Diabetes & Obesity
RESEARCH REVIEW

™

Issue 142 – 2021

Making Education Easy

In this issue:
SGLT-2 inhibitors and GLP-1 agonists
for type 2 diabetes
Access to publicly funded insulin
pumps for type 1 diabetes in NZ
Impact of type 2 diabetes
diagnosis age on mortality/vascular
complications
Low- and very low-carbohydrate
diets for type 2 diabetes remission
Metabolic surgery vs. medical
therapy in type 2 diabetes
Comparison of two hybrid closedloop systems for type 1 diabetes
Impact of bariatric surgery on
incident microvascular complications
in type 2 diabetes
Time in glucose range and all-cause/
CV mortality in type 2 diabetes
Physical activity for preventing
type 2 diabetes
Real-world cardioprotective
glucose-lowering drug use in type 2
diabetes + CV disease
Triple vs. stepwise addition therapy
in new-onset type 2 diabetes
Impact of pharmacological and
lifestyle interventions on bodyweight
in type 1 diabetes
Impact of maternal obesity and
inflammatory markers in breastmilk
on infant growth
Risks of and risk factors for
COVID-19 among diabetics
Abbreviations used in this issue
CGM = continuous glucose monitoring
CV = cardiovascular
DPP = dipeptidyl peptidase
GLP = glucagon-like peptide
HbA1c = glycosylated haemoglobin
HR = hazard ratio
QOL = quality of life
RYGB = Roux-en-Y gastric bypass
SGLT = sodium glucose cotransporter

Welcome to issue 142 of Diabetes and Obesity Research Review.

This month’s issue includes two systematic reviews with meta-analyses published in the BMJ: one provides a
comparative analysis of SGLT-2 inhibitors and GLP-1 receptor agonists for reducing CV and renal outcomes in patients
with type 2 diabetes, while the other reports on the impact of low- and very low-carbohydrate diets for inducing
diabetes remission. Local research is also included reporting that our Māori, Pasifika and younger patients with type
1 diabetes are over-represented in the statistics on cessation of continuous subcutaneous insulin infusions. Other
included research has confirmed that as well as the known benefits of bariatric surgery in terms of bodyweight and
CV outcomes, diabetes-related microvascular complications are also reduced. This issue concludes with a report from
Scotland on the increased risks of a severe or fatal outcome among patients with diabetes who develop COVID-19.
We hope you enjoy this issue, which includes a few extra research papers than usual, and we look forward to your
comments and feedback.
Best regards,
Professor Jeremy Krebs
jeremykrebs@researchreview.co.nz

Sodium-glucose cotransporter protein-2 (SGLT-2) inhibitors and
glucagon-like peptide-1 (GLP-1) receptor agonists for type 2
diabetes
Authors: Palmer SC et al.
Summary: This systematic review with network meta-analysis included 764 RCTs (n=421,346) that compared SGLT-2
inhibitors or GLP-1 receptor agonists (added to existing treatments) with placebo, standard care or other glucose lowering
treatment in adults with type 2 diabetes with follow-up of ≥24 weeks. The results showed with high certainty that allcause mortality, CV mortality, nonfatal myocardial infarction and kidney failure were all reduced by both SLGT-2 inhibitors
and GLP-1 agonists, with SGLT-2 inhibitors more effective for reducing mortality and admission to hospital for heart failure
and GLP-1 agonists better for reducing nonfatal stroke compared with each other. SGLT-2 inhibitors were associated
with increased genital infections, whereas GLP-1 receptor agonists were associated with more gastrointestinal events.
There was low certainty evidence that SGLT-2 inhibitors and GLP-1 receptor agonists were associated with reductions in
bodyweight, and there was little or no evidence for either class for effects on limb amputations, blindness, eye disease,
neuropathic pain or health-related QOL. The absolute benefits of SGLT-2 inhibitors and GLP-1 agonists varied among
patients from low to very high risk of CV and renal outcomes.
Comment: Now that we are finally here in NZ with funded access to an SGLT-2 inhibitor and eagerly awaiting the
imminent availability of a GLP-1 agonist, it is timely to again review the state of the evidence for them. Over the last
year I have included numerous trials and reviews of these agents, and the messages have been consistent with respect
to reduced CV and renal risk. This meta-analysis somewhat adds to this story by trying to also take into account the
magnitude of this risk reduction depending on baseline risk. This is highly relevant for both funders and prescribers
of these medications. The message is clear and not surprising, that the greater the background risk, the greater the
benefit. This is how the PHARMAC criteria have been shaped and these data would support that. Once again, I can’t
stress enough that now the challenge is to ensure that we get these agents to all those who are eligible.
Reference: BMJ 2021;372:m4573
Abstract
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The increased prevalence of weight gain and obesity has far-reaching consequences for individuals, society,
and the economy. Liraglutide 3 mg (Saxenda®), a glucagon-like peptide-1 analogue, is indicated for weight
management, as an adjunct to a reduced-calorie diet and increased physical activity, in adult patients with
obesity or who are overweight with at least one weight-related comorbidity. This review focusses on the
key characteristics of liraglutide 3 mg and provides a summary of the key data from the SCALE clinical trial
program in individuals. This review is sponsored by an educational grant from Novo Nordisk.

Introduction
Obesity is a complex and heterogeneous chronic disease that does not present in the same way in all patients and that
requires individualised treatment and long-term support like any other complex chronic disease.1
Globally, the prevalence of obesity has increased in the last few decades.2, 3 In 2016, the WHO estimated that more
than 1.9 billion adults were overweight, including 650 million with obesity.4 The New Zealand Health Survey (2019/20)
reported that 30.9% of adults (aged 15 years and over) had obesity, with the prevalence of obesity differing by ethnicity.
Obesity rates were as high as 63.4% in Pacific Islanders, 47.9% in Māori, and 29.3% in Europeans, with fewer Asian
adults being obese (15.9%).5 The trends in weight gain and obesity have placed a significant burden on individuals, as
well as society and the economy.6-9
Obesity is directly linked to the development and progression of other co-existing complications including type 2
diabetes, hypertension, dyslipidaemia, coronary artery disease, stroke, heart failure, osteoarthritis, obstructive sleep
apnea, malignancy and an increase in all-cause death.10, 11 The prevalence of obesity-related comorbidities generally
increases as body mass index (BMI) increases.12
Weight loss of 5 to 10% has been associated with a significant reduction in obesity-related complications and brings
about a reduction in the risk of several co-morbidities.13-16
While lifestyle interventions (e.g. changes in eating habits and physical activity) can be effective in achieving weight
loss, maintaining the weight loss with lifestyle intervention alone is difficult.17 Treatment guidelines recommend the
consideration of additional therapies such as pharmacotherapy and bariatric surgery when behavioral intervention alone
has not achieved sufficient weight loss to improve health-related quality of life (HRQoL).18, 19
Currently, four medications are approved for the treatment of obesity in New Zealand and these include liraglutide 3 mg
(Saxenda®),20 orlistat (Xenical®),21 phentermine (Duromine®),22 and naltrexone hydrochloride/bupropion hydrochloride
(Contrave® 8/90).23
This review will focus on the pharmacologic properties, efficacy, and safety profile of liraglutide 3 mg in patients with
obesity or who are overweight with at least one weight-related co-morbidity.

Liraglutide 3 mg
The liraglutide 3 mg (Saxenda®) datasheet https://www.medsafe.govt.nz/profs/datasheet/s/saxendainj.pdf should be
referred to before prescribing this agent.20 Saxenda® is not currently listed on the Pharmaceutical Schedule and doctor´s
fees and pharmacy charges may apply. A free patient-support programme, SaxendaCare®, is available to doctors and
patients in New Zealand (saxendacare.co.nz).The recommended retail price of Saxenda® to pharmacies is $NZ499,
with the final price depending on the mark up of the individual pharmacy. The prescription will be for a five-pen pack,
which is approximately a one-month supply. This is equivalent to $NZ16.40 daily cost.

Mechanism of action
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Liraglutide 3 mg is an injectable acylated human glucagon-like peptide-1 (GLP-1) analogue, which regulates appetite
and energy intake by binding to, and activating, GLP-1 receptors present in the periphery and brain.20, 24 Liraglutide 3 mg
is thought to act in the hypothalamus and other brain regions that regulate appetite, as well as acting directly on the gut,
to reduce food intake via vagal signaling and delayed gastric emptying.20 These actions induce early satiety, increased
satiety, reduced hunger, and energy intake.24, 25

Indications

Liraglutide 3 mg is indicated, as an adjunct to a reduced-calorie diet and increased physical activity, for weight
management in adult patients with an initial body mass index (BMI) of:
• ≥30 kg/m2 (obesity),20 or
• ≥27 kg/m2 to <30 kg/m2 (overweight) in the presence of at least one weight-related comorbidity, such as
dysglycaemia (pre-diabetes and type 2 diabetes mellitus), hypertension, dyslipidaemia, or obstructive sleep apnoea.20
Treatment with liraglutide should be discontinued if a patient has not lost at least 5% of their initial bodyweight, after
receiving liraglutide 3.0 mg/day for 12 weeks.20
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Youth and non-European
ethnicity are associated with
increased loss of publicly
funded insulin pump access
in New Zealand people with
type 1 diabetes

FULLY FUNDED
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NEW. For your patients
with type 2 diabetes
†

THE POWER TO ACCOMPLISH MORE
Above and beyond glycaemic control‡1,2

Click below to download your
JARDIANCE resources

PRESCRIBING GUIDE

PATIENT BOOKLET

38% RRR in CV death in patients with established CV disease (CAD, PAD, MI or stroke) and T2D (HR=0.62; p<0.001).#2
*JARDIANCE is a funded medicine. Restrictions apply: Pharmaceutical Schedule, Hospital Medicines List. †In adult patients
with insufficiently controlled type 2 diabetes and CAD, PAD, or a history of MI or stroke. #The absolute risk for CV death was
reduced from 5.9% in patients receiving standard of care plus placebo to 3.7% in patients receiving standard of care plus
JARDIANCE® (p<0.001).1,2
1.JARDIANCE® Data Sheet 2019 2.Zinman B et al. N Engl J Med. 2015;373(22):2117-2128
JARDIANCE® empagliflozin 10mg, 25mg film coated tablets Before prescribing, please review full Data Sheet which
is available on request from Boehringer Ingelheim or from http://www.medsafe.govt.nz/profs/datasheet/dsform.asp
INDICATION: Glycaemic control: Treatment of type 2 diabetes mellitus (T2DM) to improve glycaemic control in adults as:
Monotherapy - When diet and exercise alone do not provide adequate glycaemic control in patients for whom use of metformin
is considered inappropriate due to intolerance; Add-on combination therapy - With other glucose-lowering medicinal products
including insulin, when these, together with diet and exercise, do not provide adequate glycaemic control. Prevention of
cardiovascular (CV) death: In patients with T2DM and established CV disease to reduce the risk of CV death. To prevent CV
deaths, JARDIANCE® should be used in conjunction with other measures to reduce CV risk in line with the current standard
of care. DOSAGE AND ADMINISTRATION: Recommended starting dose is 10mg once daily taken with or without food. Dose
can be increased to 25mg once daily. No dose adjustment is necessary for patients based on age, patients with eGFR ≥30mL/
min/1.73m2 or hepatic impairment. When JARDIANCE® is used in combination with a sulfonylurea (SU) or with insulin, a lower
dose of the sulfonylurea or insulin may be considered. CONTRAINDICATIONS: Hypersensitivity to empagliflozin or any of the
excipients; patients with CKD stage 4 or 5 (severely impaired renal function including patients receiving dialysis; eGFR <30mL/
min/1.73m2 or CrCl <30mL/min). WARNINGS AND PRECAUTIONS: Patients with type 1 diabetes; diabetic ketoacidosis; necrotising
fasciitis of the perineum (Fournier’s gangrene); discontinue when eGFR is below 30mL/min/1.73m2; assess renal function before
treatment and regularly thereafter; patients for whom a drop in BP could pose a risk (e.g. those with known CV disease, on
anti-hypertensive therapy with a history of hypotension, or aged ≥75 years); urinary tract infections (UTIs); rare hereditary
conditions of galactose intolerance, e.g. galactosaemia; pregnancy; lactation; children (<18 years). INTERACTIONS: Diuretics;
insulin and SU; interference with 1,5-anhydroglucitol assay. ADVERSE REACTIONS: Very common: hypoglycaemia (when used
with combination with SU or insulin). Common: hypoglycaemia (combination with metformin; pioglitazone with or without
metformin; metformin and linagliptin); vaginal moniliasis, vulvovaginitis, balanitis and other genital infections; UTIs (including
pyelonephritis and urosepsis); pruritus; allergic skin reactions (e.g. rash, urticaria); increased urination; thirst; serum lipids
increased; volume depletion (patients aged ≥75 years). For other adverse reactions, see full Data Sheet. ACTIONS: Empagliflozin
is a reversible, highly potent and selective competitive inhibitor of sodium-glucose co-transporter 2 (SGLT2), which is responsible
for glucose absorption in the kidney. It improves glycaemic control in patients with type 2 diabetes by reducing renal glucose
reabsorption through SGLT2. Through inhibition of SGLT2, excessive glucose is excreted in urine. PRESCRIPTION MEDICINE.
JARDIANCE® is a funded medicine – Restrictions apply: Pharmaceutical Schedule, Hospital Medicines List. BOEHRINGER INGELHEIM
(N.Z.) Ltd. Level 3, 2 Osterley Way. Manukau Auckland 2104. TAPS MR7142/PC-NZ-100168 BOE000370
‡

Boehringer Ingelheim (NZ) Ltd.
PO Box 76216 Manukau City,
Auckland 2241. Phone 0800 802 461

Eli Lilly and Company (NZ) Ltd.
PO Box 109197 Newmarket,
Auckland 1149. Phone 0800 500 056
NZBN 9429039560643

Authors: Hennessy LD et al.
Summary: The loss of access to publicly funded
continuous subcutaneous insulin infusions was
investigated using nationally held data including the New
Zealand Virtual Diabetes Register. Cessation rates for
publicly funded insulin pumps were approximately 4% per
year, with youth aged 10–29 years and Māori and Pasifika
patients being over-represented. These same patient
groups were also less likely to gain initial access to public
funding for continuous insulin infusions.
Comment: Insulin pump therapy in type 1 diabetes
has the potential to improve glycaemic control and
reduce complications when used appropriately. It is
not a panacea for solving all the difficulties that people
with type 1 diabetes face in achieving good control.
This study reports on the very relevant and important
issue of loss of funded access to insulin pump therapy
in NZ, highlighting that youth and Māori or Pacific
ethnicity are both over-represented. However, I am
sure that if you did a similar analysis of glycaemic
control and diabetes complications across those with
type 1 diabetes using multiple daily subcutaneous
injections, you would find a very similar result. As the
authors conclude, the major issue and priority here is
understanding and then addressing the factors that
are driving these disparities. In my opinion that is
the relevant question, and if solved, the disparities in
pump access will disappear.
Reference: Diabet Med 2021;38:e14450
Abstract

Impact of age at type 2
diabetes mellitus diagnosis
on mortality and vascular
complications
Authors: Nanayakkara N et al.
Summary: This was a systematic review with meta-analyses
of 26 observational studies that included 1,325,493 adults
with type 2 diabetes from 30 countries and investigated the
impact that age at diabetes diagnosis had on macrovascular
and microvascular diabetes complications. Each 1-year
increase in age at diabetes diagnosis was associated
with 4%, 3% and 5% decreases in the risks of all-cause
mortality, macrovascular disease and microvascular disease,
respectively, with the effects consistent for the individual
components of composite outcomes.
Comment: The epidemiology of type 2 diabetes in
NZ and worldwide over the last 20 years has been a
progressive reduction in the age of onset. This has of
course paralleled the obesity epidemic. Those working
in primary care will have observed this trend and will
also have observed the greater challenges in managing
younger people with type 2 diabetes. This meta-analysis
of observational studies across many different countries,
and therefore ethnicities and health systems, identified
that younger age at diagnosis is associated with more
complications and risk of premature mortality. This
confirms our clinical observations, and once again
highlights the need to address the risk factors for
developing type 2 diabetes in individuals at risk and
across the population.
Reference: Diabetologia 2021;64:275–87
Abstract
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Efficacy and safety of low and very low
carbohydrate diets for type 2 diabetes remission

I have the will to train
three times a week.
But I still need help to lose
weight and keep it oﬀ.

Authors: Goldenberg JZ et al.
Summary: This was a systematic review and meta-analysis of 23 trials (n=1357;
low risk of bias for 40.6% of outcomes) assessing the effects of low- and very lowcarbohydrate diets for ≥12 weeks in adults with type 2 diabetes. Data from eight trials
showed that compared with control diets, low-carbohydrate diets were associated
with a higher 6-month diabetes remission rate defined as HbA 1c level <6.5%
(57% vs. 31%; risk difference 0.32 [95% CI 0.17, 0.47]); the effect size was smaller and
nonsignificant when no medication use was added to the definition for diabetes remission,
and diabetes remission with low-carbohydrate diets was markedly reduced in studies that
included insulin recipients. Data on 12-month remission were sparse. There were also large
clinically important improvements in weight loss, triglyceride levels and insulin sensitivity
at 6 months, but these had diminished by 12 months. Very low-carbohydrate diets were
found to be less effective than less restrictive low-carbohydrate diets for weight loss at
6 months, but this effect was explained by diet adherence. There was no significant
difference in QOL at 6 months, but clinically important statistically nonsignificant
worsening of QOL and LDL cholesterol levels was seen at 12 months; no other significant
or clinically important between-group differences were seen for adverse events or blood
lipid levels at 6 or 12 months.

MICHAEL; AGE: 38 BMI: 34
PATIENT PORTRAYAL

Most of your patients with
obesity have the will.1
You can offer them a way.2

Saxenda® is a NEW once-daily medication that
delivers significant and sustained weight loss
with a well-established safety profile.2–4
Find out more on saxendacare.co.nz and consider
it for your patients with obesity today.2

At 1-year:

11.2%

*

mean weight loss
with Saxenda® in
early responders

2,5

*65% pooled population with ≥5% weight loss
at 12 weeks on 3 mg, post-hoc analyses

Saxenda® is a prescription medicine that is unfunded - a prescription charge will apply.
SAXENDA® (liraglutide (rys) 6 mg/mL). Indication: As an adjunct to a reduced-calorie diet and increased physical
activity for weight management in adult patients with an initial Body Mass Index of ≥30 kg/m2 (obese) or ≥27 kg/m2
to <30 kg/m2 (overweight) in the presence of at least one weight related comorbidity, such as dysglycaemia
(pre-diabetes and type 2 diabetes mellitus), hypertension, dyslipidaemia or obstructive sleep apnoea. Treatment should
be discontinued after 12 weeks on the 3.0 mg/day dose if a patient has not lost at least 5% of their initial body weight.
Dose/administration: Administered ubcutaneously once daily at any time, independent of meals; starting dose 0.6
mg/day; increase to 3.0 mg/day in increments of 0.6 mg per week. If escalation to the next dose is not tolerated for
two consecutive weeks, consider discontinuing treatment. Daily doses higher than 3.0 mg are not recommended.
Must not be administered intravenously or intramuscularly. Contraindications: Hypersensitivity to liraglutide or any
of its excipients. Warnings/Precautions: Not for use in patients: with obesity secondary to endocrinological or eating
disorders or to treatment with medicinal products that may cause weight gain; children (<18 years); with a history of
pancreatitis, severe renal impairment including end-stage renal disease, hepatic impairment or insufficiency,
inflammatory bowel disease or diabetic gastroparesis; ≥75 years. Must not used as a substitute for insulin. Should not
be used: with insulin; in combination with other prescription, over-the-counter or complementary medicines intended
for weight loss. Use with caution in patients: 65-74 years; with thyroid disease; on other drugs that increase heart rate.
Advise patients of the potential risk of dehydration in relation to gastrointestinal side effects and to take precautions
to avoid fluid depletion. If pancreatitis is suspected, treatment should be discontinued and appropriate management
initiated. If acute pancreatitis is confirmed, Saxenda® should not be restarted. A higher rate of cholelithiasis and
cholecystitis has been observed in patients treated with Saxenda® - patients should be informed of the characteristic
symptoms. Cholelithiasis and cholecystitis may lead to hospitalisation and cholecystectomy. Saxenda® should be
discontinued for patients who experience a sustained increase in resting heart rate. Reducing the dose of concomitantly administered insulin secretagogues to reduce the risk of hypoglycaemia should be considered. Pregnancy Category
B3. Not for use during pregnancy or breast-feeding. Undesirable effects: Very Common: nausea, vomiting,
diarrhoea, constipation. Common: dyspepsia, abdominal pain upper, abdominal distension, eructation, flatulence,
gastroesophageal reflux disease, dry mouth, gastritis, hypoglycaemia, injection site reactions, fatigue, asthenia,
dizziness, dysgeusia, cholelithiasis, insomnia, increased lipase, increased amylase. (January 2020)
References: 1. Caterson ID, et al. Diabetes Obes Metab 2019; 21(8): 1914–24. 2. Saxenda® Data Sheet. 3. Pi-Sunyer X,
et al. N Engl J Med 2015; 373(1):11–22, and supplementary appendix. 4. le Roux CW, et al Lancet 2017; 389: 1399–409.
5. Fujioka K, et al. Obesity (Silver Spring) 2016; 24(11): 2278–88.

Comment: Could there be a more controversial topic in nutrition circles than the
efficacy and safety of ketogenic diets in cardiometabolic health? Everyone has an
opinion on this, whether they be nutrition professors, celebrity dieters, news media
or the general public. So much of the debate is clouded by the murkiness of the
definition of reduced-, low- or very low-carbohydrate diet, and by the composition of
the remaining diet with respect to quantity and quality of fat and protein. It is further
muddied by whether outcomes considered relate only to weight loss or whether they
also consider metabolic and CV disease risk. Furthermore, there are the considerations
of duration of dietary exposure and adherence. Not surprisingly whichever side of the
debate that you sit on, you can find evidence to support your argument. Therefore I
simply let this meta-analysis speak for itself. Keep an open mind. Horses for courses.
Reference: BMJ 2021;372:m4743
Abstract

Metabolic surgery versus conventional medical
therapy in patients with type 2 diabetes
Authors: Mingrone G et al.
Summary: Ten-year outcomes were reported for 57 of 60 participants with type 2 diabetes
from a trial that had randomised them to receive medical therapy, RYGB or biliopancreatic
diversion. The respective 10-year diabetes remission rates in the medical therapy, RYGB
and biliopancreatic diversion arms were 5.5%, 25.0% and 50.0% (p=0.0082), with
hyperglycaemia relapse rates among those achieving remission at 2 years (the trial’s primary
endpoint) of 66.7% and 52.6% in the RYGB and biliopancreatic diversion arms, respectively;
however, all participants who relapsed maintained adequate glycaemic control at 10 years.
Compared with medical therapy, both surgeries were associated with fewer diabetesrelated complications (relative risk 0.07 [95% CI 0.01, 0.48] for each), while biliopancreatic
diversion but not RYGB was associated with a greater likelihood of serious adverse events
(respective odds ratios 2.7 [1.3, 5.6] and 0.7 [0.3, 1.9]).
Comment: For a long time, RCTs were absent from the bariatric surgery literature.
However, over recent years we have had a number of trials comparing surgery with
medical therapy, with endpoints of weight loss and more importantly cardiometabolic
outcomes. Perhaps not surprisingly, the studies reporting 2-year and 5-year outcomes
show significantly greater weight loss with surgery and greater rates of diabetes
resolution. Previous long-term observational studies have shown robust persistent
benefits for weight, diabetes and CV events. Therefore I was a little surprised that
the 10-year outcomes in this study were not as impressive. Yes the rates of diabetes
resolution remain considerably higher after surgery than medical therapy, but only
25% of those who had RYGB remained free of diabetes at 10 years. This shows the
progressive nature of type 2 diabetes and specifically the inexorable decline in β-cell
function. I still firmly believe that there is an important place for bariatric surgery in the
management of obesity and diabetes, but these data provide important cautions that
need to be communicated with patients.
Reference: Lancet 2021;397:293–304
Abstract

Novo Nordisk Pharmaceuticals Ltd., G.S.T. 53 960 898. PO Box 51268 Pakuranga, Auckland,
New Zealand. NovoCare® Customer Care Center (NZ) 0800 689 921
www.novonordisk.co.nz. ® Registered trademark of Novo Nordisk A/S.
FD20348. ANZ20SX00015. TAPS(DA) NA 11872. SAX0264. Prepared: April 2020

www.researchreview.co.nz

RACP MyCPD Program participants can claim one credit per hour (maximum of 60 credits per
year) for reading and evaluating Research Reviews. FOR MORE INFORMATION CLICK HERE

a RESEARCH REVIEW™ publication
3

Diabetes & Obesity
RESEARCH REVIEW

™

A comparison of two hybrid
closed-loop systems in
adolescents and young adults
with type 1 diabetes (FLAIR)
Authors: Bergenstal RM et al., for the FLAIR Study Group
Summary: Patients aged 14–29 years with type 1 diabetes
treated with an insulin pump or multiple daily insulin injections
(HbA1c level 53–97 mmol/mol; n=113) used a MiniMed 670G
hybrid closed-loop system or an advanced Medtronic hybrid
closed-loop system each for 12 weeks in a randomised
crossover manner with no washout. Compared with the
MiniMed 670G hybrid closed-loop system, the advanced
Medtronic hybrid closed-loop system was associated with
a lower mean proportion of time with daytime glucose
levels >10.0 mmol/L (34% vs. 37% [p<0.0001]) with
the mean 24-hour proportions of time with glucose levels
<3.0 mmol/L meeting the noninferiority criterion (0.46% vs.
0.50% [p<0.0001]). There was one severe hypoglycaemic
event in the advanced Medtronic hybrid closed-loop system
group, which was not considered to be treatment related, and
none in the MiniMed 670G hybrid closed-loop system.
Comment: Why does it feel like we are frustratingly
close, but not quite there yet with closed-loop technology?
The promise of a commercially available real-time,
functional closed-loop insulin pump/CGM has been
tantalisingly on the horizon now for a few years. So why
does this study feel like incrementalism rather than a
quantum leap? With the new advanced system, patients
glucose levels were still above 10 mmol/L for 34% of the
day in the young adult cohort. The real advance of these
systems has been the protection against hypoglycaemia,
and we see that again here. Sadly, it just goes to
show how damn clever and sophisticated our normal
physiology is. We are getting there, but still frustratingly
slowly if you are a young person with type 1 diabetes.
Reference: Lancet 2021;397:208–19
Abstract

The impact of bariatric surgery on incident microvascular
complications in patients with type 2 diabetes
Authors: Singh P et al.
Summary: The impact of bariatric surgery on the incidences of microvascular complications was explored for a
retrospective cohort of 1126 obese adults with type 2 diabetes who had undergone bariatric surgery (22.1%, 22.7%,
52.2% and 1.1% gastric band, sleeve gastrectomy, RYGB and duodenal switch, respectively) versus a matched cohort
of 2219 who had not undergone bariatric surgery. Median follow-up was 3.9 years. Compared with controls, bariatric
surgery recipients had lower likelihoods of combined microvascular complications (adjusted HR 0.53 [95% CI 0.43, 0.66]),
diabetes-related foot disease (0.61 [0.50, 0.75]), sight-threatening diabetic retinopathy (0.66 [0.44, 1.00]) and chronic
kidney disease (0.63 [0.51, 0.78]). Although RYGB recipients had the greatest reduction for the composite of microvascular
complications, all types of surgery had a favourable impact.
Comment: There is often focus on the benefits of bariatric surgery on weight and CV risk factors or events. However, for
people with type 2 diabetes, whilst these benefits are very important, so too is the issue of microvascular complications.
I am often asked whether a person who has type 2 diabetes and goes into remission after bariatric surgery still requires
microvascular complication screening. This study used a case-control design with retrospective matching to look at the
effect of surgery on rates of microvascular complications. It is clear that bariatric surgery reduces these risks compared
with medical management, and that RYGB seems to be the most effective procedure. This is great news and supports
the use of surgery in appropriate people. However, the rate of microvascular complications is not zero, and that
reinforces the need to continue to monitor for these complications, even in those who go into remission after surgery.
Reference: Diabetes Care 2021;44:116–24
Abstract

Independent commentary by Professor
Jeremy Krebs MBChB, FRACP, MD
Professor Krebs is an Endocrinologist with a
particular interest in obesity and diabetes. He is
a 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, Professor
Krebs maintains active research interests in the area of obesity
and diabetes, with a particular focus on the association between
obesity and type 2 diabetes, both from an aetiology and
management perspective, with a focus on nutritional aspects,
bariatric surgery and diabetes service delivery.
FOR FULL BIO CLICK HERE.
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Time in range in relation to
all-cause and cardiovascular
mortality in patients with type 2
diabetes
Authors: Lu J et al.
Summary: The association between time in glucose
level range and mortality was explored in a prospective
cohort of 6225 adults with type 2 diabetes from
China followed for a median of 6.9 years. There were
838 deaths recorded in this cohort, with 287 due to
CV disease. Compared with a reference time in glucose
level range of >85%, times in range of 71–85%,
51–70% and ≤50% were associated with increasing
likelihoods of death from any cause (respective adjusted
HRs 1.23 [95% CI 0.98, 1.55], 1.30 [1.04, 1.63] and
1.83 [1.48, 2.28]; p<0.001 for trend) and of death from
CV causes (1.35 [0.90, 2.04], 1.47 [0.99, 2.19] and
1.85 [1.25, 2.72]; p=0.015 for trend).
Comment: There has been an ongoing debate
about whether glycaemic variability is as important
as or independent of average glucose levels,
measured by HbA1c level, in terms of micro- and
macrovascular outcomes in patients with diabetes.
With the increasing use of CGM, we are getting
considerably more data and the opportunity to
review the ‘time in range’ that our patients achieve,
which was not previously available with capillary
glucose level monitoring. This study shows clearly
that this metric does correlate with the hardest
outcome of all – mortality! I think it is going to
become an increasingly important metric for us to
monitor with our patients in both type 1 and type
2 diabetes as CGM systems become more readily
available.
Reference: Diabetes Care 2021;44:549–55
Abstract

The impact of physical activity on the prevention of type 2 diabetes
Authors: Kriska AM et al., and the DPP Research Group
Summary: These researchers analysed yearly self-reported physical activity, diabetes assessment and oral glucose tolerance
test data from 3232 participants with one accelerometry assessment 11–13 years after randomisation in the long-standing
Diabetes Prevention Program. Each metabolic equivalent hour per week increase in time-dependent physical activity was
associated with a reduction in diabetes incidence for the entire cohort over an average of 12 years (adjusted HR 0.94 [95% CI
0.92, 0.96]), with a greater effect seen for those who were less active at baseline (<7.5 metabolic equivalent hours per week;
0.88 [0.83, 0.93]) and a stronger association seen in the lifestyle intervention arm. Compared with metformin and placebo,
the lifestyle intervention was associated with significantly greater cumulative physical activity and more accelerometry total
minutes per day during follow-up. Bodyweight had no significant impact on these associations.
Comment: It has been previously shown that sedentary behaviour is an important and independent risk factor for
obesity and metabolic disease. Lifestyle interventions have compared increasing physical activity, dietary manipulation
or combinations of both on a range of outcomes. Whilst increasing activity is generally less effective than energy intake
restriction in terms of weight loss, it is very important in weight loss maintenance. In the Diabetes Prevention Program,
the intensive lifestyle intervention included both energy restriction and physical activity in people with prediabetes defined
by impaired glucose tolerance on an oral glucose tolerance test. This was more effective than standard care or indeed
metformin in preventing the progression to type 2 diabetes. What this current study reports is the effect of physical
activity across the whole study cohort, irrespective of allocated group and of dietary manipulation. It shows clearly that
increasing physical activity even when weight loss is not achieved is still effective in reducing the incidence of diabetes.
Reference: Diabetes Care 2021;44:43–9
Abstract

Real-world use of cardioprotective glucose-lowering drugs in
patients with type 2 diabetes and cardiovascular disease
Authors: Funck KL et al.
Summary: Temporal trends in time to starting SGLT-2 inhibitors and GLP-1 receptor agonists were reported for 41,733
patients newly diagnosed with type 2 diabetes and CV disease in Denmark between 2012 and 2018. The 1-year cumulative
user proportion for cardioprotective glucose-lowering drugs increased from 4.0% in 2012 to 14.7% in 2018, and the 2-year
cumulative user proportion increased from 5.5% in 2012 to 16.7% in 2017. Patients diagnosed with type 2 diabetes first
and then with CV disease had higher 1-year cumulative user proportions than those diagnosed with CV disease first and then
with type 2 diabetes in 2012 (7.0% vs. 1.4%) and also in 2018 (18.1% vs. 10.0%).
Comment: It is always interesting to compare our practice in NZ with other countries. Denmark has had access to
SGLT-2 inhibitors and GLP-1 agonists for almost 10 years now. Over that time, the evidence base for the beneficial effects
of these drugs on CV and renal outcomes has grown, and as we know, these agents are now seen as second-line therapy
after metformin for anyone with elevated CV disease or renal risk. This study reports the use of these drugs in people
with both diabetes and CV disease over the years between 2012 when evidence was still weak and 2018 when it was
strong. Despite this, only 18% of those who would benefit were prescribed the drugs. Clinical inertia is a major problem
in diabetes management. This study further reinforces my view that we need to systematically define and actively initiate
therapy in patients who meet the PHARMAC criteria for these drugs now that we finally have access to them.
Reference: Diabetes Obes Metab 2021;23:520–9
Abstract
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Durability of triple combination therapy versus
stepwise addition therapy in patients with
new-onset T2DM

The impact of maternal obesity and breast milk
inflammation on developmental programming
of infant growth

Authors: Abdul-Ghani M et al.

Authors: Enstad S et al.

Summary: Three-year follow-up outcomes were reported for the EDICT trial, in which
318 untreated patients with new-onset type 2 diabetes were randomised to receive 3 years
of combination therapy with metformin, pioglitazone and exenatide or the sequential addition
of metformin followed by glipizide and insulin with the aim of maintaining an HbA1c level of
<48 mmol/mol (<6.5%). Compared with conventional sequential therapy, triple combination
therapy was associated with a greater decrease in HbA1c level at 6 months (difference,
0.30% [p=0.001]), and a lower HbA1c level at 3 years (6.4% vs. 6.9% [p<0.0001]), despite
antihyperglycaemic therapy intensification with sequential therapy. Triple therapy was also
associated with a 3-fold increase in insulin sensitivity and a 30-fold increase in β-cell function,
compared with no change and a 34% increase, respectively, with sequential therapy (p<0.0001
for both).

Summary: The role of maternal BMI on breastmilk inflammatory and oxidative stress
markers and the flow-on effects on infant growth were explored in a secondary analysis of
40 mother-infant dyads. Significant relationships were detected between greater maternal
BMI and a higher omega-6:omega-3 polyunsaturated fatty acid ratio and leptin level in
breastmilk. Infants exposed to a high breastmilk omega-6:omega-3 polyunsaturated fatty
acid ratio had significantly greater BMI z-scores over time, while exposure to high leptin
levels in breastmilk was associated with lower infant fat mass percentage at 4 months
post partum. Infants exposed to high levels of IL-8, IL-6 or IL-1β in breastmilk had
significantly higher bodyweight z-scores over time. Breastmilk malondialdehyde level had
no significant impact on maternal BMI or infant growth.

Comment: There has been interest in the idea of early intensive treatment of type 2
diabetes to lower glucose to normal or near normal levels for some time. The hypothesis
being that early aggressive management may influence the longer-term trajectory of the
disease by preserving β-cell function and/or impacting on insulin sensitivity. Trials that have
addressed this are always hampered by the self-fulfilling prophecy that multiple drugs will
always have a greater glucose level lowering effect than a single agent – insulin aside. This
current study uses a triple therapy versus sequential addition of agents, with the conclusion
that early triple therapy has a better effect on glycaemic control, insulin sensitivity and β-cell
function. However, the major flaw of this study, whether intentional or accidental, is that the
agents used in the two arms are very different in action, and therefore the conclusions are
biased by this. A more appropriate test of the hypothesis would have been to sequentially
add the same agents. I am not convinced by these data that early triple therapy with these
agents is the way forward.
Reference: Diabetes Care 2021;44:433–9
Abstract

The impact of pharmacological and lifestyle
interventions on body weight in people with
type 1 diabetes
Authors: Tandon S et al.
Summary: This was a systematic review with meta-analysis of 33 RCTs (n=9344) that
investigated pharmacological (GLP-1 receptor agonist, SGLT-2 inhibitor, DPP-4 inhibitor and
metformin; 26 trials) and lifestyle interventions (seven trials) for adults with type 1 diabetes, and
that reported bodyweight and HbA1c level changes. Significant reductions in bodyweight were
seen with liraglutide 0.6mg, 1.2mg and 1.8mg (respective mean differences –2.22, –3.74 and
–4.85kg), empagliflozin 2.5mg, 10mg and 25mg (–1.47, –2.77 and –3.06kg) and sotagliflozin
200mg and 400mg (–2.40 and –3.23kg); significant bodyweight decreases were not seen
for any DPP-4 inhibitors, other GLP-1-receptor agonists, metformin or lifestyle interventions.
Comment: Many people with type 1 diabetes struggle with their weight, just as those in the
rest of the population do. Managing this is made more difficult by the need to use insulin
therapy and the anabolic effects of this interacting with genetic and/or lifestyle factors. This
meta-analysis reviews the evidence for the effect of lifestyle interventions or additional
hypoglycaemic drugs on weight in people with type 1 diabetes. As seen in type 2 diabetes,
these agents act independently of insulin to lower glucose levels and have additional effects
that theoretically may be beneficial on weight. Notably, the GLP-1 agonist liraglutide, and
the SGLT-2 inhibitor empagliflozin, show beneficial effects. On the back of the accumulating
evidence for these classes on CV and renal outcomes in patients with type 2 diabetes, but
also in those without diabetes, it raises the question whether they should also be funded
for people with type 1 diabetes in NZ. SGLT-2 inhibitors are not without significant risk of
ketoacidosis in type 1 diabetes, and the body of evidence remains small; however, the
question needs to be asked.
Reference: Diabetes Obes Metab 2021;23:350–62
Abstract
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Comment: Do we need to challenge the mantra that ‘breast is best’? There have
been many studies showing the benefits of breastfeeding compared with formula milk,
ranging from immune effects, weight, skin conditions and others. This study challenges
this somewhat, examining the effects of maternal obesity on the composition of
breastmilk and weight trajectory in the infants. It makes some interesting observations
that increasing maternal BMI is directly correlated with a more adverse profile of fatty
acids and inflammatory cytokine levels in breastmilk, and with greater infant weight
gain. Whilst interesting, this must be interpreted with caution. This is a secondary
analysis of data that were observational and very open to confounding by other genetic
and lifestyle factors. It raises very interesting questions to be explored, but should not
change current recommendations to encourage breastfeeding where possible.
Reference: Eur J Clin Nutr 2021;75:180–8
Abstract

Risks of and risk factors for COVID-19 disease in
people with diabetes
Authors: McGurnaghan SJ et al., the Public Health Scotland COVID-19 Health Protection
Study Group & the Scottish Diabetes Research Network Epidemiology Group
Summary: These researchers investigated risk factors for fatal or critical care unit-treated
COVID-19 for a cohort of 319,349 patients with diabetes from the entire population in
Scotland (n=5,463,300, at March 1, 2020), and they also developed a cross-validated
predictive model. Compared with individuals without diabetes, a greater proportion of those
with diabetes had developed fatal or critical care unit-treated COVID-19 by July 31, 2020
(0.3% vs. 0.1%), with the risk increased both for those with type 1 and type 2 diabetes
(respective adjusted odds ratios 2.396 [95% CI 1.815, 3.163] and 1.369 [1.276, 1.468]);
89.8% of the patients with diabetes who developed fatal or critical care unit-treated
COVID-19 were aged ≥60 years. Among the individuals with diabetes, those who developed
fatal or critical care unit-treated COVID-19 were significantly more likely to: i) be male; ii) live
in residential care or a more deprived area; iii) have a pre-existing risk factor for COVID-19,
retinopathy, reduced renal function or worse glycaemic control; iv) have a history of diabetic
ketoacidosis or hypoglycaemia hospitalisation in the prior 5 years; v) be on medications
for diabetes or other indications; or vi) have been a smoker. The C-statistic for the crossvalidated predictive model developed for fatal or critical care unit-treated COVID-19 for
diabetics was 0.85.
Comment: We have been so fortunate in NZ to be largely spared the impact of
COVID-19 observed in so many other countries. However, it remains relevant to review
the literature on the reciprocal effects of diabetes and COVID-19 and outcomes. Very
early in the pandemic, reports were published showing that people with diabetes did not
appear to be at greater risk of infection, but were at greater risk of severity of infection,
hospitalisation and mortality. This study updates that early evidence, reporting data
from Scotland with a population similar to NZ. These data confirm the early reports,
with people with diabetes 40% more likely to develop fatal or critical-care treated
COVID-19 than those without diabetes. Perhaps surprisingly, and counter to earlier
studies, people with type 1 diabetes were at greater risk than those with type 2 diabetes.
Once again, glycaemic control and comorbidities were important factors in this increased
risk. Hopefully we can remain bystanders to this disease in NZ, and hopefully the
vaccines will further reduce the risk and impact for people with diabetes.
Reference: Lancet Diabetes Endocrinol 2021;9:82–93
Abstract
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