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Changes in the prevalence of diabetes from 2005-2017 
in adults aged 25-39 years in New Zealand

• The incidence of type 2 diabetes in 
younger adults and adolescents in 
New Zealand is increasing; people 
of Māori, Pacific and South-Asian 
ethnicities are particularly at risk

• People with early onset type 2 
diabetes have increased morbidity 
and mortality compared to those 
with a later onset or to those of 
similar age with type 1 diabetes



T2DM in children, adolescents and young adults 

• The incidence of type 2 diabetes in young adults and adolescents in New Zealand is increasing 

• Māori, Pacific and South-Asian ethnicities are particularly at risk

• Early presentation - associated with an aggressive phenotype

• higher morbidity and mortality than T1DM diagnosed at any age group, or T2DM diagnosed in 
older age groups

1. Test HbA1c levels in patients at high risk, regardless of their age (screening guide)

2. Treatments need to be more assertive, e.g. pharmacological treatment escalated sooner

3. Preventing, or delaying, onset of type 2 diabetes - to reduce the burden of diabetes complications

4. A high degree of patient engagement is crucial





Co-morbidities and complications

• Increased morbidity and 
mortality (premature 
death), several (>100) 
significant associated 
co-morbidities 
(including several 
cancers)

• Significant impact on 
quality of life and 
wellbeing 



Relative Risk for Death From Cardiovascular Disease, Cancer, 
and All Other Causes
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Calle EE, et al. N Engl J Med. 1999;341:1097-1105.

The reference category consisted of participants with BMIs of 23.5-24.9 kg/m2.



Obesity as a disease (clinicians approach)

• Inheritability 
• Genetics (40-70% inherited)
• Epigenetics 

• Pathophysiology: 
• Dysregulation of gut-brain axis that controls food intake
• Obesity – mechanical and metabolic effects

• Chronic and relapsing
• Why? - mechanisms behind the ‘vicious cycle’ & set-weight concept
• Need for long-term management and prevention of weight cycling

• Environmental factors
• Obesogenic environments 



Obesity complications

• Mechanical

• Metabolic

• Cancer

• Psychological & QOL

• Functional 

• Mortality 





Edmonton Staging System Can Predict Mortality Better than BMI

Padwal R, Sharma AM  et al. CMAJ 2011

Padwal R et al. CMAJ. 2011



Bariatric assessment

• Structured

• Pre-clinic ‘patient 
assessment tools’

• Comprehensive clinic 
assessment

• Investigations

• Agreed management plan



• The obesity 
consultation

• Use of patient 
self-assessment 
tools

• Assessment 
process (1)

1st visit

• Obesity timeline (age of onset, changes in childhood 
and adolescence, triggers for weight gain and weight 
loss attempts, what worked and what didn’t (show my 
timeline – insert picture)



Kamal in 2016

• 29yo male presented to ACH with vomiting, central abdominal 
cramps, dehydration, constipation, decreased appetite and 
headaches. 

• 1 month history of polyuria and polydipsia. 

• 3 week history of vomiting every day, unable to keep food/fluids 
down-saw GP 5 days prior and received anti-emetics. 

• Reports weight gain after high school. 

• Dx with depression and subsequent 40-50kg weight gain over 3 
months. Started on fluoxetine



Investigations and progress:
Investigations:

• ECG: sinus tachycardia

• Haematology: Hb 183, platelets 262, WBC 10.28, HbA1c 118

• Biochemistry: Na+ 130, K+ 2.9, Glucose 24.3, urea 3.9, Cr 159, bilirubin 9, GGT 43, ALP 148, lipase 114. 
Serum B-hydroxybutyrate >8. pH 7.21, bicarb 12, lactate 1.4.

• Urinalysis: Glucose 2+, ketones 4+, protein 2+, nitrate negative, Leu negative.

• Impression: DKA with acidosis , also severe dehydration, AKI and ongoing hypokalaemia 
secondary to vomiting and insulin.  

• Dramatic improvement with GIK infusion and IVF and BSL stabilised. Transitioned to insulin injections 
with diabetes nurse input and education around self-administration. BSL stabilised.

•

• Final regime 50units mane, 20units midi, 50units nocte. Educated around hypoglycaemia and 
management.



Kamal in 2016

• diagnosed diabetes (May 2016), HbA1c 44 mmol/mol on 19.07.2016; 
probable type 2 diabetes
• Admission serum hydroxybutyrate >8 on 15.05.2016 with glucose 24.3
• GAD antibody IA2 antibody negative
• 30 kg weight loss in the month preceding Hospital admission with osmotic symptoms
• C- peptide 1950pmol/L (ref 970-1470) indicating type 2 diabetes

• Obesity – current 140.6 kg, height 1.77 metres

• Pre-diabetes with HbA1c of 44 on 31.07.2015

• Depression – diagnosed 2012, currently controlled on fluoxetine

• peak weight of 170 kg prior to his illness



Kamal 2016

Current Medications

• Fluoxetine 20 mg once daily

• Omeprazole 40 mg nocte - for probable reflux dyspepsia 

• Metformin 500 mg bd – advised to increase to 1 gram bd

• PenMix 30, 45 units bd – advised to reduce to 20 units bd and subsequently to trial stopping if 
blood glucose levels under 10 and to start glipizide 10 mg bd

History & examination:

• mother is overweight as is her sister and his brother with truncal obesity, no family history of 
diabetes 

• snoring at night and has some daytime somnolence (possible OSA)

• acanthosis nigricans affecting his posterior neck

• blood pressure was normal at 105/60 mmHg.  



Kamal 2016

• Phone review: 19.9.2016 – on no insulin, just metformin 1g bd and 
glipizide 10mg bd, has been getting hypoglycaemia around 11pm. 

• Advised to stop glipizide in the evening.  Pre-breakfast around 5.5, 
but 2 hours after breakfast is around 7-9. 

• HbA1c 33, indicating return to normal glucose control.  May stop 
glipizide altogether.



Kamal 2017

• experiences quite significant hunger sensations and cravings, mostly 
first thing in the morning after getting up as well as at night-time 

• snoring significantly and daytime sleepiness 

• HbA1c is 36mmol/mol

• His lipid profile shows an excellent LDL with an increased triglyceride 
to HDL ratio, a sign of his metabolic syndrome 

• This will improve with a further reduction of carbohydrate intake. 
Consider fibrate in the future  



Kamal 2017
• 05 2017:  started on a low dose of Duromine. He had negative cardiac investigations.  

We normally start with a very low dose and titrate it up in a stepwise fashion.  

• 12 2017:  He commenced Duromine after our last review.  He was tolerating 
alternate day dosing well, however when he increased the dose to 15mg per day he 
noticed sleeping problems, tachycardia and headaches. He also noted a dry mouth 
and sometimes unspecific body shaking that reminded him of hypoglycaemia.

• Continued low dose Duromine 7.5 mg and added Topiramate 25mg (he signed the 
appropriate consent forms)

• 04 2018:  tolerating the Topiramate and Metformin well.  He had a recent stress 
event, which caused worsening of his underlying depression / anxiety.  

• discussed appropriateness of Topiramate, concerned about his mood changes, phase 
out Topiramate



Progress: - 05 2019 referred for bariatric surgery

“He was invited to attend the bariatric information seminar on 31 July 2019 
and 25 September 2019.  Unfortunately he did not attend these two 
appointments.  

Bariatric surgery requires a high level of commitment and motivation by the 
patient to make significant and consistent lifestyle changes.  Non-attendance 
at hospital appointment is an indication of poor commitment.  

We are therefore discharging Shamal from the bariatric programme back to 
your care.  If Shamal would like to reconsider bariatric surgery in the future 
we would require a re-referral.”



Progress : 11 2019

Medications

• Metformin 500mg bd

• Orlistat 120mg bd

• Topiramate (reduced)

• Escitalopram 10mg 

• Pravastatin 20mg

Results

• Testosterone 6.7, oestradiol 140, LH 
4.3, FSH 3.1

• HbA1c 37mmol/mol, LDL 2.3, HDL 
0.77, eGFR 72, TSH 2.7, ACR<1

Comment:

• borderline testosterone value of 6.7, 
an effect of his obesity, not 
recommended treatment at present  

• Topiramate phased out

• Referred to psychology



Questions:

•Possible treatment options?

• Treatment for depression

• Treatment for obesity
• Medications 
• Procedures, surgery



Sophia, 36
• Diagnoses

• Type 2 diabetes diagnosed August 
2015 in the setting of acute renal 
failure
• Strong family history for type 2 diabetes

• Renal impairment secondary to post 
streptococcal glomerulonephritis

• Obesity Edmonton Obesity Stage 3, 
weight reduced recently
• Currently enrolled in the bariatric 

programme and preparing for surgery

• Mild left ventricular hypertrophy

• Hypertension on treatment

• Possible NAFLD (echogenic liver on 
ultrasound)

• Medications

• Metformin 1 g bd

• Cilazapril plus 5/12.5 mg od 

• Allopurinol 100 mg od (new 
medication)

• Cholecalciferol 1.25 mg 
monthly

• Duromine 15 mg od (new 
medication)



Sophia 36

• She struggles from significant hunger and cravings. 

• blood pressure 125/80 and HbA1c is 52 mmol/mol

• renal function relatively stable with an eGFR of 55 – 57 

• uric acid has been rising to 0.73 & recent episode of gout, treated with 
prednisone. I commenced low dose of allopurinol. 

• 15 mg of duromine to help with hunger and cravings and to prevent weight regain 
before the surgery. 

• This medication should be stopped once she proceeds to surgery. She needs to 
continue with her vitamin D as she initially was significantly vitamin D deficient. 

• She also shall continue with the same dose of metformin until surgery. She might 
be able to come off metformin post-operatively. 



Sophia, 36 

• gastric bypass surgery 04/06/2019, follow-up Bariatric Services (Single 
anastomosis gastric bypass)

• Bulky Omentum and a large floppy stomach and a large liver.

• Type 2 diabetes improved and medication discontinued (HbA1c 37mmol/mol)

• Hypertension improved and medication reduced

• Recent fall with trauma to chest wall and rib fracture

• Hyperparathyroidism due to Vitamin D deficiency or CKD – (PTH of 11.1, 
borderline corrected calcium of 2.56)

• Iron deficiency, on treatment

• Liver function improved



Sophia 36

• Medications

• Metformin 1g bd (reduced 
dose)

• Centrum Multi-Vitamin Strong 
two tablets daily.

• Cholecalciferol 1.25 mg every 
second week.

• Ferrous sulphate 325 mg od.

• Omeprazole 40 mg od.

• Topiramate 25 mg nocte.

• Paracetamol and tramadol prn.

• Ondansetron prn.

Recommendation

1. Start vitamins, 25OH D3, iron, and reduce

dose of metformin

2. recheck BP (note renal impairment)

3. Start topiramate 25 mg for migrainous

headaches prohylaxis and help with

significant nocturnal cravings



Sophia 36
• The first couple of weeks were great; however, over the last few weeks she has 

been struggling with general tiredness, fatigue, malaise, weak legs and significant 
nocturnal hunger and cravings. 

• She also complains about frequent right-sided migrainous headaches.

• her weight has reduced from 170 to 152 kg over two months but now reaching a 
plateu

• She missed a number of appointments with the bariatric team; hence, I added 
her standard post-bariatric supplement regimen. 

•

• To help her with migraines and nocturnal cravings, I started topiramate as 
detailed above. There are no contraindication (no glaucoma, no risk of 
pregnancy), and I explained possible side effects of this medication. 

• She has been advised about contraceptive measures

• Her diabetes now well controlled, reduced her metformin to 500 mg twice daily, 
and subsequently stop metformin completely



The utility of weight loss medications after bariatric surgery for 
weight regain or inadequate weight loss: A multi-center study

October 2016, Surgery for Obesity and Related Diseases 13(3

• Topiramate was the only medication that demonstrated a statistically 
significant response for weight loss with patients being twice as likely to 
lose at least 10% of their weight when placed on this medication (odds 
ratio = 1.9; P = .018). 

• Regardless of the postoperative body mass index, patients who underwent 
RYGB were significantly more likely to lose≥5% of their total weight with 
the aid of weight loss medications. 

• Conclusions: Weight loss pharmacotherapy serves as a useful adjunct to 
bariatric surgery in patients with inadequate weight loss or weight regain.



Diabetes medications

ADA, American Diabetes Association; CV, cardiovascular; EASD, European Association for the Study of Diabetes. 

Adapted from: Inzucchi SE, et al. Diabetes Care 2012;35:1364–79.
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Dapagliflozin plus metformin IR: 

Significant HbA1c reduction sustained out to 
102 weeks1,2

(compared with placebo, in patients taking metformin IR)

1. Bailey CJ, et al. BMC Medicine 2013;11:43:1-10.

2. Bailey CJ, et al. Lancet 2010;375:2223−2233. 

Adapted from Bailey CJ, et al.1,2

Dapagliflozin 10mg + metformin IR; baseline HbA1c 7.9%

Placebo + metformin IR; baseline HbA1c 8.1%

NZ 437,813.022.  DA 1606GF  June 2016

(8.8mmol/mol)

(3.2mmol/mol)
(0.21mmol/mol)

(8.5mmol/mol)

(65mmol/mol)

(62.8mmol/mol)



Changes from Baseline in Body Weight 
in Phase 3 Dapagliflozin Studies

Placebo        Dapa 2.5mg       Dapa 5mg       Dapa 10mg

Wilding JPH, et al. Abstract 78-OR. ADA 2010; Strojek K, et al. Abstract 870. EASD 2010; 
Ferrannini E, et al. Diabetes Care. 2010;33(10):2217-2224; Bailey CJ, et al. Lancet. 2010;375(9733):2223-2233.  







Monotherapy

adjunct to diet and exercise in patients with T2DM

Add-on combination therapy

In combination with MET, when MET alone with diet and exercise does not

provide adequate glycaemic control

In combination with a SU, when a SU alone with diet and exercise does not

provide adequate glycaemic control

In combination with insulin (alone or with one or both of MET or a SU) when

the existing therapy, along with diet and exercise, does not provide adequate

glycaemic control

1. FORXIGA® (dapagliflozin  propanediol monohydrate) data sheet avail able at 

http://www.medsafe.govt.nz/profs/datasheet/f/forxigatab.pdf













Incretin 
Therapies



GLP-1 effects in humans - the natural role of incretins

Adapted from 1Nauck MA, et al. Diabetologia 1993;36:741–744; 2Larsson H, et al. Acta Physiol Scand 1997;160:413–422; 3Nauck MA, et al.
Diabetologia 1996;39:1546–1553; 4Flint A, et al. J Clin Invest 1998;101:515–520; 5Zander et al. Lancet 2002;359:824–830.

GLP-1 secreted upon the 

ingestion of food

1.-cell:
Enhances glucose-dependent 

insulin secretion in the pancreas1

3.Liver:
reduces hepatic glucose 

output2

2.α-cell:
Suppresses postprandial

glucagon secretion1

4.Stomach:
slows the rate of gastric 

emptying3

5.Brain:
Promotes satiety and 

reduces appetite4,5



Mean (SE); *P  0.05
Data from Nauck MA, et al. J Clin Endocrinol Metab 1986;63:492–498. Plasma glucose values converted to mmol/L from mg/dL using conversion factor of 
0.0555; C-peptide values converted to nmol/L from ng/mL using conversion factor 0.333.

Plasma glucose (mmol/L)

Time (min)

The incretin effect 
β-cell response to oral vs IV glucose

C-peptide (nmol/L)

Oral glucose (50 g)

Isoglycaemic intravenous (IV) glucose

12

2

0

Crossover of healthy subjects (N = 6)

0 60 120 180

4

6

8

10

P
la

sm
a 

gl
u

co
se

 (
m

m
o

l/
L)

0 60 120 180

0.0

0.5

1.0

1.5

2.0

*

*

*

*

*
*

*

Incretin Effect

C
-p

e
p

ti
d

e
 (

n
m

o
l/

L)

Time (min) Time (min)



The incretin effect is reduced in patients with type 2 diabetes
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