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Summary
1. Treatment aims – DM2 
2. New guidelines - EASD and ADA 

3. SGLT2 inhibitors
• Mechanism of action
• Evidence / data 
• Save prescribing 
• Clinical case 
• Questions 

4. GLP1 agonists
• Mechanism of action
• Save prescribing 
• Evidence / data
• Clinical cases
• Questions 













Other on-going activities:

• NZSSD Diabetes Management Guidelines – just published

• PWC report ‘The cost of diabetes’ – early intervention (full economic 
evaluation – to be launched 16.02.2021

• New Pharmac funding – a new equity based funding decision 
(Empagliflozin and Dulaglutide) 













































SGLT2 inhibitors complications & cautions

• UTI and thrush (what to do to reduce it happen)
• Risk of urosepsis and and pyelonephritis
• Data from the UK paper
• Hipprex – in NZ
• Treatment advice (1x Rx than stop)

• Necrotizing fasciitis of the perineum (Fournier’s gangrene) – rare but serious
• Better control – less glycosuria 
• Hygiene advice 

• Declining renal function
• Monitoring of eGFR
• Avoid volume depletion (osmotic diuresis) – dehydration, hypotension
• Especially if other volume loss (diarrhea, vomiting, bowel clearance)

• Euglycaemic DKA 
• avoid in DM1
• Education about symptoms (patient, GP and hospital staff)
• Often not recognized due to normal blood glucose – delayed/ missed Rx

• Amputations (toes) – only with canagliflozin

• Hypoglycemia – reduction of other medication





TF, 63 female
• 1. Type 2 diabetes, diagnosed 1995, on insulin since 2005

• - Background diabetic retinopathy /nonproliferative diabetic retinopathy
• - Mild peripheral neuropathy with dysaesthesia and paraesthesia 
• - Normal renal function with microalbuminuria

• 2. Emotional problems 

• 3.  Non alcoholic fatty liver disease secondary to metabolic syndrome 
• Liver biopsy 2015: F2 fibrosis; fatty liver disease 
• Fibroscan May 2019 hepatitis stiffness 10.8 kPa consistent with severe fibrosis (F3)

• Medications
• 1. Lantus 68 units am

• 2. Apidra 16 units with breakfast, lunch and dinner

• 3. Galvumet 50/1000 mg bd

• 4. Atorvastatin 40 mg nocte

• 5. Paroxetine 20 mg od

• 6. Quinapril 5 mg od

• 7. Aspirin 100 mg od

• 8. Bezafibrate 400 mg



Results (18/06/2020)

• HbA1c 80 mmol/mol, ALT 50, other LFT normal, LDL 0.7, eGFR 87, ACR 6.0

• Estimated CV risk

Recommendations

1. Add additional metformin to increase to previously tolerated dose of 3 g per day

2. Add dapagliflozin 10 mg od (self-funded)

3. Change paroxetine to escitalopram

• She is already on a significant amount of insulin (> 110 units per day), hence I am not 
keen to increase the insulin further 

• She tolerated 3 g of metformin in the past, hence, I added additional metformin to her 
galvumet.  

• They are also happy to self-fund dapagliflozin which should help her with better diabetes 
control, weight management, will be cardiovascular protective and have a beneficial 
effect on her microalbuminuria.
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Incretin Therapies:  Effects Beyond Glycemic Control 

Mudaliar S, Henry RR Eur J Intern Med. 2009 Jul; 20 Suppl 2: p 319-28 (Review)

The incretin hormones

1. glucagon-like peptide-1 (GLP-1)  

2. glucose-dependent insulinotropic polypeptide (GIP)

• peptide hormones produced by the gastrointestinal tract (L cells in 
the ileum and colon) in response to nutrient entry

• play a major role in glucose homeostasis 
1. stimulate insulin secretion 
2. suppress glucagon secretion
3. inhibit gastric emptying 
4. reduce appetite and food intake 



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.
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The incretin effect is reduced in patients with type 2 diabetes
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Different GLP1 agonists

Available in NZ (none funded)

• Exenatide bd

• Exenatide LAR (1x week)

• Liraglutide 3mg (for weight 
management)

• Dulaglutide s/c

• International

• Exenatide bd

• Exenatide LAR (1x week)

• Liraglutide 1.8 mg 

• Liraglutide 3mg (for weight 
management)

• Semaglutide s/c and oral

• Lixisenatide s/c

• Dulaglutide s/c



Open-label extension study – combined 82-week 
completers data. Exenatide sustained HbA1c reductions

82-wk completers; Mean (SE)

Adapted from Blonde L, et al. Poster presented at the American Diabetes Association Meeting 2005 (Abstract 477P)
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Change in body weight over time, ITT population

Exenatide (N = 275)

Insulin Glargine (N = 260)

ITT population: exenatide (N = 275) insulin glargine (N = 260), Mean ± SD shown; * P < 0.0001, exenatide versus insulin 
glargine at same time point
Heine R, et al. Ann Intern Med 2005;143:559–569.
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Exenatide Reduced Postprandial Glucose Excursions
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Exenatide 5 µg 
Placebo and 10 µg BD

(N = 483) (N = 963)

Nausea 18% 44%

Vomiting 4% 13%

Diarrhoea 6% 13%

Feeling jittery 4% 9%

Dizziness 6% 9%

Headache 6% 9%

Dyspepsia 3% 6%

Overall incidence 5% and incidence of Exenatide > placebo
BYETTA® (exenatide) US Prescribing Information, February 2007, data on file.

GLP1 agonists – common side effects













Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes

• 9340 patient type 2 diabetes and high cardiovascular risk to receive liraglutide or 
placebo.

• The primary composite outcome - first occurrence of death from cardiovascular causes, 
nonfatal myocardial infarction, or nonfatal stroke. 

RESULTS

• The median follow-up was 3.8 years. 

• The primary outcome occurred in significantly fewer patients in the liraglutide group 
(608 of 4668 patients [13.0%]) than in the placebo group (694 of 4672 [14.9%]) (hazard 
ratio, 0.87; 95% CI, 0.78 to 0.97; P<0.001 for noninferiority; P=0.01 for superiority)

• Fewer patients died from cardiovascular causes in the liraglutide group (219 patients 
[4.7%]) than in the placebo group (278 [6.0%]) (hazard ratio, 0.78; 95% CI, 0.66 to 0.93; 
P=0.007)

• The rate of death from any cause was lower in the liraglutide group (381 patients [8.2%]) 
than in the placebo group (447 [9.6%]) (hazard ratio, 0.85; 95% CI, 0.74 to 0.97; P=0.02)

• The most common adverse events leading to the discontinuation of liraglutide were 
gastrointestinal events. 





Saxenda (Liraglutide 3mg s/c od)

• SCALE trial programme
• Phase 3 SCALE
• Scale obesity and pre-diabetes
• SCALE OSA trial
• SCALE Diabetes
• SCALE Insulin

Licenced with MedSafe in 2020 for 
treatment of obesity (not DM)

• Liraglutide is a glucagon like peptide‐1 (GLP‐1) 
receptor agonist, marketed as Saxenda® and 
Victoza®

• Victoza® is a 1.8 mg daily subcutaneous injection of 
liraglutide that was approved by the FDA in 2010 
for management of type 2 diabetes



first major phase III trial to study (Lancet 2009) 

• compared four different doses of liraglutide (1.2 mg, 1.8 mg, 2.4 mg, and 
3.0 mg once daily) with placebo and open‐label orlistat (120 mg tds)

• The primary endpoint was change in body weight among the 
intention‐to‐treat (ITT) population at the end of 20 weeks

• The estimated mean weight loss in the ITT population was significantly 
greater with all doses of liraglutide as compared with placebo (4.8 kg, 
5.5 kg, 6.3 kg, and 7.2 kg for liraglutide 1.2 mg, 1.8 mg, 2.8 mg, and 
3.0 mg, respectively vs. 2.8 kg for placebo; p < 0.01 for all doses)

• Psychiatric disorders were slightly more frequent and mean pulse rate was 
slightly increased with liraglutide treatment as compared to placebo and orlistat. 





Dulaglutide and cardiovascular outcomes in type 2 diabetes 
(REWIND): a double-blind, randomised placebo-controlled trial

• primary outcome was the first occurrence of the composite endpoint of non-fatal myocardial 
infarction, non-fatal stroke, or death from cardiovascular causes (including unknown causes), 
which was assessed in the intention-to-treat population. 

• 9901 participants (mean age 66·2 years [SD 6·5], median HbA 1c 7·2% [IQR 6·6–8·1] 

• During a median follow-up of 5·4 years (IQR 5·1–5·9), the primary composite outcome occurred 
in 594 (12·0%) participants in the dulaglutide group and in 663 (13·4%) participants in the placebo 
group (hazard ratio [HR] 0·88, 95% CI 0·79–0·99; p=0·026)

• All-cause mortality did not differ between groups (HR 95% CI 0·80–1·01; p=0·067)

• 2347 (47·4%) participants assigned to dulaglutide reported a gastrointestinal adverse event 
during follow-up compared with 1687 (34·1%) participants assigned to placebo (p<0·0001)







HOW TO USE IT?

1. As monotherapy OR in combination with other glucose-lowering medicinal products including 
insulin

2. To reduce the risk of major adverse cardiovascular events in adults with type 2 diabetes mellitus 
who have: 
• established cardiovascular disease or 
• multiple cardiovascular risk factors 

• INCLUSIONS
• No dose adjustment is required for mild, moderate and severe renal impairment (eGFR> 15ml/min)
• No dose adjustment is required based on age (not for <18 years)
• No dose adjustment is required based on hepatic impairment. 

• CONTRAINDICATIONS
• Significant gastrointestinal disease (do not use in patients with gastroparesis)
• Not for patents at risk of pancreatitis (previous pancreatitis, alcohol, high TG)
• Not in pregnancy and lactation
• Type 1 diabetes and DKA



Hypoglycaemia risk 
• Increased when used with insulin or SU

Tachycardia /AF
• HR 2-4bpm increased
• AF (low risk 1.9%)







The ideal patient 

• Has established CV disease or CV risk factors (REWIND)

• Has established renal disease (slows progression and reduces MAU)

• Is established on MF (minimal difference compared to MF alone)

• Ideally is also already on other oral DM medications (SU, Pio, SGLT2)

• Greatest benefit if already on prandial insulin (see data sheet)

• Has higher BMI (>30kg/m2)

• Lives in Oceania (i.e. NZ) - REWIND

• REMEMBER TO STOP VILDAGLIPTIN !!






