
Managing obesity is challenging and new treatment 
involves multimodal chronic care tailored to each 
patient. Dietary and lifestyle management underpin 
all treatment options, and pharmacotherapy has 
an adjuvant role in aiding appetite suppression. In 
morbidly obese people and obese people with 
comorbidities, durable weight loss can be safely 
achieved with bariatric surgery, of which there are 
several surgical options with current data favouring 
sleeve gastrectomy.

Obesity: a rising burden of disease
Obesity (defined as a body mass index [BMI] of >30 kg/m2) is a 
polymorphic chronic disease that has increased in both incidence 
and prevalence throughout the 20th and 21st centuries.1 It has 
reached epidemic proportions and is now one of the most impor-
tant public health issues globally.2 

Body weight and fat mass are highly heritable traits, with 
important genetic and epigenetic aetiological factors.3 The rise 
in the prevalence of obesity has largely been driven by environ-
mental factors including an abundance of calorie-rich food and 
a lack of physical activity.4 An estimated 603.7 million adults 
worldwide were obese in 2015 and it is predicted that without 
significant action approximately 223 million children will have 
excess weight by 2025.5,6

The incidence of comorbidities that have obesity as a strong 
contributory factor and are responsible for a large public health 
burden have risen along with those of obesity. These comorbidities 
include type 2 diabetes, cardiovascular disease (e.g. coronary 
heart disease, cerebrovascular disease), musculoskeletal disorders 
(e.g. osteoarthritis) and cancers with an aetiological association 
with obesity (e.g. oesophageal adenocarcinoma and some breast, 
ovarian, prostate, liver, colon and renal cancers).7

The challenge of treating obesity requires a commitment from 
the patient to lifelong permanent changes in eating and activity 
behaviours. Achieving this involves combinations of low-calorie 
diets, exercise programs, pharmacotherapy and, in some patients, 
bariatric surgery.

Medical therapy
Pharmacotherapy has an adjuvant role to diet and exercise and 
may be helpful to kick start weight loss and aid appetite suppres-
sion. Pharmacotherapy adjuncts for weight loss date back to the 
1920s and agents such as phentermine have been used since the 
1950s.8 Newer formulations offer greater flexibility of dosing and 
there are now new combinations of drugs, some of which have 
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yet to be made available in Australia. 
 Liraglutide, which was first used to treat 
diabetes, is thought to centrally exploit the 
hypothalamic target for appetite sup-
pression and delay gastric emptying. 
 Combination therapies include phenter-
mine and topiramate (not approved for 
use in Australia), which combines a weight 
loss drug with an antiepileptic drug for a 
greater weight loss effect but tolerability 
limits its use.9 

Pharmacotherapies used in weight loss 
management and their mechanisms of 
action are listed in Table 1. Patient 
responses to these therapies are variable 
for clinically meaningful weight loss (more 
than 5% body weight loss after 12 weeks 
of therapy). 

Surgical intervention
At a patient management and therapeutic 
level, bariatric surgery (also known as 
weight loss surgery) is increasingly being 
relied on as the most effective way to enable 
significant durable weight loss in severely 
obese patients who fail genuine efforts with 
dietary, exercise and lifestyle measures. 
The review of surgical interventions for 

the treatment of obesity from the Austral-
ian Government Department of Health 
supports this approach.10 The new term 
‘metabolic surgery’ more appropriately 
recognises the physiological benefits of 
these procedures (chief among them, rever-
sal of diabetes risk).11

Bariatric operations have traditionally 
been categorised according to the mech-
anism by which weight loss ensues:
• restrictive procedures (limit intake)
• malabsorptive procedures (interfere

with digestion and absorption)
• combination of the above procedures.

Selection of patients for bariatric 
surgery
Although some patients have success with 
early intervention and modifications to 
diet and lifestyle, many will be unable to 
achieve adequate sustained weight loss. 
The National Health and Medical Research 
Council guidelines state that obese patients 
can be selected for bariatric surgery if they 
have failed sustained efforts with dietary 
and lifestyle therapies.12 Bariatric surgery 
should be discussed with motivated 
patients who have a BMI of 35 kg/m2 or 

greater and one or more obesity-associated 
comorbidity. Reflecting the low success 
rates with nonsurgical approaches, bariatric 
surgery can also be considered in patients 
with morbid obesity (BMI >40 kg/m2) even 
in the apparent absence of obesity-related 
comorbid disease. The indications and 
contraindications for bariatric surgery 
are listed in Box 1.

The GP’s role 
Work up by the GP is essential for obese 
patients who are considering bariatric 
surgery (Box 2).13 Failed dietary and 
 lifestyle management is the impetus to 

TABLE 1. SUMMARY OF PHARMACOTHERAPIES FOR WEIGHT LOSS

Medication Mechanism of action

Phentermine – 15, 30 or 40 mg daily Sympathomimetic effect with release of 
catecholamines resulting in appetite suppression

Orlistat – 120 mg with each main 
meal; max three doses daily

Pancreatic and gastric lipase inhibitor blocking 
fat absorption

Metformin – 500, 800, 1000 mg daily 
(off-label use for obesity alone)

A biguanide agent that decreases hunger and 
increases satiety

Liraglutide – initial dose 0.6 mg daily; 
up to 3 mg daily

Acylated human glucagon-like peptide-1 
receptor agonist

Lorcaserin – 10 mg twice daily or 
20 mg extended release once daily 
(not yet approved for use in Australia, 
but is approved in the USA)

An 5-HT2C receptor agonist that has an 
anorexigenic effect on the pro-opiomelanocortin 
neurons in the hypothalamus

Naltrexone/bupropion (not approved 
for use in Australia)

Neither drug alone is effective for weight loss, 
but in combination reduces cravings and appetite 

Phentermine/topiramate (not yet 
approved for use in Australia, but is 
approved in the USA)

Sympathomimetic effect, increases energy 
expenditure, decreases appetite and increases 
satiety via gamma-aminobutyric acid receptors

1. INDICATIONS AND
CONTRAINDICATIONS FOR BARIATRIC
SURGERY

Indications for surgery
• Patients who are morbidly obese

(BMI >40 kg/m2)

• Patients who are obese
(BMI >35 kg/m2) with at least
one significant obesity-related
comorbid illness

Contraindications to surgery
• Drug or alcohol dependence

• Inability to understand the treatment
or unwillingness or inability to comply
with the postoperative dietary
requirements

• Serious mental illness is a relative
contraindication; significant weight
loss and the associated health
benefits will often improve depressive
symptoms

• Pregnancy

• Recent cancer

• Significant renal impairment

• Severe GORD especially with
Barrett’s oesophagus; induction or
worsening of GORD is a potential
complication of surgery especially
sleeve gastrectomy and gastric band
procedures

• Massive hepatomegaly due to NAFLD,
which may require one month of
preoperative very low-carbohydrate
diet to reduce liver size

Abbreviations: BMI = body mass index;  
GORD = gastro-oesophageal reflux disease;  
NAFLD = nonalcoholic fatty liver disease.
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surgical referral. It is accepted that three 
to six months of lifestyle change be trialled 
before putting patients forward as candi-
dates for surgical management. During 
this time, an assessment of the patient’s 
level of motivation to adopt major lifestyle 
changes can be made. A realistic and 
 sustainable diet plan should be imple-
mented rather than a ‘fad’ diet. Patients 
are likely to seek advice from their GP 
regarding suitability, operation selection 
and risk of complications. They have often 
discussed the procedure with others who 
have undergone weight loss surgery and 
have also performed online research. 
Patients need to be made aware that there 

is not yet evidence to support some novel 
techniques such as gastric aspiration 
devices. An outline of the different oper-
ations available should be given to patients, 
with a discussion of the risks, potential 
complications and expected benefits. The 
patient should also be informed of the 
necessary post operative diet and lifestyle 
changes.  Subsequent  discussions with a 
bariatric surgeon will provide more 
detailed information regarding operative 
issues.

An upper gastrointestinal endoscopy 
is performed before surgery, primarily to 
identify a hiatus hernia, which requires 
repair at the time of bariatric surgery to 

reduce the risk of gastro-oesophageal 
reflux disease. Endoscopy is also required 
to exclude Barrett’s oesophagus. Pre-
operative assessment by the anaesthetist 
may require specific cardiac or respiratory 
tests. 

Surgical options and current trends
In 2014-15, an estimated 22,700 weight 
loss surgical procedures were performed 
in Australia, an increase from 9300 in 
 2005-06 according to a Australian Institute 
of Health and Welfare report.14 More than 
90% were performed in the private sector 
highlighting the lack of government rec-
ognition for access in the public sector. 
Robotic bariatric surgery is proven equiv-
alent but not superior to other types of 
minimally invasive bariatric surgery and 
comes at a higher cost.15 Biliopancreatic 
diversion with duodenal switch is not 
 discussed in this article as the procedure 
is rarely used in Australia.

Sleeve gastrectomy
Sleeve gastrectomy is an operation that is 
usually performed laparoscopically. In 
most patients 70 to 80% of the stomach is 
removed by stapling parallel to the lesser 
curvature in a cephalad direction (Fig-
ure 1a). The pylorus is preserved, which 
reduces the risk and severity of dumping 
syndrome. As well as greatly reducing the 
gastric volume, several metabolic and 
hormonal changes ensue. These include 
reduced levels of ghrelin (the hunger 
 peptide), glucagon, glucagon-like peptide 
1 and leptin.16 Initial weight loss is swift 
and sustained with only minor weight 
gain after several years in most patients.17 

The major complications of sleeve 
 gastrectomy are staple line leak or bleed 
in the immediate postoperative period and 
gastro-oesophageal reflux as a later prob-
lem. Sleeve gastrectomy has become the 
dominant operation type in most western 
countries including Australia and the 
USA.18 The reason for this is that it is more 
reliably effective than gastric band surgery, 
which was previously the most frequently 
performed operation but is now far less 

2. SUGGESTED PATIENT WORK UP BEFORE BARIATRIC SURGERY

History of attempted weight loss 
measures (success and failures)*
• Recommend dietary modifications and 

provide references to Australian Guide 
to Healthy Eating with dietitian/
nutritionist input13 

• Assess the patient’s weekly exercise 
expenditure

• Ask patient to complete a diary of total 
energy expenditure and input (Apps 
such as My Fitness Pal and Calorie 
King can be helpful)

Medical history and comorbidities
• Assess severity and control of 

comorbidities 

• Clinically review and investigate, as 
needed, for the presence of as yet 
undiagnosed endocrine, cardiovascular, 
respiratory (e.g obstructive sleep 
apnoea), gastrointestinal (e.g gastro-
oesophageal reflux disease) and 
musculoskeletal conditions 

Family history
• Enquire about other family members. 

Generational obesity is becoming more 
common, and lifestyle and dietary 
habits are difficult to modify without the 
whole family dynamic being involved

Past surgery
• Most bariatric surgery is laparoscopic 

but extensive past open abdominal 
surgery may preclude a laparoscopic 
approach

Medications and allergies
• Appropriate perioperative management 

is needed in patients taking 
anticoagulants, insulin or oral 
hypoglycaemics 

Nutritional assessment
• Obese patients are often nutritionally 

deplete despite a high-calorie diet.  
This is more common in people who 
are frequently dieting

Investigations 
• Perform baseline blood tests – full 

blood count, iron studies, liver function 
tests, lipid profile and measurement of 
vitamin B12, folate, vitamin D, calcium, 
magnesium and phosphate and uric 
acid levels

• Other investigations are required 
depending on the presence of 
comorbid conditions (e.g. renal 
function tests and glycated 
haemoglobin for type 2 diabetes; ECG 
and chest x-ray as indicated)

Psychosocial and behavioural  
assessment 
• Low threshold for referral of patient to 

a psychologist

• Dietitian evaluation and input

• Patients will be required to cease 
smoking and limit alcohol intake

• Patients will need to avoid pregnancy 
for 12 to 18 months postoperatively

* Successful weight loss measure is generally accepted as >5% of total body weight lost in three months. 
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commonly performed. Sleeve gastrectomy 
has very similar effectiveness to Roux-en-Y 
gastric bypass (RYGB), with both opera-
tions providing more than 70% excess 
weight loss in a randomised trial.17 It is 
however significantly safer than the RYGB 
operation and avoids the long-term com-
plications of the bypass operation.18,19 

Laparoscopic adjustable gastric band
Following the first successful laparoscopic 
placement of an adjustable gastric band in 
1995, uptake rates were high and promising 
initial results were reported (Figure 1b). 
Over time, laparoscopic adjustable gastric 
band (LAGB) procedure has fallen out of 
favour because of problems with obstruc-
tion due to ingested food being stuck at 
the narrow lumen of the band, gastro- 
oesophageal reflux, which can be severe, 
and other complications including band 
slippage, band erosion, port/tubing prob-
lems and long-term failure of weight loss 
(up to 62% of patients in some series).20

Roux-en-Y gastric bypass 
RYGB is the most technically demanding 
and metabolically disruptive of the bari-
atric procedures. This operation results 
in gastric restriction and intestinal mal-
absorption. The pro cedure involves 
restricting the size of the stomach by 
 stapling off 90% of the lower stomach 

creating a small pouch; the bypassed 
stomach remains in situ and is subse-
quently difficult to examine endoscopi-
cally. A Roux alimentary limb of jejunum 
is anastomosed to the gastric pouch, with 
the biliopancreatic juice entering the 
bowel 40 cm or lower at a second anasto-
mosis (Figure 1c). Malabsorption is there-
fore induced by bypassing normal 
absorption of ingested food in the foregut.  
Complications include anastomotic leak, 
internal herniation, bowel obstruction 
and nutritional problems due to the mal-
absorption. Despite the higher morbidity 
and mortality profile of RYGB compared 
with either sleeve gastrectomy or LAGB, 
gastric bypass should be considered in 
some patients, such as those with mark-
edly severe obesity, significant gastro- 
oesophageal reflux  disease, especially with 
Barrett’s disease, and those with severe 
type 2 diabetes.

Follow up after surgery
In the early postoperative phase, patient 
progress is monitored closely with dietitian 
input. Patients progress from a fluid-only 
diet, to puree and soft food, and eventually 
to a relatively normal diet in most over the 
course of two to four weeks. Some patients 
report permanent inability to tolerate some 
foods such as steak or bread, especially in 
those who have undergone LAGB surgery. 

It is important that patients remain well 
hydrated and that protein intake is 60 to 
80 g/day, for which commercially formu-
lated liquid very low-calorie diet meals are 
useful. 

Deficiencies of many micro and macro-
nutrients can occur postsurgery and 
should be monitored for. The most com-
mon deficiencies and those patients most 
at risk are listed in Table 2. A typical set of 
blood tests for a patient undergoing sleeve 
gastrectomy at six months, 12 months and 
annually thereafter includes full blood 
count and measurement of albumin,  
calcium, magnesium, phosphate, folate, 
parathyroid hormone, 25-hydroxy vitamin 
D, iron, transferrin and vitamin B12 
levels.

Novel antiobesity procedures
It is important for GPs to be able to inform 
their patients that novel devices for obesity, 
outlined below, are neither restrictive (in 
the sense of decreasing oral intake) nor 
malabsorptive. Also, they go against the 
bariatric principles of healthy eating 
choices and modifications to diet that are 
at the premise of weight loss management.

Intragastric balloons
Some patients who are unwilling to 
undergo surgery opt to have endoscopic 
placement of an intragastric balloon. 

ENDOCRINOLOGy CLINIC continued 

Figures 1a to c. Types of bariatric surgery. a (left). Laparoscopic sleeve gastrectomy (LSG).  
b (centre). Laparoscopic adjustable gastric banding (LAGB). c (right). Roux-en-Y gastric bypass 
(RYGB). 
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The saline filled silicone balloon within 
the stomach mimics gastric fullness. The 
treatment is temporary (six months) but 
may be repeated at intervals. Initial weight 
loss should occur when used in concert 
with lifestyle changes but weight regain is 
reported to occur in approximately one-
third of patients after balloon removal and 
weight cycling between serial procedures 
is common.21 Complications include pain, 
nausea, halitosis and in the longer term 
gastric erosion or ulceration. The balloon 
may also deflate and migrate, causing 
a  bowel obstruction. Currently peer- 
reviewed and published evidence in the 
literature is inadequate to establish the 
safety and efficacy of this procedure.

Endoscopic sleeve gastroplasty
Endoscopic sleeve gastroplasty (e.g. trans-
oral gastroplasty) uses flexible staplers 
introduced through the mouth and 
oesophagus to create a narrow gastric 
lumen that is intended to replicate a now 
discarded operation, vertical banded 
 gastroplasty. The long-term failure of that 
operation suggests that results will need 
to be monitored for failure of the suture 
line after endoscopic gastroplasty. Intake 

is restricted and satiety following small 
meals occurs. Professional societies such 
as the American Society for Gastrointes-
tinal Endoscopy suggest that endoscopists 
performing these procedures have a system 
in place for enrolment and long-term  
follow up of these patients to monitor 
weight loss and maintenance.

Conclusion
In obese patients who have comorbidities 
such as type 2 diabetes, bariatric surgery 
has been demonstrated to be superior to 
intensive medical therapy in managing 
these diseases.11 Most patients will achieve 
apparent full remission of comorbid dis-
ease, including type 2 diabetes, but the 
disease can recur if weight is regained. 
Bariatric surgical management has been 
shown to reduce all-cause mortality 
(including deaths due to diabetes, cardio-
vascular disease and cancer) in obese 
patients.22-27 It represents a growing area 
of experience for patient care, with good 
evidence to support certain bariatric tech-
niques for sustained weight loss and 
improvements in overall health.  An expe-
rienced team approach, tailoring treatment 
to the individual patient is important. If 

surgery is appropriate, the risks and  
benefits for each patient, including the 
psychological effects of permanent inabil-
ity to eat a normal-sized meal, need to be 
considered and explained. At present sleeve 
gastrectomy has the best risk-to-benefit 
profile. Patients must commit to lifelong 
adherence to dietary modifications and 
vitamin monitoring, as deficiencies are 
common. 

Overall, obesity is a complex disease 
for which specialist weight assessment and 
management clinics are required for opti-
mal care. With the emergence of new 
drugs, devices and surgical procedures, as 
well as ever increasing patient numbers, 
assessment by teams skilled in this area is 
becoming more necessary. Surgery has a 
definitive effective role in management. 
Postsurgery diligent follow up and review 
of patient care is essential to maintain 
weight loss and remission of comorbid 
disease.   MT
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TABLE 2. COMMON NUTRIENT DEFICIENCIES RELATED TO BARIATRIC SURGERY

Nutrient Comment Patients at risk

Iron Absorbed in duodenum and proximal jejunum primarily All patients undergoing RyGB and BPD-DS 

Thiamine B1 Absorbed in duodenum and proximal jejunum primarily All patients undergoing RyGB and BPD-DS

Vitamin C Deficiency rare but aids iron absorption and should be 
supplemented

Vitamin B12 Need intrinsic factor as cofactor for absorption in  
distal ileum
Produced by gastric parietal cells

All patients undergoing SG and RyGB require 
lifelong vitamin B12 supplementation (secondary 
loss of parietal cell mass and intrinsic factor 
production

Calcium Absorbed in duodenum and proximal jejunum aided by 
vitamin D (absorbed in jejunum and ileum)
Calcium absorption is aided by an acidic environment
Annual BMD recommended

All patients undergoing RyGB, BPD-DS and SG

Fat soluble vitamins A, 
D, E and K

Absorbed in distal jejunum and ileum 
Annual check recommended

Patients ungoing BPD-DS

Abbreviations: BMD = bone mineral density; BPD-DS = biliopancreatic diversion with duodenal switch; RyGB = Roux-en-y gastric bypass; SG = sleeve gastrectomy.

ENDOCRINOLOGy CLINIC continued 

60   MedicineToday   ❙   OCTOBER 2017, VOLUME 18, NUMBER 10

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2017.

����������������������������������������������

http://www.medicinetoday.com.au


MedicineToday 2017; 18(10): 54-60

What’s new in weight loss 
management and surgery?

TAMARA C. PREDA BSc(Med), MB BS, FRACS, MMed/Surg; VERONICA A. PREDA BSc(Med), MB BS, MPH, PhD, FRACP; 
REGINALD V. LORD MB BS, MD, FRACS

References
1. Willett K, Jiang R, Lenart E, Spiegelman D, Willett W. Comparison of 

bioelectrical impedance and BMI in predicting obesity-related medical 

conditions. Obesity 2006; 14: 480-490.

2. Wang y, Beydoun MA, Liang L, Caballero B, Kumanyika SK. Will all 

Americans become overweight or obese? Estimating the progression and cost 

of the US obesity epidemic. Obesity 2008; 16: 2323-2330.

3. Stunkard AJ, Sorensen TI, Hanis C, et al. An adoption study of human 

obesity. N Engl J Med 1986; 314: 193-198.

4. World Health Organization (WHO). Obesity and overweight. Geneva: WHO; 

2017. Available online at: http://www.who.int/mediacentre/factsheets/fs311/

en/ (accessed September 2017).

5. Lobstein T, Jackson-Leach R. Planning for the worst: estimates of obesity 

and comorbidities in school-age children in 2025. Pediatr Obes 2016; 11: 

321-325.

6. The GBD 2015 Collaborators. Health effects of overweight and obesity in 

195 countries over 25 years. N Engl J Med 2017; 377: 13-27.

7. Wolin Ky, Carson K, Colditz GA. Obesity and cancer. Oncologist 2010; 15: 

556-565.

8. Rodger DE, Mc FJ, Price E. The management of obesity. Can Med Assoc J 

1950; 63: 265-269.

9. Neoh SL, Sumithran P, Haywood CJ, Houlihan CA, Lee FT, Proietto J. 

Combination phentermine and topiramate for weight maintenance: the first 

Australian experience. Med J Aust 2014; 201: 224-226.

10. Australian Government Department of Health. Obesity Review; 2011. 

Canberra: Department of Health; 2011. Available online at: http://www.health.

gov.au/internet/main/publishing.nsf/Content/Obesity_+Review (accessed 

September 2017).

11. Carlsson LM, Peltonen M, Ahlin S, et al. Bariatric surgery and prevention of 

type 2 diabetes in Swedish obese subjects. N Engl J Med 2012; 367: 695-704.

12. Australian Government National Health and Medical Research Council. 

Clinical practice guidelines for the management of overweight and obesity in 

adults, adolescents and children in Australia. Canberra: Commonwealth of 

Australia; 2013. Available online at: https://www.nhmrc.gov.au/_files_nhmrc/

publications/attachments/n57_obesity_guidelines_140630.pdf (accessed 

September 2017).

13. Australian Government National Health and Medical Research Council. 

Australian guide to healthy eating. Canberra: Commonwealth of Australia, 

2016. Available online at: https://www.eatforhealth.gov.au/guidelines/

australian-guide-healthy-eating (accessed September 2017).

14. Australian Institute of Health and Welfare (AIHW). Weight loss surgery in 

Australia 2014–15: Australian hospital statistics. Cat. no. HSE 186. Canberra: 

AIHW; 2017. Available online at: https://www.aihw.gov.au/getmedia/ 

52999476-6016-456e-8dab-693a329720f7/19104.pdf.aspx?inline=true 

(accessed September 2017).

15. Ayloo S, Roh y, Choudhury N. Laparoscopic, hybrid, and totally robotic 

Roux-en-y gastric bypass. J Robot Surg 2016; 10: 41-47.

16. Farey JE, Preda TC, Fisher OM, et al. Effect of laparoscopic sleeve 

gastrectomy on fasting gastrointestinal, pancreatic, and adipose-derived 

hormones and on non-esterified fatty acids. Obes Surg 2017; 27: 399-407.

17. Peterli R, Borbely y, Kern B, et al. Early results of the Swiss Multicentre 

Bypass or Sleeve Study (SM-BOSS): a prospective randomized trial comparing 

laparoscopic sleeve gastrectomy and Roux-en-y gastric bypass. Ann Surg 

2013; 258: 690-694.

18. Esteban Varela J, Nguyen NT. Laparoscopic sleeve gastrectomy leads the 

U.S. utilization of bariatric surgery at academic medical centers. Surg Obes 

Relat Dis 2015; 11: 987-990.

19. Colquitt JL, Pickett K, Loveman E, Frampton GK. Surgery for weight loss in 

adults. Cochrane Database Syst Rev 2014; (8): CD003641.

20. van Wageningen B, Berends FJ, Van Ramshorst B, Janssen IF. Revision of 

failed laparoscopic adjustable gastric banding to Roux-en-y gastric bypass. 

Obes Surg 2006; 16: 137-141.

21. Dumonceau JM, Francois E, Hittelet A, Mehdi AI, Barea M, Deviere J. Single 

vs repeated treatment with the intragastric balloon: a 5-year weight loss study. 

Obes Surg 2010; 20: 692-697.

22. Singh RP, Gans R, Kashyap SR, et al. Effect of bariatric surgery versus 

intensive medical management on diabetic ophthalmic outcomes. Diabetes 

Care 2015; 38: e32-e33.

23. Mingrone G, Panunzi S, De Gaetano A, et al. Bariatric surgery versus 

conventional medical therapy for type 2 diabetes. N Engl J Med 2012; 366: 

1577-1585.

24. Ikramuddin S, Billington CJ, Lee WJ, et al. Roux-en-y gastric bypass for 

diabetes (the Diabetes Surgery Study): 2-year outcomes of a 5-year, 

randomised, controlled trial. Lancet Diabetes Endocrinol 2015; 3: 413-422.

25. Arterburn DE, Olsen MK, Smith VA, et al. Association between bariatric 

surgery and long-term survival. JAMA 2015; 313: 62-70.

26. Adams TD, Gress RE, Smith SC, et al. Long-term mortality after gastric 

bypass surgery. N Engl J Med 2007; 357: 753-761.

27. Chakravarty PD, McLaughlin E, Whittaker D, et al. Comparison of laparoscopic 

adjustable gastric banding (LAGB) with other bariatric procedures; a systematic 

review of the randomised controlled trials. Surgeon 2012; 10: 172-182.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2017.

����������������������������������������������

http://www.who.int/mediacentre/factsheets/fs311/en/
http://www.who.int/mediacentre/factsheets/fs311/en/
http://www.health.gov.au/internet/main/publishing.nsf/Content/Obesity_+Review
http://www.health.gov.au/internet/main/publishing.nsf/Content/Obesity_+Review
https://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/n57_obesity_guidelines_140630.pdf
https://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/n57_obesity_guidelines_140630.pdf
https://www.eatforhealth.gov.au/guidelines/australian-guide-healthy-eating
https://www.eatforhealth.gov.au/guidelines/australian-guide-healthy-eating
https://www.aihw.gov.au/getmedia/52999476-6016-456e-8dab-693a329720f7/19104.pdf.aspx?inline=true
https://www.aihw.gov.au/getmedia/52999476-6016-456e-8dab-693a329720f7/19104.pdf.aspx?inline=true



