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HbA1c overtesting and overtreatment among US adults with 
controlled type 2 diabetes, 2001–13
Authors: McCoy RG et al.

Summary: This was a retrospective, observational, population-based analysis of 2001–2013 administrative claims data 
from 31,545 insured US nonpregnant adults with controlled type 2 diabetes (two HbA1c level readings of <7.0% within  
24 months) who were not insulin users and with no history of severe hypoglycaemia or hyperglycaemia. HbA1c testing frequency 
was excessive (>5 tests per year) and frequent (3–4 tests per year) in 6% and 55% of the patients, respectively. Treatment 
was intensified with glucose-lowering drugs or insulin in 13%, 9% and 7% of patients tested excessively, frequently and per 
guidelines (≤2 tests per year), respectively, with excessive testing associated with a greater likelihood of treatment intensification 
compared with guideline-recommended testing (OR 1.35 [95% CI 1.22, 1.50]). No change was seen in testing frequency during 
2001–2008, but it decreased significantly after 2009, with 46% less excessive testing in 2011 versus 2001–2002.

Comment: The use of HbA1c to monitor glycaemic control is well established with treatment algorithms tailored around 
target values. Whilst these targets have changed over the last couple of decades, HbA1c level remains the monitoring 
tool. This study makes some interesting observations. In an insured US population, there has been a tendency towards 
excessive monitoring of HbA1c level in well-controlled patients. Whether this is also true in NZ is unknown, but it is worth 
speculating on what the drivers of this might be and considering if they might also be relevant here. During the earlier part 
of the study period there was a strong drive to lower HbA1c level to ‘near normal’ levels. The ACCORD study has driven a 
much more individualised approach and acceptance that higher levels may be appropriate for some patients. The two main 
issues to review when considering HbA1c ‘wastage’ are whether it is a clinical decision or pathway issue (e.g. automated 
recall without clinical judgment) or an organisational system issue of duplication or lack of access to results. It is worth 
remembering the mantra ‘never do a test unless you are going to do something with the result’.

Reference: BMJ 2015;351:h6138
Abstract

Welcome to issue 102 of Diabetes and Obesity Research Review.
This issue includes research suggesting increased hypoglycaemia when warfarin is taken concomitantly with glipizide or 
glimepiride. There is also research from the EMPA-REG OUTCOME trial reporting improved CV and mortality outcomes with 
empagliflozin in patients with type 2 diabetes. Authors from Canada have systematically reviewed and analysed data from 
trials investigating the effect of behavioural programmes for managing diabetes, with separate papers in the same issue of 
Ann Intern Med for types 1 and 2 diabetes. The first issue for the year concludes with a paper investigating young adults’ 
interpretations of various food labelling formats for sugar content.

I hope you have all had a good break, and the selected papers inspire you as we enter another year – please keep your 
comments and feedback coming.

Best regards,

Associate Professor Jeremy Krebs  
jeremykrebs@researchreview.co.nz
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Empagliflozin, cardiovascular outcomes,  
and mortality in type 2 diabetes
Authors: Zinman B et al., for the EMPA-REG OUTCOME Investigators

Summary: Patients with type 2 diabetes and a high risk of CV disease were randomised to receive 
empagliflozin (n=4687), 10mg or 25mg, or placebo (n=2333) once daily and were followed for 
a median 3.1 years. Compared with placebo, empagliflozin (both doses pooled) was associated 
with significantly lower rates of the primary composite outcome of CV-related mortality, nonfatal 
myocardial infarction or nonfatal stroke (10.5% vs. 12.1%; HR 0.86 [95.02% CI 0.74, 0.99]), 
CV-related mortality (3.7% vs. 5.9%; relative risk reduction 38%), hospitalisation for heart failure 
(2.7% vs. 4.1%; 35%) and all-cause mortality (5.7% vs. 8.3%; 32%) but not myocardial infarction, 
stroke or any of the other key secondary outcomes assessed. The only type of adverse event 
significantly increased among empagliflozin recipients was genital infections.

Comment: Over the last decade there have been a number of large RCTs of existing and new 
hypoglycaemic agents to assess for CV safety. This was largely driven by US FDA requirements 
in the aftermath of the postmarketing adverse data from rosiglitazone. For a number of reasons, 
most of these trials have been set up as noninferiority trials; that is to show that the new 
agent is no worse than existing treatment. We often get lost in the focus on glucose lowering  
per se when the real endgame should be reducing CV events, which are the primary cause of 
premature mortality for those with diabetes. Thus this trial is of particular importance as it is 
the first CV event trial of the ‘new’ agents to actually show a reduction in CV events. There will 
be much debate about whether this is a class effect or specific to this agent, and further similar 
trials will provide some evidence around this. This study is further evidence to support calls for 
funding of this drug class for people with type 2 diabetes in NZ.

Reference: N Engl J Med 2015;373(22):2117–28
Abstract

Normal-weight central obesity: implications for 
total and cardiovascular mortality
Authors: Sahakyan KR et al.

Summary: The total and CV mortality risks associated with central obesity and normal BMI were 
explored using NHANES III (Third National Health and Nutrition Examination Survey) data from 
15,184 adults. Mortality risk was increased for men with normal BMI (22 kg/m2) and central obesity 
compared with those with a normal BMI but no central obesity (HR 1.87 [95% CI 1.53, 2.29]) and 
with those who were overweight and obese according to BMI only (2.24 [1.52, 3.32] and 2.42 
[1.30, 4.53], respectively). Normal bodyweight women with central obesity also had higher mortality 
risks compared with those with similar BMI but no central obesity and with those who were obese 
according to BMI only (respective HRs 1.48 [95% CI 1.35, 1.62] and 1.32 [95% CI 1.15, 1.51]). 
Individuals with central obesity had consistently lower expected survival estimates controlling for 
age and BMI.

Comment: The notion that central obesity, or visceral obesity, carries higher risk than excess 
fat in the general subcutaneous distribution is nothing new and already has a considerable body 
of evidence to support it. This study further confirms this, and adds a slightly new perspective 
with the observation that even at a BMI within the ‘normal’ range, existence of excess central 
adipose confers an increased risk of mortality. This is interesting in epidemiological terms, 
but what does this really mean in clinical practice? The simplest means of assessing central 
adiposity is measuring waist circumference; however, this is seldom done outside of research 
studies. The present study again supports the addition of waist circumference to our clinical 
assessment of CV risk, particularly when a person has a ‘normal’ BMI.

Reference: Ann Intern Med 2015;163(11):827–35
Abstract

Association between use of warfarin 
with common sulfonylureas and serious 
hypoglycemic events
Authors: Romley JA et al.

Summary: This was a retrospective cohort analysis of pharmacy and medical claims 
for 465,918 US beneficiaries aged ≥65 years with diabetes who filled a prescription 
for glipizide or glimepiride during 2006–2011 (4355,418 person-quarters), 
71,895 of whom also filled a prescription for warfarin (416,479 person-quarters).  
In quarters with glipizide/glimepiride use, person-quarters with concurrent warfarin 
use versus nonuse were associated with increased hospital admissions or emergency 
department visits for hypoglycaemia (main outcome; adjusted OR 1.22 [95% CI 1.05, 
1.42]), and the risk with concurrent warfarin use was greater in first-time warfarin 
users and patients aged 65–74 years. The risks of hospital admissions or emergency 
department visits for fall-related fractures and altered consciousness/mental status 
were also increased by concurrent warfarin and glipizide/glimepiride use (respective 
adjusted ORs 1.47 [95% CI 1.41, 1.54] and 1.22 [1.16, 1.29]). The authors noted 
that the findings were confounded by unmeasured factors correlated with both 
warfarin use and serious hypoglycaemic events.

Comment: Hypoglycaemia, particularly in the elderly, is a significant concern 
when managing diabetes. Sulphonylureas by their mode of action increase 
the risk of hypoglycaemia, although the modern shorter acting agents have a 
lower risk than earlier forms. This study raises a potentially important issue of 
interactions between commonly used sulphonylureas and warfarin, demonstrating 
an increased risk of presentation to hospital with hypoglycaemia in those 
prescribed both. However, the main weakness of this study, acknowledged by the 
authors, is the retrospective observational design. Those on both agents were also 
at higher risk of falls and fractures and of altered mental state. These combined 
with the very fact that being prescribed warfarin likely places these individuals 
as less healthy generally and possibly more likely to make medication errors 
confound the results. However, it does suggest that in elderly patients who do 
need warfarin, we should be considering the appropriateness of sulphonylurea 
use, and/or HbA1c target. Perhaps these are a group of patients for whom 
PHARMAC may wish to consider funding DPP (dipeptidyl peptidase)-4 antagonists 
or SGLT (sodium glucose cotransporter)-2 inhibitors?

Reference: BMJ 2015;351:h6223
Abstract

Effect of metformin added to insulin on 
glycemic control among overweight/obese 
adolescents with type 1 diabetes
Authors: Libman IM et al., for the T1D Exchange Clinic Network Metformin RCT 
Study Group

Summary: Adolescents with type 1 diabetes of mean 7.0 years duration, mean 
BMI in the 94th percentile, mean total daily insulin dose 1.1 U/kg and mean HbA1c 
level 8.8% received metformin ≤2000 mg/day (n=71) or placebo (n=69) in this 
RCT. Compared with placebo, metformin was associated with a significantly greater 
decrease in HbA1c level at 13 weeks (mean difference –0.3% [p=0.02]), but 
this difference was not sustained out to 26 weeks for the primary endpoint (0% 
[p=0.92]). Greater proportions of metformin versus placebo recipients had reduced 
their total baseline daily insulin dose by ≥25% and their baseline BMI z-score 
by ≥10% at 26 weeks (respective mean differences 21% [p=0.003] and 17% 
[p=0.01]), but metformin recipients had a greater gastrointestinal adverse event rate  
(36% [p<0.001]).

Comment: The use of metformin as an adjunct to insulin in people with type 1 
diabetes who are overweight or obese is a controversial issue. Whilst it makes 
therapeutic sense that a so-called insulin sensitiser would reduce any insulin 
resistance in these individuals and enable greater efficacy of insulin at lower 
doses, there is little convincing evidence to support this. This RCT in overweight 
adolescents has again not demonstrated any benefit in glycaemic control with 
the addition of metformin. However, it did demonstrate reductions in both insulin 
requirement and weight. Thus whilst it doesn’t support the addition of metformin 
for glycaemic control, considering it when the goal is insulin dose or weight is still 
valid. I’m sure we all have those patients where we have tried this with good effect 
and improved glycaemia. It is just important that we don’t bank on it in advance.

Reference: JAMA 2015;314(21):2241–50
Abstract
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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

Behavioral programs for type 1 diabetes 
mellitus
Authors: Pillay J et al.

Summary: This was a systematic review and meta-analysis of 36 prospective studies 
comparing behavioural programmes with usual care, active controls or other programmes for 
managing type 1 diabetes. Compared with usual care and active controls, there was moderate 
evidence that behavioural programmes reduced HbA1c level at 6 months (respective mean 
differences –0.29 and –0.44 percentage points), but not at 12 months. There was also no 
effect of behavioural programmes on generic quality of life measures, and evidence for other 
outcomes was low or insufficient. It was noted that the effect of behavioural programmes was 
greater among adult versus younger participants (respective mean differences –0.28 and  
–0.12 percentage points). Programme efficacy did not appear to be affected by intensity.

Reference: Ann Intern Med 2015;163(11):836–47
Abstract

Behavioral programs for type 2 diabetes 
mellitus
Authors: Pillay J et al.

Summary: This was a similar systematic review and network meta-analysis of  
132 RCTs enrolling patients with type 2 diabetes. Clinically important improvements in 
glycaemic control (≥0.4% reduction in HbA1c level) were seen with most lifestyle and 
self-management education and support programmes (usually offering ≥11 contact-
hours), but little benefit was seen for most self-management education programmes 
without added support, particularly those offering ≤10 contact hours. Programme 
delivery by people rather than technology was associated with greater effect sizes. The 
greatest BMI reductions were seen with lifestyle programmes. HbA1c level reductions 
appeared to be greater for participants with a baseline HbA1c level ≥7.0%, for adults 
aged <65 years and when ≥75% of the programme’s participants were not white.

Reference: Ann Intern Med 2015;163(11):848–60
Abstract

Comment: There has been a lot of investment in programmes to enhance self-
management of diabetes. There is an academic theoretical framework to support 
this, and also appeals to funders that investment in self-management will reduce 
the demand for health services. However, does the evidence stack up to support 
this? Individually there are programmes for those with type 1 diabetes (DAFNE) and 
for type 2 diabetes (DESMOND, XPERT) that have evidence bases and considerable 
practitioner support. Many similar programmes have been developed at local levels. 
Here are two meta-analyses of randomised trials of programmes for type 1 and 
type 2 diabetes. The first meta-analysis of 36 trials in type 1 diabetes does not 
back up the widespread level of enthusiasm. Whilst there is some evidence for 
improved glycaemic control in the short term, this is lost by 12 months. It is often 
said that other factors such as reduced hypoglycaemia and improved quality of life 
are also major benefits of self-management programmes. However, once again 
this meta-analysis does not support these claims. The meta-analysis of trials in 
type 2 diabetes is perhaps a little more encouraging, with benefits in weight and a 
marginal benefit in HbA1c level. However, the studies were short and assessments 
early. Furthermore, number of contact hours and need for human contact rather 
than technology-based intervention were important determinants of any benefit. 
Therefore, as a health system, we must carefully review the investment we are 
making in this area. That is not to say we should abandon such programmes, but we 
do need to carefully audit the outcomes and look for factors that could be modified 
to improve them.

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

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.

to read previous issues of  
Diabetes & Obesity Research ReviewCLICK HERE
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Lactation and progression to type 2 diabetes 
mellitus after gestational diabetes mellitus
Authors: Gunderson EP et al., for the Study of Women, Infant Feeding and Type 2 Diabetes After GDM 
Pregnancy Investigators

Summary: The impact of lactation on incident diabetes over 2 years was explored in a prospective, 
observational cohort of women with recent gestational diabetes who delivered singletons at  
≥35 weeks’ gestation; among 1010 women without diabetes at baseline, 959 were evaluated out to  
2 years, during which 113 developed incident diabetes. Graded inverse associations were seen between 
lactation intensity at baseline and incident diabetes, with respective adjusted HRs of 0.64, 0.54 and 
0.46 for mostly formula or mixed/inconsistent, mostly lactation and exclusive lactation versus exclusive 
formula feeding (p=0.016 for trend). Graded inverse associations were also seen between lactation 
duration and incident diabetes, with respective adjusted HRs of 0.55, 0.50 and 0.43 for >2–5 months,  
>5–10 months and >10 months versus 0–2 months (p=0.007 for trend). The HRs were slightly 
attenuated by bodyweight change.

Comment: Breastfeeding has been widely promoted as the preferred postnatal feeding source for 
many health and psychological reasons. However, not all women are able to breastfeed or make a 
personal choice not to. Women who develop gestational diabetes have an increased lifetime risk 
of developing type 2 diabetes and therefore represent a group for whom proactive preventative 
interventions are likely to be worthwhile. This observational study adds support to promoting and 
facilitating breastfeeding for women who have had gestational diabetes. The benefits were greatest 
for those who exclusively breastfed and those who continued this for >10 months. An observational 
study such as this is obviously open to major confounding, with the most obvious being the effect of 
breastfeeding on postnatal maternal weight. Adjustment for this attenuated the benefit, but did not 
totally account for it. Other factors that might affect a woman’s ability to breastfeed, which might also 
increase risk for diabetes, need to be considered, but overall this study does support the message 
that ‘breast is best’.

Reference: Ann Intern Med 2015;163(12):889–98
Abstract

© 2016 RESEARCH REVIEW

Rates of deintensification of blood 
pressure and glycemic medication 
treatment based on levels of control 
and life expectancy in older patients 
with diabetes mellitus
Authors: Sussman JB et al.

Summary: This retrospective research explored medication deintensification 
among 211,667 US veterans aged ≥70 years with type 1 or 2 diabetes receiving 
BP-lowering medications (other than ACE [angiotensin converting enzyme] 
inhibitors or angiotensin receptor blockers) or glucose-lowering medications 
(other than metformin) and who had a propensity for overtreatment. Treatment 
was deintensified in 15.1% of patients without low BP (n=104,486), 16.0% of 
those with moderately low BP (120–129/<65mm Hg; n=25,955) and 18.0% 
of those with very low BP (<120/65mm Hg; n=81,226). Among patients 
with very low BP whose treatment was not deintensified, 0.2% had follow-up 
BP ≥140/90mm Hg. In the actively treated HbA1c cohort (n=179,991), the 
respective treatment deintensification rates for those with HbA1c levels that 
were not low (n=143,305), those with moderately low levels (6.0–6.4%; 
n=23,769) and those with very low levels (<6.0%; n=12,917) were 17.5%, 
20.9% and 27.0%. Among patients with very low HbA1c level whose treatment 
was not deintensified, <0.8% had a follow-up HbA1c level ≥7.5%.

Comment: A wise geriatrician once told me that his main role was to stop 
people’s medication. In our effort to reduce the micro- and macrovascular 
complications of diabetes, there is a tendency to incrementally add more 
and more medications to a person’s regimen striving for target HbA1c level 
and BP. Despite recognition that we need to individualise these targets, 
in the absence of a crisis or hospital admission it is seldom that we 
proactively reduce doses or stop medications in the elderly. This study is a 
clear illustration of this in a real-world US population. A systems approach 
to this would be to have a prompt in electronic management programmes 
to require an individualised target to be entered – perhaps even to prevent 
the creation of a prescription before this is done. There is a randomised 
trial waiting to be done…

Reference: JAMA Intern Med 2015;175(12):1942–9
Abstract

The efficacy of sugar labeling formats: 
implications for labeling policy
Authors: Vanderlee L et al.

Summary: Canadians aged 16–24 years completed online surveys in 
which they were asked to identify recommended limits for total and added 
sugar consumption. Correct identification rates of recommendations for total 
and added sugar were low at 5% and 7%, respectively. In one experiment, 
participants were randomised to one of six conditions with varied food label 
information regarding total sugar for a high- or low-sugar product, and they 
were asked the relative amount of total sugar in the product. Participants 
shown percent daily value information were significantly more likely to 
identify the relative amount of total sugar correctly. In a second experiment, 
participants were randomised to one of three labels with different added sugar 
formats, and were asked if the product contained added sugar and the relative 
amount of sugar added. Correct identification of added sugar-containing 
products and the relative amount of added sugar was significantly better for 
participants shown added sugar information.

Comment: The great sugar debate is hotting up and looking likely to be 
the dominant nutritional argument of this decade. The counter argument to 
proposals for a sugar tax is improved education to promote better personal 
choices. Personally I think both are required; however, if we are to have 
better education, we need an evidence-based approach to how this may 
influence behaviour. Once again there is controversy about how labelling 
can and should be used to do this, with considerable lobbying from the 
food industry to prevent any form of regulated packaging that might reduce 
sales. Let’s not be fooled by other window-dressing of their arguments.  
So this paper is of interest in bringing some science to how the 
presentation of label data might actually assist in education.

Reference: Obesity 2015;23(12):2406–13
Abstract
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