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Welcome to issue 138 of Diabetes and Obesity Research Review.
Two studies considering the effects of healthy eating patterns in type 2 diabetes begin this issue: the first reports the 
impact of whole-grain food consumption on overall risk, and the second has investigated plasma biomarkers to assess 
the effect of fruit and vegetable intake on type 2 diabetes incidence. There is also a systematic review on diabetes 
outpatient appointment nonattendance, and a quantitative analysis has identified and categorised the main barriers 
to maintenance of bodyweight loss. The issue concludes with a trial investigating associations between time spent in 
hypoglycaemia and various mean glucose and HbA1c levels in patients with type 1 diabetes on multiple daily insulin 
injections randomised to CGM or SMBG.

I hope you enjoy the research selected, and I look forward to receiving your comments and feedback.

Best regards,
Professor Jeremy Krebs  
jeremykrebs@researchreview.co.nz
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Abbreviations used in this issue
CGM = continuous glucose monitoring
CV = cardiovascular
HbA1c = glycosylated haemoglobin
HR = hazard ratio
RYGB = Roux-en-Y gastric bypass
SGLT = sodium glucose cotransporter
SMBG = self-monitoring of blood glucose
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Intake of whole grain foods and risk of type 2 diabetes
Authors: Hu Y et al.

Summary: Data from the US Nurses’ Health Study I and II (n=158,259) and Health Professionals Follow-Up Study 
(n=36,525) were analysed to explore associations between whole-grain food intake (five categories) and type 2 
diabetes risk; 18,629 participants self-reported a diagnosis of type 2 diabetes over 4,618,796 person-years of follow-
up. Compared with participants in the lowest whole-grain intake category, those in the highest category had a 29% 
lower rate of type 2 diabetes. Compared with consumption of <1 serving per month, type 2 diabetes risk was lower for 
consumption of ≥1 serving per day of whole-grain cold breakfast cereal (adjusted HR 0.81 [95% CI 0.77, 0.86]) and 
dark bread (0.79 [0.75, 0.83]), and for consumption of ≥2 servings per week of oatmeal (0.79 [0.75, 0.83]), brown 
rice (0.88 [0.82, 0.94]), added bran (0.85 [0.80, 0.90]) and wheat germ (0.88 [0.78, 0.98]). These associations were 
stronger in lean individuals than overweight or obese individuals (p=0.003 for interaction), and were not significantly 
modified by physical activity, smoking status or family history of diabetes.

Comment: If you thought the world of politics was controversial, then how about nutrition! At a time when 
there is resurgence of low-carbohydrate diets for weight loss, my attention was drawn to this paper in the BMJ. 
The Nurses Health Studies and Health Professionals Follow-Up Study have a wealth of longitudinal data. Here 
the analysis is of whole-grain consumption and incident type 2 diabetes. The data are consistent with previous 
observations that higher whole-grain consumption is associated with lower rates of diabetes. So there is the 
challenge, how do you do ‘keto’ and have whole grains? I am all for a range of dietary options that can be tailored 
to individuals’ preferences, but it is important to remember that the more extreme a dietary pattern, the more likely 
it is that important elements with proven benefits will be eliminated.

Reference: BMJ 2020;370:m2206
Abstract

The module is based on a summary of a recent practical presentation for busy clinicians given by 
Auckland endocrinologist Dr Carl Peters. 

PRESENTATION SUMMARY

This summary covers;
 • 	Appropriate HbA1c targets for different patient populations
 • 	Tips for successful initiation of insulin
 • 	Advice for titrating basal insulin to target
 • 	When to intensify insulin therapy
 • 	Advice for titrating meal-time insulins
 • 	Patients who require insulin management in secondary care

A Practical Guide to Insulin initiation,  
titration and escalation
Research Review E-Learning Module
It has been endorsed by both the RNZCGP and CNN(NZ) for 1 hour of professional development.
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Association of plasma biomarkers of fruit and 
vegetable intake with incident type 2 diabetes
Authors: Zheng J-S et al.

Summary: This prospective case-cohort study explored the relationship between fruit/vegetable 
intake, assessed using plasma vitamin C and carotenoid levels, and type 2 diabetes risk in 9754 
individuals with type 2 diabetes and a subcohort of 13,662 individuals from the EPIC (European 
Prospective Investigation into Cancer and Nutrition) cohort. Each standard deviation increase in 
vitamin C level was associated with reduced type 2 diabetes risk (HR 0.82 [95% CI 0.76, 0.89]), 
as was each standard deviation increase in total carotenoid level (0.75 [0.68, 0.82]). The risk 
of developing type 2 diabetes also decreased as a composite biomarker score that categorised 
vitamin C and individual carotenoid levels into five groups increased (respective HRs 0.77, 0.66, 
0.59 and 0.50 for groups 2–5 versus group 1, the lowest group). For the composite biomarker 
score groups 1, 3 and 5, the respective self-reported median fruit and vegetable intakes were 
274, 396 and 508 g/day, and each standard deviation difference in the score, equivalent to a 
66 g/day difference in total fruit and vegetable intake, was associated with a reduced risk of 
developing type 2 diabetes (HR 0.75 [95% CI 0.67, 0.83]).

Comment: One of the eternal challenges of nutrition research is having accurate quantitative 
data on actual food intake. All of the self-reported dietary food records are subject to reporter 
bias both qualitatively and quantitatively. Therefore having a measurable biomarker would 
help to solve this issue. Unfortunately there are few such biomarkers, although plasma 
vitamin C and carotenoid levels can be used as a proxy of fruit and vegetable intake. Most 
‘healthy food guidelines’ include a recommendation for five or more portions of fruit and 
vegetables per day. This prospective observational study from Europe relates the biomarker 
score to incident diabetes and supports previous evidence and the call for increasing fruit and 
vegetable intake as part of a healthy diet.

Reference: BMJ 2020;370:m2194
Abstract

Apidra® (insulin glulisine) 
– a rapid acting insulin 
providing fast* and fl exible† 
dosing for unpredictable 
mealtimes1-4

References: 1. Apidra® Data Sheet. 16 November 2017. 2. Becker RHA, Frick AD. Clin Pharmacokinet 2008; 47(1);7-20. 3. Arnolds S. et al. Exp Clin Endocrinol Diabetes 2010;118(9):662-664. 4. Ratner R et al., 2011 Diabetes Obes Metab. 
2011; 13(12): 1142-8. 5. Davies M. et al. Diabetes Care. 2018;41:2669-2701. 6. Davidson M.B, et al. Endocrine Practice 2011;17(3);395-403. 7. Lankisch MR, et al. Diabetes Obes Metab 2008;10:1178–1185. 8. Owens D.R. et al. Diabetes 
Obes Metab 2011; 13: 1020-27. 9. Riddle, M.C. et al. Diabetes Obes Metab 2014; 16: 396-402. 10. PHARMAC. New Zealand Pharmaceutical Schedule December 2018.

Apidra® (insulin glulisine) Indication: Subcutaneous administration for type 1 and type 2 diabetes mellitus patients who require insulin for control of hyperglycaemia. Contraindications: Hypersensitivity to insulin glulisine or any 
excipient. Precautions: Hypoglycaemia; hepatic, renal and visual impairment; lipodystrophy and other injection site or immediate-type allergic reactions; patient instruction on intercurrent conditions, blood glucose monitoring, 
injection technique, checking insulin label if using reusable injection devices; not studied in children <4 years, pregnancy category B3, lactation; may be mixed with NPH human insulin, mixtures should not be administered 
intravenously. Interactions: Oral antidiabetic agents; cardiovascular, analgaesic, anti-infl ammatory, neurological, antipsychotic agents (see full Data Sheet); antibiotics; corticosteroids, other hormonal therapies (see full Data 
Sheet); diuretics; protease inhibitors; sympathomimetic agents; lithium; alcohol; sympatholytics including beta-blockers; others, see full Data Sheet. Adverse effects: Hypoglycaemia; injection site reactions; others, see full Data 
Sheet. Dosage and Administration: Subcutaneous; abdominal, thigh or deltoid administration; blood glucose monitoring is recommended. Apidra® is equipotent to human insulin but with more rapid onset and shorter duration 
of action; should be injected within 15 minutes before or immediately after a meal. Initial dose should be determined individually, depending on desired blood glucose levels. Apidra® should normally be used in regimens that 
include a longer-acting or basal insulin. Apidra® can be mixed with NPH human insulin for subcutaneous administration. For secondary dose adjustments, renal, hepatic impairment: see 
full Data Sheet. Presentations: Apidra® (insulin glulisine injection) 100 U per mL (U 100) is available in packs of 10mL vials, 3mL cartridges and 3mL cartridges in SoloSTAR® pre-fi lled pens. 
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APIDRA® SoloSTAR®

with a mealtime icon

Recently published guidelines for the 
management of hyperglycaemia in type 2 
diabetes recommend adding a rapid acting 
insulin, administered at mealtime, to intensify 
basal insulin therapy in patients not achieving 
glycaemic targets.5

Choose fully funded Apidra when prandial 
insulin is needed.6-10

*Apidra has demonstrated a fast onset of action of 9 minutes1-3

†Dosing from 15 minutes pre-meal or within 20 minutes of starting the meal1,2,4

SAN6093_Apidra Ad 2019 A5_01.indd   1 12/09/19   8:54 AM

Effects of diet versus gastric bypass on 
metabolic function in diabetes
Authors: Yoshino M et al.

Summary: Metabolic regulators of glucose homeostasis before and after weight 
loss of ~18% following gastric bypass or dietary intervention were evaluated in 
22 obese patients with diabetes. There was no significant difference between the 
diet and surgery groups for weight loss-induced increases in mean suppression 
of glucose production from baseline during clamp stage 1 or 2, increases in 
insulin-stimulated glucose disposal, increases in β-cell function or decreases in 
the areas under the curves for 24-hour plasma glucose and insulin levels. There 
were no major complications recorded in either group.

Comment: The theory that RYGB (Roux-en-Y gastric bypass) surgery 
conveys some additional metabolic benefit over and above weight loss has 
been around for many years. This was largely based on the observation that 
glucose metabolism improves well before any significant weight loss ensues. 
However many authors have shown similar benefits from dietary weight loss, 
including the DIRECT study achieving resolution of diabetes in some people. 
This small study compared the metabolic benefits of RYGB and diet-induced 
weight loss. Although not a randomised trial, the degree of weight loss was 
well matched between groups. Using the reference method for measuring 
insulin sensitivity and pancreatic function, the authors found that there were 
no important differences between the metabolic effects. This argues against 
any magical effects of RYGB, but of course this doesn’t take into account 
hunger, and the real issue, as we all know, is maintaining the weight loss 
achieved through dietary change.

Reference: N Engl J Med 2020;383:721–32
Abstract

http://www.researchreview.co.nz
https://www.bmj.com/content/370/bmj.m2194
https://www.nejm.org/doi/full/10.1056/NEJMoa2003697
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WWW.TYPE2DIABETESXPLAINED.CO.NZ

Medical jargon can be confusing for your patients, but Type 2 Diabetes Xplained takes away that 
confusion through storytelling. Patients will learn about Type 2 Diabetes and the importance of keeping 
it under control through an engaging, informative and entertaining story. Written by doctors for patients, 
with English, Maori, Samoan and Tongan translations.

Sanofi, Auckland. MAT-NZ-2000042. Date of preparation July 2020. TAPs PP6214

A randomized trial of closed-loop control in 
children with type 1 diabetes
Authors: Breton MD et al., for the iDCL Trial Research Group

Summary: Children aged 6–13 years with type 1 diabetes were randomised to use of 
a closed-loop insulin delivery system (n=78; in closed loop mode for a median of 93% 
of the time) or a sensor-augmented insulin pump (controls; n=23) in this 16-week, 
open-label trial. Compared with the control group, participants assigned to the closed-
loop group had a greater increase in mean percentage of time in target glucose level 
range (70–180 mg/dL) from baseline (mean adjusted difference, 11 percentage points, 
equivalent to 2.6 hours per day [p<0.001]). Both the closed-loop and control groups 
had low median percentages of time with glucose levels <70 mg/dL (1.6% and 1.8%, 
respectively). There were no diabetic ketoacidosis or severe hypoglycaemic episodes 
recorded in either group.

Comment: It’s getting closer… There is no doubt that the greatest advances 
in the management of type 1 diabetes in the last few years have been in the 
technology space. Improvements in subcutaneous glucose sensors have facilitated 
the progress of algorithms for closed-loop insulin delivery with insulin pumps. 
This is slowly trickling down to real-world clinical practice, with the availability of 
insulin suspension for low glucose levels. Although we know that innovative do-it-
yourselfers are already using their own closed-loop systems safely and effectively, 
they haven’t quite reached us yet. This study adds to the growing literature showing 
safety and benefit across a range of ages for people with type 1 diabetes. Once the 
technology is available, there will be growing calls for PHARMAC to fund the sensor 
side of the loop as well as the pumps themselves.

Reference: N Engl J Med 2020;383:836–45
Abstract

High adherence to a Mediterranean diet 
at age 4 reduces overweight, obesity and 
abdominal obesity incidence in children at  
the age of 8
Authors: Notario-Barandiaran L et al., on behalf of the INMA Project

Summary: Associations between adherence to a Mediterranean diet at 4 years of age 
and overweight, obesity and abdominal obesity were explored for a cohort of children, 
including 1801 and 1527 who attended follow-up visits at ages 4 and 8 years, 
respectively. Cross-sectional analyses revealed no significant association between 
adherence to a Mediterranean diet and overweight, obesity or abdominal obesity at 
the age of 4 years; however, longitudinal analyses revealed that greater adherence to 
a Mediterranean diet at age 4 years was associated with lower incidences of these 
three outcomes at 8 years of age (respective HRs 0.38 [95% CI 0.21, 0.67], 0.16 
[0.05, 0.53] and 0.30 [0.12, 0.73]).

Comment: There are well-documented benefits of a Mediterranean dietary 
pattern in adults with lower rates of obesity and metabolic disease. Although not 
universal, and possibly increasingly less common, families will tend to consume a 
similar diet. Therefore, if adults are habitually following a Mediterranean diet, there 
is a greater chance that their children will also. This study is very interesting and 
adds to the evidence supporting this dietary pattern by showing that children who 
are already following a Mediterranean diet at age 4 years are much less likely to 
develop obesity by age 8 years than those who are not. This evidence supports 
the idea of a whānau-based intervention to promote the uptake of a Mediterranean 
dietary pattern for the benefit of the whole family.

Reference: Int J Obes 2020;44:1906–17
Abstract

http://www.researchreview.co.nz
http://www.type2diabetesxplained.co.nz
https://www.nejm.org/doi/full/10.1056/NEJMoa2004736
https://www.nature.com/articles/s41366-020-0557-z
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Age-specific associations 
of glycated haemoglobin 
variability with cardiovascular 
disease and mortality in 
patients with type 2 diabetes 
mellitus
Authors: Wan EYF et al.

Summary: Relationships between increased HbA1c level 
variability and the risks of CV disease and mortality 
were explored for a cohort of 147,811 patients with 
type 2 diabetes. After median follow-up of 7.4 years  
(1.02 million person-years), the respective incidences 
of CV disease events and deaths from any cause were 
27,793 and 23,175, with positive log-linear associations 
detected between HbA1c level variability for both 
outcomes across all age groups. An inverse association 
was seen between age and HbA1c level variability for the 
composite of CV disease and all-cause mortality, with 
each percentage point increase in HbA1c level variability 
increasing the likelihood of either outcome to a greater 
extent for patients aged 45–54 years (HR 1.28 [95% CI 
1.21, 1.35]) than for those aged 75–84 years (1.14 [1.11, 
1.17]). A subgroup analysis showed that patients whose 
HbA1c levels were usually <53 mmol/mol had an ~8-fold 
increased risk than those whose levels were usually  
≥64 mmol/mol.

Comment: The question of whether glycaemic 
variability or simply the overall control reflected by 
HbA1c level is the most important factor determining 
risks for complications of diabetes is often raised by 
patients. Until the recent development and use of 
more reliable and affordable CGM, this has been a 
difficult question to study. Some data using 7-point 
capillary monitoring have suggested that variability 
may be an independent risk factor over and above 
HbA1c level. This study has looked at the variability in 
HbA1c level over time as another measure of glucose 
variability, and shows that it is strongly related to CV 
disease and mortality in type 2 diabetes. Interestingly, 
this is particularly true if the usual HbA1c level is lower. 
This is somewhat counterintuitive, but emphasises the 
importance of consistently maintaining good control. 
At higher usual levels of HbA1c, the overall glucose 
burden dominates the risk rather than the variability.  
It would be nice to see a similar analysis using time 
in range for glucose levels from a CGM system across 
the spectrum of usual HbA1c levels.

Reference: Diabetes Obes Metab 2020;22:1316–27
Abstract

Long-term efficacy and safety of dapagliflozin in patients with 
inadequately controlled type 1 diabetes (the DEPICT-2 study)
Authors: Mathieu C et al.

Summary: The 52-week results were reported for the phase 3 DEPICT-2 trial, which randomised 813 adults 
with type 1 diabetes 1:1:1 to receive dapagliflozin 5mg, dapagliflozin 10mg or placebo; the study completion 
rate was 88.2%. Compared with placebo, reductions in HbA1c levels at 52 weeks were significantly greater 
in the dapagliflozin 5mg and dapagliflozin 10mg arms (respective differences –0.20% [95% CI –0.34, –0.06] 
and –0.25% [–0.38, –0.11]), as were adjusted mean percentage decreases in bodyweight (–4.42% [–5.19, 
–3.64] and –4.86% [–5.63, –4.08]). Most adverse events were mild or moderate and resolved with treatment. 
The respective serious adverse event rates in the dapagliflozin 5mg, dapagliflozin 10mg and placebo arms were 
11.8%, 7.0% and 5.9%, with diabetic ketoacidosis more frequent in the dapagliflozin arms (4.1%, 3.7% and 
0.4%). Similar proportions of participants from the treatment groups were affected by hypoglycaemic events, and 
severe hypoglycaemia was uncommon. 

Comment: Most of the literature and evidence for benefits of the SGLT-2 class of drugs has come from people 
with type 2 diabetes. It is that group for who we are likely to now get funded access. Whilst there is important 
glucose level lowering, the major benefits are seen in reduced CV and renal events. People with type 1 diabetes 
are also at greater risk of these and may benefit from SGLT-2 agents. Furthermore, anecdotally people with 
type 1 diabetes have found them useful for weight and stabilising glucose control as well. This study reports 
a randomised controlled trial of an SGLT-2 agent in type 1 diabetes that confirms these benefits. However, 
particularly in type 1 diabetes, the major concern is the increased risk of ketoacidosis. This is especially 
important because it often occurs with relatively normal or mild hyperglycaemia, therefore potentially going 
unrecognised. This study shows an important increased risk, with an incidence of ketoacidosis of around 4%. 
I think we need to be cautious with the use of these agents in type 1 diabetes.

Reference: Diabetes Obes Metab 2020;22:1516–26
Abstract

References: 1. World Health Organization. Obesity: preventing and managing the global epidemic. Technical Report 894. 2000. 2. Duromine Data Sheet. 2018. New Zealand. DUROMINE™ IS A C5 CONTROLLED DRUG. DUROMINE™ IS AN UNFUNDED MEDICINE - A PRESCRIPTION CHARGE WILL 
APPLY. PLEASE REVIEW FULL DATA SHEET BEFORE PRESCRIBING AVAILABLE AT WWW.MEDSAFE.GOVT.NZ OR PHONE Freephone 0508 375394. Minimum Data Sheet Information (phentermine). DUROMINE™ Indications: For the management of obesity as a short-term adjunct in a medically monitored 
weight loss programme based on exercise, diet and behaviour modification in obese patients with a body mass index (BMI) of 30 kg/m2 or greater. DUROMINE™ may approprately be initiated in overweight patients with a lower BMI when risk of morbidity from other medical conditions is increased. Dosage 
and Administration: The usual starting dose in adults and children over 12 years is 30 mg once daily at breakfast. Continuous or inter-mittent maintenance dose is 15 mg to 30 mg once daily depending on responsiveness. Patients require medical review after a defined course of treatment, which should not 
exceed three months. Available in 15 mg and 30 mg capsules. Contraindications: Pulmonary artery hypertension, heart valve abnormalities, heart murmurs, moderate to severe hypertension, cerebrovascular disease, severe cardiac disease including arrhythmias, advanced arteriosclerosis, hypersensitivity to 
sympathomimetic drugs, hyperthyroidism, psychiatric illnesses, glaucoma, drug/alcohol abuse or dependence, concomitant MAOIs or within 14 days of MAOI use. Precautions: Short term monotherapy only. Coadministration of drug products for weight loss is not recommended. There have been no reported 
cases of valvular heart disease occurring with phentermine alone. Use with caution in mild hypertension, established coronary artery disease, epilepsy, and in those receiving insulin, oral hypoglycaemic agents or psychotropic agents. Adverse Effects: The most common are palpitations, tachycardia, elevation 
of blood pressure and precordial pain. Others included restlessness, insomnia, nausea, and dry mouth. Psychotic episodes, hallucinations and serious cardiovascular or cerebrovascular events are rare. Full Data Sheet and Consumer Medicine Information is available from Medsafe 
at www.medsafe.govt.nz. iNova Pharmaceuticals (Australia) Pty Limited, Level 10, 12 Help Street, Chatswood NSW 2067, Australia. Distributed in New Zealand by Radiant Health Ltd, c/o Supply Chain Solutions, 74 Westney Road, Airport Oaks, Auckland. For all product 
enquiries: New Zealand Toll Free: 0508 375 394. TAPS NA 11718. NZ-2020-03-0009. March 2020.

OBESITY IS GLOBALLY RECOGNISED AS A CHRONIC DISEASE1 

Consider duromine™ to help your patients achieve their weight loss2 goals 
and improve their health

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

CLICK HERE to read our latest 
Educational Series on weight loss 
pharmacotherapy in Type 2 diabetes

This article provides an overview of the role of 
pharmacotherapy in the management of obesity 
and remission of obesity-related type 2 diabetes 
mellitus (T2DM). Expert commentary has been 
provided by endocrinologist Associate Professor 
Rinki Murphy.
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This article provides an overview of the role of pharmacotherapy in the management of obesity and 
remission of obesity-related type  2 diabetes mellitus (T2DM). Targeting weight primarily can lead to 
improved glycaemic control if not remission of T2DM. Thus, it is important to treat obesity, particularly in 
the presence of T2DM. This review is intended as an educational resource for healthcare professionals and 
has been created with an educational grant from Radiant Health.

Dr Rinki Murphy is an Associate Professor of Medicine 
at the University of Auckland and diabetologist at 
Auckland District Health Board and Counties Manukau 
Health.  She is a Principal Investigator at the Maurice 
Wilkins Centre for Moleculary Biodiscovery, a national 
centre of research excellence for metabolic diseases, 
infectious disease and cancer.  Rinki’s research in 
diabetes and obesity spans genetics, physiology 
and clinical trials.  She is an expert member of the 
international ClinGen monogenic diabetes variant 
curation panel and has established the New Zealand 
monogenic diabetes clinical database and genetic 
testing guidelines.  She was a technical advisory 
group member for the last Ministry of Health weight 
management guidelines released in 2017.

Rinki Murphy 
MB ChB (Auckland); PhD (UK), FRACP 

Weight Loss  
Pharmacotherapy for  
Obesity and Type 2  
Diabetes

Obesity and type 2 diabetes
Obesity is increasingly being regarded as a chronic metabolic disease that requires long-term models of care for 
what is a life-long condition, frequently beginning in childhood or early adulthood.1-4 

The metabolic complications of obesity lead to increased morbidity, including T2DM and cardiovascular (CV) 
disease, and premature mortality.5-7 Each 5 kg/m2 or higher increase in body mass index (BMI) is associated 
with a 30% higher overall mortality rate.7

Most individuals with T2DM are either overweight or obese.4 BMI calculations from weight and height resulting 
in overweight or obese status are estimations of excess body fat. Excess body fat that is located in the visceral 
organs such as the pancreas and liver increases the risk for prediabetes and T2DM: obesity in men leads to a 
7-fold increased risk for developing T2DM and a 12-fold increase in women.7 

There is now substantial evidence that modest weight loss through obesity management can prevent or delay the 
progression from prediabetes to T2DM and is beneficial in the treatment of T2DM.8 For example, participation 
in weight loss interventions is associated with a 33% reduction in the risk of progressing from prediabetes to 
T2DM,9 and each 1kg of body weight loss is associated with a 16% relative reduction in diabetes risk.7 

Remission of type 2 diabetes
Because T2DM progresses despite glucose-lowering therapy it is generally considered to be a chronic condition 
that is treatable but not curable.10 However, the advent of metabolic (bariatric) surgery some 30 years ago 
provided the first indication that not only can progression of T2DM be arrested but that remission of T2DM can 
be achieved. Subsequently, randomised controlled trials established that pharmacotherapy as an adjunct to 
lifestyle modification can prevent the progression of prediabetes to T2DM in people with obesity.11-14 Evidence 
now exists that remission of T2DM is achievable with significant weight loss achieved through low-calorie diets 
involving meal replacement products.15,16 
The DiRECT and DIADEM-I randomised trials demonstrated that lifestyle modification-induced weight loss can 
lead to remission of diabetes in obese people with T2DM managed in primary care settings.15,17,18 In the DiRECT 
trial, 46% of patients were in remission at 12 months and 1 year later 70% of those patients remained in 
remission.17 Sustained remission was closely linked to the magnitude of sustained weight loss.
Current research suggests that if the magnitude of weight loss is sufficient to induce remission of T2DM it does 
not matter how the weight loss is achieved as long as it is sustainable.19 
However, the lifestyle interventions used in the DiRECT and DIADEM-I trials, which comprised total diet 
replacement and structured lifestyle support, may not be sustainable long term for many people with obesity. 
In addition, total diet replacement was not tolerated by two-thirds of people who were offered this option in the 
DiRECT trial.17 Hence, weight-loss pharmacotherapy has a role to play in facilitating the sustainability of, and 
adherence to, lifestyle-induced weight loss in people with obesity and T2DM.5,20,21 In the CAMELLIA-TIMI 61 
study, lifestyle modification (intensive behavioural therapy but not total diet replacement) in combination with 
pharmacotherapy produced statistically-significant weight loss at 1 year versus placebo in people with obesity, 
which over a follow-up period of 3.3 years was associated with glycaemic improvement in individuals with 
diabetes and lower rates of incident diabetes in individuals with prediabetes.13

Even if remission of T2DM is not achieved after weight loss, it is likely that there will be benefit from  improved 
glucose control and reduced reliance on diabetes medication as well as improved CV outcomes associated with 
weight reduction.17,22 In the Look AHEAD trial, obese individuals with T2DM who lost ≥10% of their bodyweight in 
the first year of the study had a 21% lower risk of serious CV outcomes versus individuals who did not lose weight.23

Weight loss interventions
Weight reduction is achievable via three main interventions: i) lifestyle modification; ii) pharmacotherapy; and 
iii) metabolic surgery. The application of these interventions in primary and secondary care is delineated in the 
management algorithm (Figure 1) developed by the Australian and New Zealand Obesity Society (ANZOS).24 
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Non-attendance at diabetes outpatient 
appointments
Authors: Brewster S et al.

Summary: These authors systematically reviewed 15 observational, one randomised 
controlled, nine qualitative, five survey and four service improvement studies that 
reported outpatient appointment nonattendance data for adults and young people with 
type 1 or 2 diabetes. Appointment management strategies, service improvements, 
patient navigators and WebCam appointments were included in the interventions. 
The studies provided variable definitions of nonattendance. Nonattendance was more 
common among younger adults, smokers and those with financial pressures. Patients 
who failed to attend their outpatient appointments had higher HbA1c levels, with other 
outcomes also being typically worse but more variable across studies. Reasons for 
nonattendance in qualitative studies were categorised as balancing the costs and 
benefits of attendance, coping strategies and the relationship between the patient and 
healthcare professional.

Comment: DNA – no, not the code that defines us all, but that annoying ‘did not 
attend’. This is a universal challenge we have in trying to support and help patients 
with diabetes. There are many reasons for a DNA, including easily identifiable 
and missed reminders or letters in one-off blips for people who usually attend. 
However, the more difficult situation is the serial offender! As this systematic review 
shows, this is more commonly in younger people and typically associated with 
worse glycaemic control and other outcomes. This review gives some insight into 
the determinants, but more work is needed to understand this better and to then 
formulate ways to overcome the barriers to engaging with structured care. That may 
well require other forms of delivery of that care such as we have seen with more 
telehealth this year because of COVID. Although my experience already is that those 
who DNA a hospital clinic are tending to now also DNA a virtual one!

Reference: Diabet Med 2020;37:1427–42
Abstract

Four main barriers to weight loss 
maintenance? A quantitative analysis of 
difficulties experienced by obese patients after 
successful weight reduction
Authors: Fischer M et al.

Summary: These researchers identified major barriers to weight maintenance for  
88 patients with nonsurgical weight loss for morbid obesity; the patients’ mean baseline 
body mass index was 49.5 kg/m2, their weight loss over 12 months was 24.3% and 
they were followed for 1.48 ±0.6 years. The researchers identified four solid factors 
that were composed of 21 items and explained 56% of the variance; these were 
extracted and interpreted as ‘hedonic hunger’, ‘mental distress’, ‘binge eating’ and 
‘demoralisation’. Weight regain of 12.4 ±12% was correlated with each of these factors, 
but most closely with ‘mental distress’ (r=0.38); however, ‘binge eating’ was the most 
important predictor after controlling for age and follow-up time (adjusted R 2=0.297).

Comment: Most people who really choose to apply themselves to adhering to 
energy restriction through whatever dietary pattern they select are able to lose 
weight. However, as we see clinically and the literature reflects, the challenge then 
is to maintain that weight loss. This paper tried to quantify the relative contributions 
of the many factors that have been previously identified as the barriers to weight loss 
maintenance, and thus enable the development of tools to address these. It is clear 
that it is multifactorial, but mental distress and binge eating were the most important 
factors together with hunger and demoralisation – all things we would intuitively 
pick and frequently observe. However, they are difficult to address within an under-
resourced health system. The behavioural components require individualised plans 
that ideally the individual can implement when required. This is not an easy task, 
but worthy of research.

Reference: Eur J Clin Nutr 2020;74:1192–200
Abstract

The association between HbA1c and time 
in hypoglycemia during CGM and self-
monitoring of blood glucose in people with 
type 1 diabetes and multiple daily insulin 
injections
Authors: Ahmadi SS et al.

Summary: Patients with type 1 diabetes treated with multiple daily insulin injections 
(n=161) were randomised to CGM or conventional SMBG in the GOLD-4 trial, with 
an evaluation period of 16 months. Both treatment arms were associated with 
increases in time spent in hypoglycaemia. In the CGM arm, 57.1% of participants 
with HbA1c levels <58 mmol/mol (<7.5%) had <1.0% time spent with glucose levels  
<3.0 mmol/L and 54.8% had <4.0% of time spent with glucose levels <3.9 mmol/L. 
The estimated respective mean times spent in hypoglycaemia for participants with 
mean HbA1c levels of 52 mmol/mol (7.0%) were 5.4% and 1.5% for <3.9 mmol/L and 
<3.0 mmol/L during CGM, and the corresponding values during SMBG were 9.2% and 
3.5%. Participants with mean glucose levels of 8 mmol/L spent 4.9% and 2.8% more 
units of time with glucose levels <3.9 and <3.0 mmol/L, respectively, during SMBG 
than during CGM.

Comment: One of the main limiting factors for people with type 1 diabetes 
achieving tight glycaemic control is the corresponding increase in hypoglycaemic 
events as their HbA1c level comes down. This was shown very clearly in the DCCT 
trial 30 years ago and remains a problem. While we wait for closed loops to solve 
the problem, preventing hypoglycaemia comes down to frequent glucose level 
monitoring. The rise of flash CGM has made this more achievable. This study shows 
that using CGM can help reduce the time spent hypoglycaemic when maintaining 
HbA1c levels in or close to target. Ask a person with type 1 diabetes if that should 
be enough to persuade PHARMAC to fund them, and I know what they would say.

Reference: Diabetes Care 2020;43:2017–24
Abstract 2020
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