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Treatment 
options in the 
management 

of Type 2 
diabetes

Sulphonylureas
Meglitinides

-increase insulin  

GLP1-RA
DPP4-I

-increase insulin
-reduce Glucagon

Metformin
- reduce gluconeogenesis

Metformin
TZD

- increase glucose uptake

SGLT-2 inhibitors

Absorption
Reduce glucose 

uptake 

Metformin
Acarbose

-reduce glucose absorption

GLP-1 RA 
– reduce gastric emptying



James

• Central obesity and hypertensive
• BMI 29
• BP 150/85

Examination

• HbA1c 54mmol/mol
• Cholesterol 6.8mmol/l
• eGFR 65
• ACR 3.5

Biochemistry

• Ex Smoker 10/day

Risks

58 year old
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Geoff

• Stenting RCA

Acute MI

• BMI 29
• BP 150/85

Examination

• BG 18mmol/l
• HbA1c 74mmol/mol
• Cholesterol 5.8mmol/l

Biochemistry

• Smoker 20/day
• Father died MI aged 56yrs

Risks

48 year old



Edith

• BMI 29
• BP 150/85

Examination

• HbA1c 56mmol/mol
• Cholesterol 4.7mmol
• eGFR 60
• ACR 30

Biochemistry

Risks

58 year old
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Developments 
since NG28 
2015

• Cardiovascular safety data / Seeing diabetes 
as a “cardio/metabolic/renal condition”

• SGLT-2i
• Better understanding of SGLT-2i
• Oral GLP1-RA



Cardio-
Metabolic –
Renal 
Disease



Factors 
contributing to 
cardiovascular 

risk in Type 2 
Diabetes 
Mellitus

Adapted from Libby P and Plutzky J Circulation 2002; 106:2760-2763



ADA/EASD 
Consensus 

report





SGLT2 
inhibitors 

MACE results

Results from separate clinical trials may not be directly comparable due to differences in study design & 
methodology.

MACE, major adverse cardiovascular events (composite of: death from cardiovascular causes, nonfatal myocardial infarction, or nonfatal stroke)

1. Zinman B, et al. NEJM 2015; 373: 2117–81.
2. Neal B, et al. NEJM 2017; 377: 644–57.
3. Wiviott SD, et al. N Engl J Med 2018; 380: 347–57.

SD Wiviott et al. N Engl J Med 2018. DOI: 10.1056/NEJMoa1812389



CV death  



Primary 
outcome:

3-point MACE



Hospitalisation 
for heart 
failure



EMPA-REG 
OUTCOME®: 

Summary

Empagliflozin reduced hospitalisation 
for heart failure by 35% 

Empagliflozin reduced CV death by 
38%

Empagliflozin improved survival by 
reducing all-cause mortality by 32%
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Haemo-
dynamic

Improved 
cardiac 

function

Metabolic



Several actions 
contribute to 

the 
cardiovascular 

actions of 
SGLT2i 

Hormonal

Haemo-
dynamic

Improved 
cardiac 

function

Metabolic

Renin- Angiotensin system
Glucagon
 -this has positive inotropic 

and chronotropic actions
 Ketones ‘super fuel’



Several actions 
contribute to 

the 
cardiovascular 

actions of 
SGLT2i 

Hormonal

Haemo-
dynamic

Improved 
cardiac 

function

Metabolic

Reduction in uric acid
Reduced glycaemia
- Reducing vascular dysfunction

Increased ketone 
production



Several actions 
contribute to 

the 
cardiovascular 

actions of 
SGLT2i 

Hormonal

Haemo-
dynamic

Improved 
cardiac 

function

Metabolic
Diuretic effect
Reduction in 
Blood Pressure



EMPA-REG 
OUTCOME 

Microvascular 
Outcomes:

Renal 
Protection



SGLT2 inhibitors 
for the 

prevention of 
kidney failure in 

patients with 
type 2 diabetes: 

a systematic 
review and 

meta-analysis

“SGLT2 inhibitors reduced the risk of dialysis, transplantation, or 
death due to kidney disease in individuals with type 2 diabetes 
and provided protection against acute kidney injury. 

These data provide substantive evidence supporting the use of 
SGLT2 inhibitors to prevent major kidney outcomes in people with 
type 2 diabetes “

The Lancet Diabetes and EndocrinologyVOLUME 7, ISSUE 11, P845-854, NOVEMBER 01, 2019 Brendon L Neuen, 
MBBS (Hons) Tamara Young, MBBS Prof Hiddo J L Heerspink, Prof Bruce Neal, PhD Prof Vlado Perkovic  Laurent 
Billot, MSc et al.





Factors to take 
into account 

when choosing , 
reviewing and 

changing 
therapies

Rescue Therapy

Diet and Lifestyle

Choosing the Treatment

Reviewing and changing Treatment



Rescue Therapy

Diet and Lifestyle

For symptomatic hyperglycaemia , consider insulin or a 
sulfonylurea and review when the blood glucose control has 

been achieved

At each point reinforce advice about diet and lifestyle



Choosing 
Treatments

Choosing Treatments

Base the choice of medicine on:-

 The person’s individual clinical circumstances, for example 
comorbidities, contraindications, weight and risks from 
polypharmacy

 The person’s individual preferences and needs

 The effectiveness of the drug treatments in terms of metabolic 
response and cardiovascular and renal protection

 Safety and tolerability of the drug treatment ( BNF / SPC)

 Monitoring requirements

 The licensed indications or combinations available

 Cost ( if 2 drugs in the same class are appropriate , choose the 
option with the lowest acquisition cost)



Choosing First 
Line Therapy



Choosing the First line Therapy

Assess HbA1c , cardiovascular risk and kidney function
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Not at high CVD risk
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established atherosclerotic 
CVD

High risk of CVD

QRISK 2 of 10% or higher
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When is a risk calculator  not needed ?

Risk assessment with a calculator is not required in 
patients who are at high risk of cardiovascular disease.:-

• established cardiovascular disease,
• chronic kidney disease (eGFR <60 mL/minute/1.73 m2), 

albuminuria, 
• familial hypercholesterolaemia,
• over 40 years of age with diabetes mellitus. 

• Patients under 40 years of age with diabetes mellitus 
are also considered to be at high risk if they have had 
type 1 diabetes mellitus for more than 10 years, type 2 
diabetes mellitus for more than 20 years, present with 
target organ damage (such as proteinuria, albuminuria, 
retinopathy, or neuropathy), or have other significantly 
elevated cardiovascular risk factors. 

The risk of cardiovascular disease also increases with age; 
patients aged 85 years and over are at particularly high 
risk, especially if they are smokers or have hypertension
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Choosing the First line Therapy

Assess HbA1c , cardiovascular risk and kidney function

Not at high CVD risk
Chronic heart failure or 

established atherosclerotic 
CVD

High risk of CVD

QRISK 2 of 10% or higher

METFORMIN
Or if GI disturbance

METFORMIN MR

As soon as Metformin tolerability 
confirmed , consider SGLT2i with 

proven cardiovascular benefit



Choosing the First line Therapy

Assess HbA1c , cardiovascular risk and kidney function

Not at high CVD risk
Chronic heart failure or 

established atherosclerotic 
CVD

High risk of CVD

QRISK 2 of 10% or higher

METFORMIN
Or if GI disturbance

METFORMIN MR

As soon as Metformin tolerability 
confirmed , consider SGLT2i with 

proven cardiovascular benefit

If Metformin 
contraindicated or not 

tolerated consider
SGLT2i



Before starting 
an SGLT2 
inhibitor

Check whether the person may be at increased risk of 
diabetic ketoacidosis (DKA), for example if: 

• they have had a previous episode of DKA 
• they are unwell with intercurrent illness 
• they are following a very low carbohydrate or ketogenic diet. 

Address modifiable risks for DKA before starting an SGLT2 
inhibitor. For example, 

• for people who are following a very low carbohydrate or ketogenic diet, 
delay treatment until they have changed their diet. 

Advise the need to minimise their risk of DKA by not starting 
a very low carbohydrate or ketogenic diet without discussing 
it with their healthcare professional, because they would 
first need to suspend SGLT2 inhibitor treatment. 
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Choosing the First line Therapy with CVD or Heart 
Failure

Assess HbA1c , cardiovascular risk and kidney function

Not at high CVD risk
Chronic heart failure or 

established atherosclerotic 
CVD

High risk of CVD

QRISK 2 of 10% or higher



Choosing the First line Therapy with CVD or Heart 
Failure

Assess HbA1c , cardiovascular risk and kidney function

Not at high CVD risk
Chronic heart failure or 

established atherosclerotic 
CVD

High risk of CVD

QRISK 2 of 10% or higher

Established atherosclerotic CVD includes:-
Coronary heart disease

Acute coronary syndrome
Previous myocardial infarction

Stable angina
Prior revascularisation

Cerebral vascular disease ( ischaemic stroke and 
TIA)

Peripheral vascular disease
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Established atherosclerotic CVD 
includes:-

Coronary heart disease
Acute coronary syndrome

Previous myocardial infarction
Stable angina

Prior revascularisation
Cerebral vascular disease                    

( ischaemic stroke and TIA)
Peripheral vascular disease
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Choosing the First line Therapy

Assess HbA1c , cardiovascular risk and kidney function

Not at high CVD risk
Chronic heart failure or 

established atherosclerotic 
CVD

High risk of CVD

QRISK 2 of 10% or higher

METFORMIN
Or if GI disturbance

METFORMIN MR

If Metformin contraindicated 
or not tolerated , consider :

DPP4-inhibitor
Pioglitazone
Sulfonylurea

In some people
SGLT2i
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Chronic kidney 
disease and 

Type 2 
Diabetes

Offer an angiotensin receptor blocker (ARB) or 
an angiotensin-converting enzyme (ACE) 
inhibitor (titrated to the highest licensed dose 
that the person can tolerate) if albumin-to 
creatinine ratio (ACR) is 3 mg/mmol or more, as 
recommended in the NICE guideline on chronic 
kidney disease. 

If taking an ARB or an ACE inhibitor or unable to 
take either ,offer an SGLT2 inhibitor  if: 

• ACR is over 30 mg/mmol and 
• they meet the criteria in the marketing authorisation 

(including relevant estimated glomerular filtration rate [eGFR] 
thresholds). 





Reviewing and 
changing 

treatments

Reviewing and changing Treatments

At each point , think about and discuss the following with the person:-

 Stopping the medicines that are not tolerated

 Stopping the medicines that have had no impact on glycaemic 
control or weight , unless there is an additional clinical benefit , 
such as cardiovascular or renal protection , from continued 
treatment

 How to optimise their current treatment regimen before thinking 
about changing treatments , taking into account factors such as :
 Adverse effects
 Adherence to existing medicines
 The need to revisit advice about diet and lifestyle
 Prescribed doses and formulations

 Whether switching rather than adding drugs could be effective



Choosing 
Further 

Therapies



Choosing 
Further 

Therapies

HbA1c not controlled below 
individually agreed target

Cardiovascular risk or status 
has changed

If the person has or 
develops chronic heart 

failure or atherosclerotic 
CVD

If the person has or 
develops a high risk of 

CVD

( QRISK of 10% or higher)

Offer 

SGLT-2i

If not already prescribed

Consider

SGLT-2i

If not already prescribed

Consider :
DPP4-inhibitor

Pioglitazone
Sulfonylurea

OR for dual / triple therapy
SGLT2i



What about 
insulin ?

Insulin Therapy

When dual therapy has not continued 
to control HbA1c to below the person’s 
individually agreed threshold , also 
consider insulin-based therapy ( with 
or without other drugs )



What about 
GLP1RA ?

GLP-1 mimetic treatments

If triple therapy with metformin and 2 other oral drugs is not 
effective , not tolerated or contraindicated , consider triple 

therapy by switching one drug for a GLP-1 mimetic for adults 
with type 2 diabetes who:-

 Have a body mass index (BMI)of 35Kg/M2 or higher ( adjust 
accordingly for Black , Asian and minority Ethnic Groups) and 
specific psychological or other medical problems associated 
with obesity      or

 Have a BMI lower than 35Kg/M2    and:-
 For who insulin therapy would have significant 

occupational implications or
 Weight loss would benefit other significant obesity 

related comorbidities



GLP1-RA and possible need for review?

New  evidence is 
emerging on 

extra benefits 
from these 
treatments

This newer 
information may 

suggest a 
change in the 

latest  guidance 
will be needed !!



Studies have 
suggested 

benefit that 
may be over 

and above 
glycaemic and 

weight 
improvement



GLP-1 Receptor 
Analogues 

- Demonstration 
of cardiac 

protection

LEADER :- Primary Outcome measure

Liraglutide demonstrated cardiovascular improvement that started at 6 
months when compared to placebo at similar glucose levels.



GLP-1RA and 
MACE results

The human based GLP-1RA therapies have demonstrated 
cardiovascular benefit. It remains unclear why the differences have 
been shown.



Cardio vascular outcome trials and GLP-1RA

There appears to be cardiovascular 
benefit with some of the GLP-RA 

therapies ( other CVOT are awaited)

The cardiovascular benefits seem to 
develop over time and may be 
associated with atheroma  by 

reducing inflammation and 
improving plaque stability. Evidence 

is emerging that they may have a 
direct action on the heart.
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profiles



Several actions 
contribute to 
the 
cardiovascular 
actions of 
GLP1-RAs

Prevention 
of 

atherosclerosis

Benefits
secondary 
to weight 

loss

Improved 
cardiac 

function

Effects on 
blood 

vessels

 Inflammation
 Smooth muscle 

proliferation
 Platelet aggregation
 Endothelial function
 Vasodilation
 Blood flow



GLP1-RAs are 
believed to 
have several 
potential extra 
benefits

Effects on the brain

Effects on liver

Benefits have been proven on both animal and human studies

Drucker DJ; Cell Metab.2016;24:15-30
Ryan d, Acosta A; Obesity.2015;23:119-1129
Ussher JR, Ducker DJ : Circ Res.2014:114:1788-1803

GLP-1 mimetic drugs have been shown to have 
neuroprotective, neurotrophic and anti-
inflammatory effects, that can play a role in 
slowing AD progression1

Liraglutide, a GLP-1RA, can alleviate spatial 
memory dysfunction and neuroinflammation 
that leads to cognitive impairment2

1. Holscher, C. J Endocrinol. 2014, 221, T31–T41 
2. McClean PL, Holscher C. Neuropharmacology 2014, 76, 57–67
3. Bruel-Jungerman E et al. J Neurosci. 2006, 26, 5888–5893
4. Hamilton A et al. J Neurosci Res 2011, 89, 481–489

GLP1-RA, improve liver function and histology by 
improving glycaemia, reducing body weight and 
hepatic fat, which in turn reduces hepatic 
inflammation.







NICE patient 
decision tool
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