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Change in fracture risk and fracture pattern after bariatric 
surgery
Authors: Rousseau C et al.

Summary: The risk of fracture following bariatric surgery was explored in 12,676 patients, with 38,028 obese 
and 126,760 nonobese matched controls serving as comparators. Compared with the obese and nonobese 
controls, surgery patients were more likely to experience a fracture before surgery (10.5% vs. 8.1% and 6.6%, 
respectively) and also a mean of 4.4 years postsurgery (4.1% vs. 2.7% and 2.4%; respective relative risks 1.38 
[95% CI 1.23, 1.55] and 1.44 [1.29, 1.59]). The presurgery increased fracture risk among the surgical patients 
was higher for distal lower limbs, whereas the risk of upper limb fracture was lower and the risks for clinical 
spine, hip, femur and pelvic fractures were similar compared with the control groups. The surgical patients 
showed a decrease in distal lower limb fracture risk postsurgery (relative risk 0.66 [95% CI 0.56, 0.78]), but 
increased risks of upper limb (1.64 [1.40, 1.93]), clinical spine (1.78 [1.08, 2.93]) and pelvic, hip or femur 
(2.52 [1.78, 3.59]) fractures. The increase in fracture risk was significant only for biliopancreatic diversion.

Comment: Typically we regard obesity as protective for osteoporosis and insufficiency fracture. Whether 
this relative protection remains after bariatric surgery with associated weight loss and potential nutrient 
deficiencies with malabsorptive procedures has been unclear. This very large retrospective case-control 
study sheds some light on the fracture risk in people undergoing bariatric surgery. Notably, the risk of 
distal lower limb fracture associated with obesity was higher in this group before surgery but more typical 
osteoporotic fractures increased after surgery in malabsorptive procedures. This suggests that we need to 
consider assessments for bone density and fracture risk in those undergoing these procedures and monitor 
this over time.

Reference: BMJ 2016;354:i3794
Abstract

Welcome to issue 109 of Diabetes and Obesity Research Review.
This issue begins with a comprehensive investigation into fracture risk before and after bariatric surgery, which 
is followed by an interesting paper reporting that the magnitude of an association between obesity and a BMI 
genetic risk score was greater for individuals born more recently during the period 1900–1958, suggesting 
modifying influences of obesogenic environments. Research from our colleagues across the Tasman has 
examined the impact of insulin-induced weight gain on CV risk factors in patients with type 2 diabetes. This 
issue concludes with the 6-year follow-up of contestants from ‘The Biggest Loser’ television programme.

I hope you have been finding your copies of Diabetes Research Review informative and helpful in your everyday 
practice. Your feedback and suggestions are very helpful, so please keep them coming.

Best regards,
Associate Professor Jeremy Krebs  
jeremykrebs@researchreview.co.nz
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CONGRATULATIONS TO  
Metua Daniel-Atutolu, who won a $500 Visa Prezzy Card by taking part in our recent 
Pacific Health Review Subscriber Survey. Metua is a Senior Lecturer in Nursing at the Manukau 
Institute of Technology.

Independent commentary by Associate Professor Jeremy Krebs,  
an endocrinologist with a particular interest in obesity and diabetes. He is an 
Associate Professor with the University of Otago, and former Director of the  
Clinical Research Diploma at Victoria University - which he established. 

FOR FULL BIO CLICK HERE.
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Choose Lantus® for type 2 diabetes:

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

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

• Long acting basal insulin taken once daily1

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

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

• Easy to initiate and titrate3

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

Liraglutide and cardiovascular outcomes in type 2 
diabetes
Authors: Marso SP et al., for the LEADER Steering Committee on behalf of the LEADER Trial 
Investigators

Summary: This trial randomised patients with type 2 diabetes and high CV risk to receive 
subcutaneous liraglutide 1.8 mg/day (n=4668) or placebo (n=4672) in addition to standard 
care. Median follow-up was 3.8 years. Compared with placebo, liraglutide was associated with 
a lower rate of the primary composite outcome (CV-related death, nonfatal myocardial infarction 
or nonfatal stroke; 13.0% vs. 14.9%; hazard ratio 0.87 [95% CI 0.78, 0.97]; p<0.001 for 
noninferiority), lower respective CV-related and all-cause mortality rates (4.7% vs. 6.0%; 
0.78 [0.66, 0.93]) and 8.2% vs. 9.6%; 0.85 [0.74, 0.97]), and nonsignificantly lower nonfatal 
myocardial infarction, nonfatal stroke and HF hospitalisation rates. Gastrointestinal events were 
the most common adverse events resulting in liraglutide discontinuation, and the pancreatitis 
incidence was nonsignificantly lower in the liraglutide versus placebo arms.

Comment: As regular readers of this review will know, I do not usually include clinical trials 
of individual drugs. However, I occasionally make an exception when I feel that the trial 
highlights an important point. This is such a trial, in both positive and negative ways. On the 
negative side, this trial was set up as a noninferiority trial; that is to demonstrate that this 
very expensive new drug is no worse than existing cheaper drugs in CV outcomes. Surely if 
we are to spend the public purse on expensive new drugs, we need to know they are better 
than existing therapies. (Just a hobbyhorse about the cynical nature of Pharma-designed 
clinical trials). On the positive side, not only did this trial show noninferiority, it actually did 
show a reduction in CV events compared with placebo. Liraglutide now joins empagliflozin 
as the two new agents to actually reduce CV events in type 2 diabetes.

Reference: N Engl J Med 2016;375(4):311–22
Abstract

Association of a genetic risk score 
with body mass index across different 
birth cohorts
Authors: Walter S et al.

Summary: The magnitude of associations between genetic 
predisposition and BMI in adults from more recent birth cohorts was 
explored in this observational analysis of data from 8788 US adults 
born between 1900 and 1958 with ≤12 BMI assessments during 
1992–2014. A significant association was identified between a BMI 
multilocus genetic risk score and BMI among both white and black 
participants (p<0.001), with the genetic risk score accounting for 
0.99% and 1.37% of variation in BMI in the respective ethnicities. 
The magnitudes of the associations between the genetic risk score 
and BMI were greater in more recent birth cohorts; e.g. each 
unit increase in the genetic risk score was associated with BMI 
differences of 0.17 and 1.37 for white participants born before 
1924 and after 1943, respectively (p=0.006).

Comment: It is commonly asked whether obesity is the result of 
nature or nurture; that is whether our genetic makeup is more 
important than our lifestyle or environment. Whilst arguments 
can be generated for either, it is usually concluded that both 
are important. Perhaps more interesting is the nature of the 
interaction between genetics and environment and how this 
changes over time. This study adds to that discussion, with an 
analysis of alleles associated with obesity by birth cohort over the 
last century and BMI. What was observed was the association 
between high-risk alleles and BMI became stronger over time. 
This corresponds to an increasing obesogenic environment with 
respect to dietary patterns and sedentary time. This implies an 
important interaction between genetic risk and environment, 
which is increasing. This may be an epigenetic phenomenon.

Reference: JAMA 2016;316(1):63–9
Abstract

http://www.researchreview.co.nz
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Empagliflozin and progression of kidney 
disease in type 2 diabetes
Authors: Wanner C et al., for the EMPA-REG OUTCOME Investigators

Summary: This subanalysis of the EMPA-REG OUTCOME trial investigated 
the long-term renal effects of empagliflozin in 6185 patients with type 2  
diabetes at high CV risk and an estimated glomerular filtration rate of  
≥30 mL/min/1.73m2 who had been randomised to empagliflozin 10mg or 
25mg or placebo once daily in addition to standard care. During a median 
2.6 years of treatment, incident or worsening nephropathy occurred in a 
significantly lower proportion of empagliflozin recipients compared with placebo 
recipients (12.7% vs. 18.8%; hazard ratio 0.61 [95% CI 0.53, 0.70]). Doubling 
of the serum creatinine level occurred in 1.5% and 2.6% of participants from 
the respective groups, and renal-replacement therapy was initiated in 0.3% 
and 0.6%. The rate of incident albuminuria did not differ significantly between 
groups. The tolerability profile of empagliflozin in patients with impaired kidney 
function at baseline was similar to that reported in the overall trial population.

Comment: Here I am doing this twice in one review, the exception that 
proves the rule. However, again I think this is an important new finding in a 
new class of drugs. As mentioned in the previous paper, empagliflozin has 
been shown to reduce CV events in people with type 2 diabetes who were 
at high risk. This paper reports on the renal outcomes in the same trial. 
Here, empagliflozin is shown to reduce the progression of renal disease 
as well. This is important, since the mechanism of action of this class is 
by increasing glucose excretion in the kidney, with associated sodium loss 
and blood pressure reduction. What is not yet known is whether the CV and 
renal benefits are unique to empagliflozin or whether they are a class effect. 
The results of similar studies with other agents in this class are awaited.

Reference: N Engl J Med 2016;375(4):323–34
Abstract

Intensive treatment and severe 
hypoglycemia among adults with type 2 
diabetes
Authors: McCoy RG et al.

Summary: This was a retrospective analysis of administrative, pharmacy 
and laboratory data from 31,542 nonpregnant adults with type 2 diabetes 
who achieved and maintained an HbA1c level of <7.0% without insulin and 
had not experienced any severe hypoglycaemic or hyperglycaemic episodes 
during the prior 12 months; 3910 of the patients had clinical complexity. 
The respective risk-adjusted probabilities of intensive treatment among 
patients with low and high clinical complexity were 25.7% and 20.8%. The 
risk-adjusted probabilities of a severe hypoglycaemic episode during the 
subsequent 2 years with standard versus intensive treatment were 1.02% vs. 
1.30% (absolute difference 0.28% [95% CI –0.10, 0.66]) among patients with 
low clinical complexity, and 1.74% vs. 3.04% (1.30% [0.10, 2.50]) among 
patients with high clinical complexity. 

Comment: The risk of severe hypoglycaemia and adverse outcomes in 
people with type 2 diabetes on regimens aiming for tight glycaemic control 
has been widely discussed in light of the results of the ACCORD study. 
It is partly from that discussion that there is now a strong guideline for 
individualisation of HbA1c level targets. For many patients with multiple 
comorbidities and other levels of complexity, it is often inappropriate to have 
tight control. Although the design of this study is somewhat confusing, the 
results and conclusions highlight the issue that we may be overtreating 
some people with type 2 diabetes. From this analysis, up to 20% of people 
with the greatest clinical complexity are at greater risk of hypoglycaemia, 
suggesting that for them, somewhat relaxed targets would be more 
appropriate.

Reference: JAMA Intern Med 2016;176(7):969–78
Abstract

Factors associated with insulin-induced  
weight gain in an Australian type 2 diabetes 
outpatient clinic
Authors: Yadgar-Yalda R et al.

Summary: The prevalence of insulin-induced weight gain and its impact on CV 
risk factors was investigated using clinical and biochemical data for 340 Australian 
patients with type 2 diabetes. The mean change in bodyweight seen at 1 year of 
3.0kg was not associated with deleterious changes in blood pressure or lipid profile. 
Associations were seen between bodyweight gain and insulin dose increases, short-
acting insulin use and lower baseline bodyweight. Clinically significant bodyweight 
gain (n=87) was associated with glucose-lowering regimens that included short-
acting insulin or a thiazolidinedione, whereas less bodyweight gain was evident with 
regimens including oral agents, particularly sulfonylureas.

Comment: Weight gain is common when people with type 2 diabetes go on to 
insulin and is one of the barriers to initiation for both patient and practitioner 
alike. This is a nice practical real-world study in Australia reviewing the extent 
of weight gain and associations with greater gain in patients starting insulin in a 
secondary-care hospital clinic. Whilst weight gain was common, the magnitude 
was smaller than we commonly think at a mean of 3.0kg. Importantly, this was 
not associated with adverse CV risk factors. It is notable that use of short-acting 
insulin but not sulfonylureas was associated with greater weight gain. This 
supports the widespread insulin initiation guidelines of starting with NPH or 
long-acting analogue insulins.

Reference: Intern Med J 2016;46(7):834–9
Abstract

Support your patients and order  
Diabetes New Zealand information booklets 

for your practice

DOWNLOAD  
AN ORDER FORM  

HERE

Privacy Policy: Research Review will record your details on a secure database and 
will not release them to anyone without prior approval. You have the right to inspect, 
update or delete your details at any time. 
Disclaimer: This publication is not intended as a replacement for regular medical 
education but to assist in the process. The reviews are a summarised interpretation 
of the published study and reflect the opinion of the writer rather than those of the 
research group or scientific journal. It is suggested readers review the full trial data 
before forming a final conclusion on its merits.   
Research Review publications are intended for New Zealand health 
professionals.

Time spent reading this publication has been approved for CME for 
Royal New Zealand College of General Practitioners (RNZCGP) General 
Practice Educational Programme Stage 2 (GPEP2) and the Maintenance 
of Professional Standards (MOPS) purposes, provided that a Learning 
Reflection Form is completed. Please CLICK HERE to download your CPD 
MOPS Learning Reflection Form. 

One form per review read would be required. Time spent reading 
this publication has been approved for CNE by The College of Nurses 
Aotearoa (NZ) for RNs and NPs. For more information on how to claim 
CNE hours please CLICK HERE.
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Diabetes treatments and risk of heart failure, 
cardiovascular disease, and all cause mortality
Authors: Hippisley-Cox J & Coupland C
Summary: This was an open cohort study of 469,688 primary-care patients with type 2  
diabetes from 1243 UK general practices in the UK to explore associations of CV 
disease and all-cause mortality with glitazones (n=21,308) and gliptins (n=32,533). 
Compared with nonuse, gliptin use was associated with 18% and 14% lower risks of 
all-cause mortality and HF, respectively, but no significant effect on CV disease risk, 
and glitazone use was associated with 23%, 26% and 25% lower risks for these 
respective outcomes. No significant association was seen with gliptin monotherapy 
versus no current treatment for any of these outcomes, whereas glitazone monotherapy 
decreased the HF risk by 50%. The respective risks of HF, CV disease and all-cause 
mortality were reduced by: i) 38%, 33% and 48% with a gliptin plus metformin;  
ii) 40%, 30% and 51% with metformin, a sulfonylurea and a gliptin; iii) 50%, 54% and 
45% with a glitazone plus metformin; and iv) 46%, 41% and 56% with metformin,  
a sulfonylurea and a glitazone. A glitazone plus a sulfonylurea reduced the risks of HF 
and CV disease by 35% and 25%, respectively.

Comment: There is often a disconnect between randomised controlled clinical 
trials and real-world clinical practice – particularly those conducted by the 
pharmaceutical companies, which is most. This is often because the selection 
criteria for participants are often very tight and not reflective of the majority of 
the population who eventually get prescribed the drug. Therefore whilst lacking 
some of the rigour of clinical trials and obviously subject to selection bias, practice 
registry studies such as this one are very informative of the real impact of a drug 
in real practice. Therefore it is of great interest that in this study, glitazones, which 
have been associated with HF in clinical trials, were actually protective. Whether 
this is due to patient selection by the practitioners is unknown. However, these 
are promising results that either glitazones or gliptins were protective, which has 
not come out of the major CV disease outcome studies. Further comparison with 
SGLT (sodium glucose cotransporter)-2 inhibitors or GLP (glucagon-like peptide)-1 
analogues would have been interesting.

Reference: BMJ 2016;354:i3477
Abstract

Text message support for weight loss in patients 
with prediabetes
Authors: Fischer HH et al.
Summary: This research randomised 163 US English- or Spanish-speaking patients 
with prediabetes to receive an invitation to attend US CDC-defined diabetes prevention 
programme classes with or without augmentation with text messages adapted from 
the programme’s curriculum for 12 months. Compared with the control group, the 
inclusion of text messaging was associated with a significantly greater mean decrease 
in bodyweight (2.6 vs. 0.6lb [1.18 vs. 0.27kg; p=0.05]), a greater proportion of 
participants achieving ≥3% weight loss (38.5% vs. 21.5% [p=0.02]) and a superior 
change in mean HbA1c level (–1.0 vs. +2.1 mmol/mol [–0.09% vs. +0.19%; p=0.07]). 
However, the treatment effect only reached significance in Spanish, not English, 
speakers.

Comment: Finding cost-effective ways of implementing the overall findings of 
the major diabetes prevention studies has proven to be a challenge, with many 
examples of negative studies. Reasons for these failures are multifactorial, 
including patient selection, resources and context. This US study explored whether 
text messaging can improve weight loss in those with prediabetes. Compared 
with controls, there was a significant difference in weight and a small difference 
in HbA1c level with the simple addition of text messaging. It is notable that in a 
post hoc analysis, this was limited to Spanish speakers and not English speakers. 
Further work needs to explore whether this is a language or comprehension/health 
literacy issue or whether it is a wider cultural issue. Either way, this provides some 
supportive evidence for text messaging, which has been negative in other studies 
of self-management.

Reference: Diabetes Care 2016;39(8):1364–70
Abstract

Probiotics for the management of type 2 
diabetes mellitus
Authors: Samah S et al.

Summary: This was a systematic review and meta-analysis of randomised 
controlled trials reporting HbA1c and fasting blood glucose levels in patients 
with type 2 diabetes receiving probiotics versus controls; six trials were 
included in the systematic review and five were included in the meta-
analysis, and most had low or unclear risk of bias. Compared with placebo, 
probiotic consumption was associated with a lower fasting blood glucose 
level (mean difference –0.98 mmol/L [95% CI –1.17, 0.78]; heterogeneity 
was moderate but nonsignificant) and nonsignificant differences for HbA1c 
level and secondary outcomes assessed (HOMA-IR [homeostatic model 
assessment of insulin resistance] and fasting plasma insulin, C-reactive 
protein, interleukin-6 and malondialdehyde levels).

Comment: The role of the gut microbiome in health is a hot topic at the 
moment. There is evidence that a particular pattern of gut bacteria is 
associated with obesity and with type 2 diabetes. Some animal evidence 
supports a causal relationship in this. Probiotics are live organisms 
that can modify the pattern of the gut microbiome and therefore have 
the potential to influence any relationship between this and weight or 
glucose metabolism. This is a growing area of research, but to date there 
are few well-conducted trials. This is evidenced by this systematic review 
and meta-analysis. From the studies identified, there is some evidence 
for improved glucose metabolism, but not overwhelming support, 
particularly if using HbA1c level as the outcome. However, it is important 
to consider the specific bacterial strains used as well. This is certainly an 
area to watch in the next few years.

Reference: Diabetes Res Clin Pract 2016;118:172–82
Abstract

Persistent metabolic adaptation 6 years 
after ‘The Biggest Loser’ competition
Authors: Fothergill E et al.

Summary: These researchers measured the body compositions and 
resting metabolic rates of 14 competitors from the television programme 
‘The Biggest Loser’ at baseline, the end of the 30-week competition and  
6 years later. During the competition, the competitors lost a mean of 58.3kg 
of bodyweight (p<0.0001) and their resting metabolic rate decreased by 
610 kcal/day (p=0.0004). Six years later, mean weight regain was 41.0kg 
(p=0.0002) while resting metabolic rate was 704 kcal/day below baseline 
(p<0.0001) and metabolic adaptation was –499 kcal/day (p<0.0001). 
There was no correlation between bodyweight regain and metabolic 
adaptation at the end of the competition (r=–0.1 [p=0.75]), but competitors 
who maintained greater weight loss at 6 years also had greater concurrent 
metabolic slowing (r=0.59 [p=0.025]).

Comment: There are so many reasons why ‘The Biggest Loser’ is 
an appalling piece of television, but at least from this study there are 
some valuable outcomes, even if not for the participants. Weight loss is 
associated with reduction in resting energy expenditure, primarily due to 
loss of lean body (muscle) mass. However in addition, there is the notion 
of further adaptive metabolic changes that effectively drive the system 
back towards a ‘setpoint’ bodyweight. These data from these poor souls 
suggest that this ‘metabolic slowing’ persists after several years, even 
when weight regain has occurred. This is worthy of more thought.

Reference: Obesity 2016;24(8):1612–9
Abstract

© 2016 RESEARCH REVIEW 

to read previous issues of Diabetes & Obesity Research Review

CLICK HERE

http://www.researchreview.co.nz
http://www.bmj.com/content/354/bmj.i3477
http://care.diabetesjournals.org/content/39/8/1364
http://www.diabetesresearchclinicalpractice.com/article/S0168-8227(16)30164-4/fulltext
http://onlinelibrary.wiley.com/doi/10.1002/oby.21538/full
http://www.researchreview.co.nz/nz/Clinical-Area/Internal-Medicine/Diabetes-Obesity.aspx?Show=RR-All

