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A Few Critical Considerations!
• T2DM is (through opportunistic screening), diagnosed
early and the patient is usually asymptomatic (of
hyperglycaemia, Hypertension and Dyslipidaemia).
• The belief that T2DM is ‘mild’ is widespread.
• The perception that T2DM is risky is low.
• Medication is often perceived as ‘failure’ and more
medication ‘worse’.
• If medication ‘risk’ overrides ‘benefit, patient become
very treatment averse’.

A Few Critical Considerations!
• The challenge is less about what to use or use next
but …

• In persuading patients of the need for intervention
and more medication does not mean worse
diabetes’
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Clinical Inertia, Escalating HbA1c
Schematic of mean (T2DM) HbA1c profile over time / therapies

With evidenced mean HbA1c for mono and dual therapy, GLP1 and insulin start
97

HbA1c (mmol/mol)

86

Mean HbA1c on 3 OHA’s Mean HbA1c Insulin start
83 mmol/mol (9.7%)3
82 mmol/mol (9.6%)1

Mean HbA1c on 2 OHA
76 mmol/mol (91%)3

Mean HbA1c GLP1 start
79 mmol/mol (9.4%)2

Mean HbA1c on 1 OHA
72 mmol/mol (8.7%)3

75

64
Notional HbA1c target range

53
HbA1c diagnostic cut-off
for diabetes

42

31

//

* Based on target HbA1c 58 mmol/mol (7.5%)

Diagnosis

Monotherapy

Mean time * to
treatment
escalation 1.9 yrs 3

Dual Therapy

Mean time * to
treatment escalation
7.2 yrs 3

Triple Therapy

Glucose Lowering Therapies
1Thong

K et al., (2014) GLP-1 receptor agonists in type 2 diabetes - NICE guidelines versus clinical practice. ABCD Audit http://www.bjd-abcd.co m/index.php/bjd/article/view/15/43 accessed
28/02/2018
2Home P et al., (2015) Four-year evolution of insulin regimens, glycaemic control, hypoglycaemia and body weight after starting insulin therapy in type 2 diabetes across three
continentshttps://ac.els-cdn.com/S0168822715000509/1-s2.0-S0168822715000509-main.pdf?_tid=spdf-802d0346-d095-41d2-8fc06e7a7085afe9&acdnat=1519813385_5ba50fe3c1b4450bdbb9f3c1a026541d
© Paul Dromgoole BetaPresentations
3 Khunti K, et al. Diabetes Care 2013;36:3411–3417.

NICE Type 2 Guidance 2015

http://www.nice.org.uk/guidance/ng28/resources/algorithm-for-blood-glucose-lowering-therapy-in-adults-with-type-2-diabetes-2185604173 accessed 01/02/2016

NICE Type 2 Guidance 2015

http://www.nice.org.uk/guidance/ng28/resources/algorithm-for-blood-glucose-lowering-therapy-in-adults-with-type-2-diabetes-2185604173 accessed 01/02/2016
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Main Considerations for next step
BMI issues
Symptoms

DM Duration

Hypo Risk

Partnership
Patient choice
Goal setting

Cautions and
CI’s

eGFR

Licence

A personal viewpoint of glucose lowering therapy positioning

Glucose-lowering medications and
weight profile
Range of weight change (in kg) in response to diabetes medications
Range of weight change (kg)

10
8
6
4
2
0
-2
-4
-6

Sulphonylureas 1
Meglitinides 1

Insulin1
Metformin1

Thiazolidinediones1
DPP-4
inhibitor2−5

GLP-1
receptor
agonist6

SGLT2
inhibitors*

Weight change (Kg): -1.39 (linagliptin vs glimepiride) 2, -0.6 (sitagliptin vs glipizide)3, -1.5 (sitagliptin vs glipizide)3, -0.3 (vildagliptin vs rosiglitazone)4, -0.2
(vildagliptin vs glimepiride), +0.1 (vildagliptin vs gliclazide)4, -1.1 (saxagliptin vs glipizide)5, -1.0 to -2.8 (liraglutide in combination with metformin, metformin +
glimepiride and metformin + rosiglitazone). 6
Reproduced from 1. Mitri J, Hamdy O. Expert Opin Drug Saf 2009; 8:573–8; 2. Boehringer Ingelheim and Eli Lilly and Company Limited. Trajenta (linagliptin) Summary of Product
Characteristics. http://www.medicines.org.uk/EMC/medicine/25000/SPC/ Aug 2011 (accessed November 2012); 3. MSD Januvia (sitagliptin) Summary of Product Characteristics
http://www.medicines.org.uk/emc/medicine/19609/SPC/ Mar 2012 (accessed November 2012); 4. Novartis Galvus (vildagliptin) Summary of Product Characteristics
http://www.medicines.org.uk/EMC/medicine/20734/SPC/Galvus+50+mg+Tablets/ Jul 2012 (accessed November 2012); 5. AstraZeneca Onglyza (saxagliptin) Summary of Product
Characteristics. http://www.medicines.org.uk/emc/medicine/22315/SPC/ Jan 2012 (accessed November 2012); 6. Novo Nordisk Limited. Victoza (liraglutide) Summary of Product
Characteristics. http://www.medicines.org.uk/EMC/medicine/21986/SPC/Victo za+6+mg+ml+solution+for+injection+in+pre-filled+pen/ July 2012 (accessed November 2012).
* Illustrative only

OB-3

Looking at SGLT2i in Clinical
Trials and Real World Setting
Note: This with Dapagliflozin (Forxiga)
– other SGLT2i are available!
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Consistent reductions in HbA1c as monotherapy and as
add-on to commonly prescribed treatments
Monotherapy 1

Add-on to
metformin2

Add-on
to an SU3

Add-on to
metformin +
an SU4

Add-on to a
DPP-4
inhibitor ±
metformin5

Add-on to
insulin ±
OADs6

–0.0
–0.13

–0.17

–0.23
–0.30
–0.39
–0.5†

–0.82*

–0.84*

–0.86†

–0.89*

–0.96‡

(24 weeks)

Baseline HbA1c

8.01%

7.84%

7.92%

8.11
%

8.07%

8.15%

8.08%

8.24%

7.9%

8.0%

8.57%

8.47%

*Statistically significant versus placebo using Dunnett’s correction (P<0.0001); †Statistically significant versus placebo (P<0.0001); ‡Statistically significant versus placebo
(P<0.001).
DPP-4=dipeptidyl peptidase-4; NR=not reported; OAD=oral antidiabetic drug; SU=sulphonylurea.
Clinical trials are conducted under varying conditions and results from individual trials cannot be directly compared.
1. Ferrannini E et al (2010) Diabetes Care 33: 2217–24; 2. Bailey CJ et al (2010) Lancet 375: 2223–33; 3. Strojek K et al (2011) Diabetes Obes Metab 13: 928–38; 4. Matthaei S
et al (2015) Diabetes Care 38: 365–72; 5. Jabbour SA et al (2014) Diabetes Care 37: 740–50; 6. Wilding JPH et al (2012) Ann Intern Med 156: 405–15

Consistent reductions in HbA1c as monotherapy and as
add-on to commonly prescribed treatments
FORXIGA
Placebo

(24 weeks)

*Statistically significant versus placebo using Dunnett’s correction (p<0.0001); †Statistically significant versus placebo (p<0.0001); ‡ Statistically significant versus placebo (p<0.001).
OAD, oral antidiabetic drug.
Clinical trials are conducted under varying conditions and results from individual trials cannot be directly compared
1. Ferrannini E, et al. Diabetes Care 2010;33:2217–24; 2. Bailey CJ, et al. Lancet 2010;375:2223–33; 3. Strojek K, et al. Diabetes Obes Metab 2011;13:928–38;
4. Jabbour SA, et al. Diabetes Care 2014;37:740–50; 5. Wilding JPH, et al. Ann Intern Med 2012;156:405–15.

Additional benefit of weight loss as monotherapy and as
add-on to commonly prescribed treatments
Monotherapy 1

Add-on to
metformin2

Add-on
to an SU3

Add-on to
metformin +
an SU4

Add-on to a
DPP-4
inhibitor ±
metformin5

Add-on to
insulin ±
OADs6
+0.4

–0.3
–0.6

–0.72

–0.9

–1.6§
–2.2

–2.1‡

–2.26†
–2.7‡

–2.9*

(24 weeks)

–3.2

Baseline weight (kg)

94.2

88.8

86.3

87.7

80. 6

80.9

88.6

90.1

91.0

89.3

94.5

94.5

Dapagliflozin is not indicated for weight loss.7 Weight change was a secondary endpoint in clinical trials.
Clinical trials are conducted under varying conditions and results from individual trials cannot be directly compared.
*Statistically significant versus placebo using Dunnett’s correction (p<0.0001); †Statistically significant versus placebo after sequential testing procedure
(p<0.0001);
‡Statistically significant versus placebo (p<0.0001); §Statistically significant versus placebo (p<0.001). Adjusted mean change from baseline using analysis
of covariance, excluding data after rescue (last observation carried forward).
DPP-4=dipeptidyl peptidase-4; OAD=oral antidiabetic drug; SU=sulphonylurea.
1. Ferrannini E et al (2010) Diabetes Care 33: 2217–24; 2. Bailey CJ et al (2010) Lancet 375: 2223–33; 3. Strojek K et al (2011) Diabetes Obes Metab 13:
928–38; 4. Matthaei S et al (2015) Diabetes Care 38: 365–72; 5. Jabbour SA et al (2014) Diabetes Care 37: 740–50; 6. Wilding JPH et al (2012) Ann
Intern Med 156: 405–15; 7. Dapagliflozin. Summary of product characteristics, 2015
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Dapagliflozin in a Real World
Setting

Patients initiated on Forxiga with metformin experienced
an average reduction in HbA1c of more than 1.1% when treated for
6 months or longer with Forxiga1
Dual (Met)
Baseline (%)

NB. Measurements are not necessarily repeated. A patient may have a single measure in any one of the 5 time periods, or multiple measures
Results from real-world evidence studies may not necessarily relate to the effect of the intervention/treatment alone.
1. DATA ON FILE: FOR/017/July 2016

Across all diabetes treatment combinations, UK patients who
received Forxiga lost, on average, more than 4.5kg after 1 year1
All
Baseline (kg)

Forxiga is not indicated for weight loss
NB. Measurements are not necessarily repeated. A patient may have a single measure in any one of the 5 time periods, or multiple measures
Results from real-world evidence studies may not necessarily relate to the effect of the intervention/treatment alone.
1. DATA ON FILE: FOR/017/July 2016
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Patients in the UK initiated on Forxiga with metformin
lost, on average, over 6kg after 1 year1
Dual (Met)
Baseline (kg)

Forxiga is not indicated for weight loss
NB. Measurements are not necessarily repeated. A patient may have a single measure in any one of the 5 time periods, or multiple measures
Results from real-world evidence studies may not necessarily relate to the effect of the intervention/treatment alone.
1. DATA ON FILE: FOR/017/July 2016

GLP1 RA: Comparison of Head
to Head Studies in Respect of
HbA1c and Weight Change

GLP-1 receptor agonists: a review of
head-to-head clinical studies: HbA1c

Trujillo JM, Nuffer W, Ellis SL. (2015) GLP-1 receptor agonists: a review of head-to-head clinical studies
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4321870/pdf/10.1177_2042018814559725.pdf Retrieved 27/06/2016
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GLP-1 receptor agonists: a review of
head-to-head clinical studies: Weight

Trujillo JM, Nuffer W, Ellis SL. (2015) GLP-1 receptor agonists: a review of head-to-head clinical studies
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4321870/pdf/10.1177_2042018814559725.pdf Retrieved 27/06/2016

Hypo Risk and Renal
Considerations

Hypoglycaemia risk with T2D
treatments
Drug/class

Main effects

Hypoglycaemia risk

Metformin

Decreases hepatic glucose output

α-Glucosidase
inhibitor

Reduces rate of polysaccharide digestion in
the proximal small intestine

Low
Low

Meglitinides

Stimulates insulin secretion

High*

Sulphonylurea

Enhances insulin secretion

High

Thiazolidinedione

Increases sensitivity of muscles, fat, and liver
to endogenous and exogenous insulin

Low

GLP-1 agonist

Potentiates glucose-stimulated insulin
secretion

Low

DPP-4 inhibitor

Enhances effects of GLP-1 and GIP;
increases glucose-mediated insulin secretion
and suppressed glucagon secretion

Low

Insulin

Insulin replacement

High

*May be less frequent with nateglinide; GIP, glucose-dependent insulinotropic polypeptide.
Adapted from Kushner P. Diabetes Metab Syndr Obes 2010;3:49-53.

7

Renal licences of commonly used antidiabetic
drugs
CKD Stage 1
(>90)

CKD Stage 2
(60-89)

Glimepiride
Other
OADs

CKD Stage 3
(30-59)

Repaglinide

No adjustment

Avoid
Lower dosages are recommended (see SmPC)

No adjustment

12.5 mg/day

Linagliptin
Dapagliflozin

Avoid use

No adjustment

Sitagliptin

Alogliptin

CKD Stage 5
(<15)

No adjustment

Pioglitozone*

DPP-4i

CKD Stage 4
(15-29)

No adjustment

6.25 mg/day

No adjustment
No adjustment†

Avoid use

SGLT-2
Canagliflozin

Exenatide BID
Exenatide OW

Lixisenatide

100 mg/day†

No adjustment†
No adjustment

Avoid use; eGFR < 45 ml/min
Avoid use

Careful use

No adjustment

Avoid use

No adjustment

Careful use

Avoid use

GLP-1 RA
Albiglutide**

Avoid use

No adjustment

Dulaglutide

Liraglutide

No adjustment

Avoid use

No adjustment

Avoid use

*pioglitazone should be avoided in dialysed patients and No dose adjustment is necessary in patients with impaired renal function (creatinine clearance > 4 ml/min); †Additional licence precautions; **Not
launched – Final licence precautions not confirmed.
CKD, chronic kidney disease; DPP-4i, dipeptidyl peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-like peptide-1 receptor agonist; OADs, oral antidiabetics; SGLT-2, sodium glucose cotransporter-2.
Indicated
Restrictions apply

According to individual therapy SmPC. Correct as of 28/04/2018

Contraindicated

Honing down Choices
Metformin - goes in 1st line

A personal viewpoint of glucose lowering therapy positioning

Honing down Choices
Metformin - goes in 1st line
2nd Line

Sulphonylurea

Glinide

Gliptin

SGLT2i

Acarbose

Pioglitazone

A personal viewpoint of glucose lowering therapy positioning
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Honing down Choices
Metformin - goes in 1st line

Gliptin

SGLT2i

Note: Gliptin (DPP4i)
not licenced for use
with GLP

3rd line

Insulin

Sulphonylurea Pioglitazone

SGLT2i

Gliptin

GLP1

A personal viewpoint of glucose lowering therapy positioning

Honing down Choices
1st line

Metformin - and Lifestyle Measures
BUT: If you don’t believe
sulphonylureas are particularly
helpful and the patient does not
yet want to move onto injectable
therapy, you are often left with
this:

2nd line
or

Gliptin

SGLT2i

3rd line
and

Gliptin

SGLT2i

Overall: Effective HbA1c lowering
(fasting and post prandial),
possibly longer term glucose
lowering, no hypoglycaemia (over
placebo), likely net weight loss,
possible cardiac protection.

A personal viewpoint of glucose lowering therapy positioning

Helpful Drug Combinations.
Considering:
•
•
•
•
•
•

Glucose lowering efficacy
Longevity of effect
Hypoglycaemia potential
Weight profile
CV safety
Renal considerations
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Possible triple (non-insulin) glucose
lowering combinations
Metformin
Gliptin
SGLT2i
Characteristic

Benefit or not

Comment

HbA1c efficacy

Moderate efficacy with Gliptin and SGLT2i (vs. some GLP1)

Longevity of glucose lowering

4 year data with Gliptin and SGLT2i

Hypo risk

Placebo equivalent

Weight profile

Neutral with Gliptin, reducing with Metformin and SGLT2i

CV safety

EmpaReg data with Empagliflozin. Mixed HF risk - Gliptin

Renal considerations

No contraindication down to eGFR 45 ml/min with SGLT2

A personal viewpoint of glucose lowering therapy positioning

Possible triple (non-insulin) glucose
lowering combinations
Metformin
Sulphonylurea
SGLT2i
Characteristic

Benefit or not

Comment

HbA1c efficacy

Significant with all.

Longevity of glucose lowering

Limited by short term with SU. 4 year data with SGLT2i

Hypo risk

Significant risk with SU

Weight profile

Gain with SU, loss with Metformin and SGLT2i

CV safety

MF: Benefit. SU: Risk. EmpaReg with SGLT2i

Renal considerations

Limited by SGLT2i to eGFR > 45 ml/min

A personal viewpoint of glucose lowering therapy positioning

Possible triple (non-insulin) glucose
lowering combinations
Metformin
Pioglitazone
SGLT2i
Characteristic

Benefit or not

Comment

HbA1c efficacy

Pioglitazone very effective in highly insulin resistant patient

Longevity of glucose lowering

4 year data with SGLT2i, longer with Pioglitazone

Hypo risk

Placebo equivalent

Weight profile

Initial 3-4kg gain with Pioglitazone loss with MF and SGLT2i

CV safety

EmpaReg data with Empagliflozin. MF beneficial. Pio mixed

Renal considerations

No contraindication down to eGFR 45 ml/min with SGLT2

A personal viewpoint of glucose lowering therapy positioning
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Possible triple (non-insulin) glucose
lowering combinations
Metformin
Sulphonylurea
GLP1 RA
Characteristic

Benefit or not

Comment

HbA1c efficacy

Significant with all.

Longevity of glucose lowering

Limited by short term with SU. 6 year data with GLP1 RA

Hypo risk

Significant risk with SU

Weight profile

Gain with SU, loss with Metformin and GLP1 RA

CV safety

MF: Benefit. SU: Risk. Leader Study Liraglutide awaited

Renal considerations

Check individual GLP1. Otherwise OK to eGFR > 30 ml/min

A personal viewpoint of glucose lowering therapy positioning

Possible triple (non-insulin) glucose
lowering combinations
Metformin
Pioglitazone
GLP1 RA
Characteristic

Benefit or not

Comment

HbA1c efficacy

Significant with all although GLP1 efficacy varies in class

Longevity of glucose lowering

Strong with Pioglitazone. 6 year efficacy data with GLP1

Hypo risk

Equivalent of placebo

Weight profile

Initial wt gain with Rosi overcome by Liraglutide (LEAD 4)

CV safety

Good with all if avoiding HF risk patients. Leader Liraglutide

Renal considerations

OK down to eGFR 30 ml/min

A personal viewpoint of glucose lowering therapy positioning

Possible triple (non-insulin) glucose
lowering combinations
Metformin

GLP1 RA
SGLT2i
Characteristic

Benefit or not

Comment

HbA1c efficacy

Significant with all although GLP1 efficacy varies in class

Longevity of glucose lowering

Soon to be published 7 year efficacy data with Bydureon

Hypo risk

Equivalent of placebo

Weight profile

? Wt loss Metformin – sig wt loss with GLP1 and SGLT2i

CV safety

Possibly significant with all 3 therapies!!!

Renal considerations

OK down to eGFR 45 ml/min (with SGLT2i)

A personal viewpoint of glucose lowering therapy positioning

11

Case Study - Rajesh
Background:

43 year old regional sales rep for an office furniture
company. Type 2 diabetes for 4 years

Diabetes
Medication:

Metformin 850mg tds, Gliclazide 160mg bd, Pioglitazone
30mg od

Other items:

Aspirin 75mg od, Simvastatin 20mg od. Cialis 10mg as
required.

Tests:

HbA1c last appointment 7.1% (54 mmol/mol). BP 154/78.
Total cholesterol 5.2 mmol/l. BMI 29kg/m2. Waist hip ratio:
1.2. Mild background retinopathy left eye.

Patient
comments:

“I’m pretty fed up with all the tablets I’m taking.”
“I frequently feel like dizzy and sweaty but get better after
some sugar but I don’t know if this is right or not.”

Rajesh - Consideration and actions
Considerations

Actions

TDS Metformin dosing - potential concordance issues

Change to 1gr bd

Needs ACEi or ARB for retinopathy regardless of BP

Add in ACEi

Note: Some evidence for Fenofibrate in advanced retinopathy
Does need hypertension management and tighter lipid control

Add in ACEi and inc statin

Almost certainly hypoglycaemic. On SU needs to test pre-driving

Change SU for DPP4i or SGLT2i

Aspirin? Limited evidence in primary CVD protection

Consider taking aspirin out

HbA1c 7.1% (54 mmol/mol) is on target

Regular FU to prevent HbA1c
deteriorating

“Pretty fed up with all the tablets I’m taking”

Revisit diabetes risks and benefits
of intervention

Two independent placebo controlled randomised trials; the Fenofibrate Intervention and Event Lowering in Diabetes (FIELD) and Action to Control Cardiovascular Risk in
Diabetes (ACCORD) Eye Study, have demonstrated that oral therapy with the triglyceride-lowering / HDL-elevating drug fenofibrate significantly retards the rate of diabetic
retinopathy (DR) progression in adults with Type 2 diabetes (T2D) and extant diabetic retinopathy, including macular oedema. This benefit is independent of conventional
plasma lipid levels, glycaemia, and blood pressure. https://www.diapedia.org/acute-and-chronic-complications-of-diabetes/7105268810/fenofibrate-and-diabetic-retinopathy
accessed 25/02/2018

Case Study - Charles
Background:

76 year old with Type 2 diabetes for 6 years. Your have known
him for 4 years or so.

Diabetes
Medication:

Metformin 850mg bd, Canagliflozin 100mg daily

Other items:

Bendroflumethiazide 5mg tablets 1 od, Ramipril 10mg 1 od,
Aspirin 75mg 1 od, Simvastatin 40mg od.

Tests:

HbA1c last appointment 7.3% (56 mmol/mol). BP 114/54. Total
cholesterol 4.4 mmol/l. BMI 22kg/m2. eGFR 48 ml/min.
Creatinine 154 µmol/l.

Patient
comments:

“I feel OK really though I’ve been dizzy and wobbly recently”.
Appears more vague than usual and slightly confused.
Recent referral to gastroenterology clinic for persistent
abdominal pains.
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Charles - Consideration and actions
Considerations

Actions

Are dizzy episodes postural (orthostatic) hypertension
related?

Lying standing BP or just reduce thiazide
or stop SGLT2i

Consider foot risk status in relation to Canagliflozin
(Invokana)

Some evidence of increased amputation
rate (below)

eGFR 48 ml/min/1.73 m2 may be OK but needs
discontinuing if falls persistently below 45 ml/min/1.73 m2

Continue to monitor renal function

Gastroenterology referral

Has trial off Metformin happened?

With BMI of 22kg/m2 primary issue is insulin deficiency
therefore DKA risk may be higher

Would it be better to take out SGLT2i and
possibly introduce DPP4i (Gliptin)

Non-diabetes cause of hyperglycaemia

Any evidence for pancreatic pathology?

Is there a place for aspirin? Especially if concerned re GI
symptoms

Consider withdrawing

Canagliflozin SmPC. In patients ≥ 75 years of age, a higher incidence of adverse reactions associated with volume depletion (e.g., postural dizziness, orthostatic or
postural hypotension) was reported. In addition, in such patients greater decreases in eGFR were reported. https://www.medicines.org.uk/emc/product/8855/smpc
accessed 25/02/2018
Canagliflozin SmPC. In ongoing, long-term clinical studies of canagliflozin in type 2 diabetes patients with cardiovascular disease (CVD) or at high risk for CVD, an
increase in cases of lower limb amputation (primarily of the toe) has been observed in patients treated with canagliflozin. As an underlying mechanism has not been
established, risk factors, apart from general risk factors, for amputation are unknown. https://www.medicines.org.uk/emc/product/8855/smpc accessed 25/02/2018

Case Study - Sean
Background:

29 year old welder with Type 1 Diabetes for 12 years. You
know him well but he has always been hit and miss in
obtaining his insulin supplies.

Diabetes
Medication:

Humalog Mix 25, 3 ml cartridges (1 pack of 5 x 3ml carts).

Other items:

Lisinopril 10mg daily. Accu-chek test strips, Softclix lancets,
NovoFine Pen needles, 8mm, 30g, Sharpsguard 1ltre
disposal unit yellow.

Tests:

Most recent HbA1c 11.1% (98 mmol/mol) and over last few
years around this levels. Background retinopathy and +ve
microalbumin 32, ACR 2.9. BP 124/68. TCh 4.2.

Patient
comments:

‘I’m really worried about my eyes because of my last retinal
photo’s. (Discharged from hospital diabetes clinic following
DNA and states does not get on with GP)

Sean - Consideration and actions
Considerations

Actions

Diagnosed aged 17 years. Very poor HbA1c control

Worth re-visiting any issues around
diagnosis: anger, denial, support etc

Old blood glucose meter

Update

8mm needles

Change for 4-6 mm - he’ll thank you!!

Retinopathy

Needs ACEi or ARB adding despite
normotension

Microalbuminuric

This needs ongoing monitoring. ACE will
help

HbA1c 98 mmol/mol (11.1%)

If Sean is engaged and keen to ‘come on
board’ - repeat HbA1c monthly

Obviously ‘gold standard’ insulin regime is Multiple Injection
Therapy if he is prepared / motivated towards this.

Discuss benefits and dietetic / DSN
referral

Lerma E (2017) Proteinuria medication. https://emedicine.medscape.com/article/238158-medication accessed 25/02/2018
Bin Wang (2015) Effects of RAS inhibitors on diabetic retinopathy: a systematic review and meta-analysis. Lancet.
http://www.thelancet.com/journals/landia/article/PIIS2213-8587(14)70256-6/abstract accessed 25/02/2018
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% glycation (glycosylation) of haemoglobin

Supporting behaviour change by
close HbA1c measurement

50%
glycosylation
within previous
month

1

25%
glycosylation
within month 2

25%
glycosylation
within months 3 - 4

2

3

4

Months
Kilpatrick ES (2008) Haemoglobin A1c in the Diagnosis and Monitoring of Diabetes Mellitus. J Clin Pathol. 61: 977-982

Regular follow-up, & support with
frequent feedback from HbA1c
Stuck!!

Regular follow-up, & support with
frequent feedback from HbA1c
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Case Study - Sara
Background:

35 year old with Type 2 Diabetes.
Treated hypertension.

Diabetes
Medication:

Metformin 1000mg bd, Dapagliflozin 10mg daily.

Other items:

Enalapril 20mg daily. Microgynon 30 (but is very poor at
taking).

Tests:

HbA1c last appointment 9.1% (76 mmol/mol). BP 138/82 and
usually around this level. Total cholesterol 4.8 mmol/l. BMI
28.4kg/m2.

Patient
comments:

Just re-married. Talks about recent honeymoon to the
Maldives

Sara - Consideration and actions
Considerations
It’s primarily about pre-conceptual planning.
Unplanned pregnancy in diabetes with uncontrolled risk
factors or meds that may be teratogenic, increase the risk of
miscarriage and foetal abnormalities.

Actions
Must have written guidance (in a language
the patient can understand) and probably
on an annual basis on the importance of
planning any future pregnancy.
Ideally this advice given annually
Ideally signed cover letter from patient to
state they have read and understood the
guidance given

Diabetes UK Guidance on pregnancy planning or email me.
This is a real and emerging medico-legal issue!!

Negrato C et al., (2012) Adverse pregnancy outcomes in women with diabetes https://dmsjournal.biomedcentral.com/articles/10.1186/1758-5996-4-41
accessed 25/02/2018

Case Study - Anna
Background:

54 year old HGV driver with Type 2 Diabetes for 6 years.

Diabetes
Medication:

Glimepiride 6mg daily, Liraglutide 1.8mg daily (2 x 3ml pens
commenced 12 months ago). Just commenced
Empagliflozin (Jardiance) 10mg daily.

Other items:

Domperidone 10mg as directed, Enalapril 10mg daily, Cocodamol 8/500 caps, Novofine pen needles 5mm, 32g.
GlucoMen Areo strips (last issued 10 months ago)

Tests:

HbA1c 10.0% (86 mmol/mol) no change over last year. BP
156/74. Wt 92kg, BMI 34.3kg/m2 (weight down 3.2kg since
May). eGFR >90/ml/min.

Patient
comments:

‘I feel tired all the time.”
“I have a problem remembering my injection. I leave it in the
cab but do not always remember to give it.”
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Anna - Consideration and actions
Considerations

Actions

Needs comprehensive risk factor management

Discuss her view of risk and interventions

Could benefit from weekly GLP1 RA

Consider weekly Dulaglutide (Trulicity) or Bydureon
(Exenatide QW)

Cholesterol levels?

Assess, would be unusual not to need statin

With sulphonylurea (Glimepiride) MUST be testing
pre-driving and at least every 2 hours!!

Provide test strips and written guidance on the need
to test before driving on every occasion etc

SGLT2i dosage - why Empagliflozin 10mg?

Increase to 25mg

Very poor glycaemic control

If concordance improves and SGLT2i dose
increased, HbA1c may significantly improve.
However looks like she is heading to insulin and this
will have considerable implications for her licence. If
commencing insulin, refer to secondary care.

DVLA. Diabetes mellitus: assessing fitness to drive https://www.gov.uk/guidance/diabetes-mellitus-assessing-fitness-to-driveaccessed 25/02/2018

Case Study – Mrs Clarke
Background:

74 year old with Type 1 Diabetes for 44 years. Previous
Crohn’s disease (resected). Lives with husband. Both active.

Diabetes
Medication:

Humulin M3, 3ml cartridges as directed.

Other items:

Enalapril 20mg daily, Furosemide 40mg, Atorvastatin 40mg,
Ezetimibe 20mg daily, Calcichew-D3 bd, Risedronate 35mg a
week, Questran sachets.

Tests:

Last months HbA1c 6.8% (51 mmol/mol) and usually around
this level. Wt 62kg, BMI 22.7kg/m2

Patient
comments:

Husband comments on frequent hypoglycaemia episodes.
Paramedics called out 3 times this year but she refuses at
time to be admitted. Very vague on hypo management.
Frequent other hypo’s that husband has to prompt her to treat
or to intervene.

Mrs Clarke - Consideration and actions
Considerations
Main issue is clearly recurrent severe
hypoglycaemia

Actions
HbA1c too tight at 51 mmol/mol
Needs significant (≥ 20%) reduction to insulin dosage(s)
Humulin M3 is an older soluble mixed insulin, almost
certainly worth switching to analogue mixed (biphasic)
insulin
Possible referral to secondary care
Check hypo management - is she treating with right type,
right amount of glucose?
Does husband need equipping with Glucagen injection and
instruction on usage?

Insulin ‘as directed’

Specify dosage or at least regularly write dosage in
‘journal’
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Glycaemic Index and Hypo Treatment
Type of food

Glycaemic Index

Measure providing 20g CHO

Apple juice from concentrate

40 ± 1

1 x 200ml carton

Banana

52 ± 4

Medium (85gr)

Bassett’s Jelly babies

78 ± 2

4 Jelly Babies

Bassett’s Liquorice Allsorts

78 ± 1

5 sweets

Coca Cola

58 ± 5

Dextrosol Glucose tablets

1/
3

103

of 500 ml bottle

5 tablets
1/
3

Lucozade Original

95 ± 10

Mars Bar

65 ± 3

½ a 62.5 g bar

McVities Digestive Biscuits

59 ± 2

2 biscuits

Orange juice from concentrate

46 ± 2

¾ of a 200ml carton

Potato Crisps

54 ± 3

38gr

Ribena

66 ± 8

½ a 288ml carton

GI ≥70 = High

of 380 ml bottle

56-69 = Medium

≤ 55 = Low

Adapted from: Practical Diabetes International (2006) vol23: 5

Case Study - Freda
Background:

82 year old with Type 2 Diabetes for 16 years. Widowed and
lives in own bungalow. Daughters and grand-daughter look
in regularly.

Diabetes
Medication:

Glucophage SR 1000mg bd, Glargine (Solostar pen) 56
units daily,

Other items:

Atorvastatin 20mg daily, Fosinopril 20mg daily, Freestyle
Optium test strips, Freestyle Lancets - thin, Unifine Pen Tips
8mm, 31g.

Tests:

HbA1c last appointment 6.1% (43 mmol/mol). BP 136/62.
Total cholesterol 3.8 mmol/l, HDL 1.1 mmol/mol, LDL
2.0mmol/l. BMI 20.2kg/m2. eGFR 41ml/min, Creat 150

Patient
comments:

Complains of her rheumatoid arthritis playing up again.
Occasional hypo-like symptoms.

Freda - Consideration and actions
Considerations

Actions

8mm needles in patient with BMI 20.2kg/m2 has got to be
inappropriate

Change to 4 - 6 mm needles

Worth exploring insulin pen device use in view of rheumatoid
arthritis.

Autopen 24 may be helpful with its ‘slider’
rather than ‘plunger’ action

eGFR 41 ml/min - may require a (50%) reduction to
Metformin dose

Glucophage SR dose reduction

HbA1c too tight!

In addition to reduction in Glucophage may
require 20% reduction in insulin dose

Role of Atorvastatin?

At 82 years may not be helping although
see AGES Reykjavik Study

Glucophage SR SmPC. https://www.medicines.org.uk/emc/product/6298/smpc. Accessed 25/02/2018
Atorvastatin SmPC accessed 25/02/18 Efficacy and safety in patients older than 70 using recommended doses are similar to those seen in the general population.
Olafsdottir E et al (2011) Effects of statin medication on mortality risk associated with type 2 diabetes in older persons: the population-based AGES-Reykjavik Study
http://bmjopen.bmj.com/content/bmjopen/1/1/e000132.full.pdf accessed 25/02/2018
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Case Study - Dom
Background:

56 year old with Type 2 Diabetes for 8 years. Works as
stores-person in major DIY retailer.

Diabetes
Medication:

Glucophage SR 1gr bd, Glimepiride 6mg daily, Sitagliptin
100mg daily.

Other items:

Rosuvastatin 40mg od, Lercanidipine 20mg daily, Enalapril
20mg daily, Lansoprazole 30mg, Thyroxine 75mcg (reduced
recently)

Tests:

Latest HbA1c 9.8% (84 mmol/mol) and usually around this
level. Moderate bilateral pre-proliferative retinopathy. BP
162/82. Total cholesterol 4.1 mmol/l, HDL 0.9 mmol/mol, LDL
2.0mmol/mol. BMI 34kg/m2. eGFR 58ml/min, ACR 4.2 mg/ml

Patient
comments:

‘I can’t see the point of everything I’m taking. They say I
need injections but no way”.

Dom - Consideration and actions
Considerations

Actions

Really needs an overhaul!! Compliance / concordance
issue? “Can't see the point …”

Monitor script pick up and discuss risks and
benefits

Pre-proliferative retinopathy

Consider Fenofibrate

eGFR if usually at this level may be too low for SGLT2i

Consider

GLP1 therapy could be helpful but need to explore
view of injectable therapy

“Tel me what you think and feel about injections
…”

Hypoglycaemia risk with sulphonylurea

Needs to blood glucose monitor for driving and
possibly work. Consider switching SU for Gliptin
(DPP4i) but not if GLP1 RA is to be added in

Blood pressure. With microvascular disease needs to
be treated to <130/80 mm/Hg*

Intensify BP management

NICE NG(28) 2017. Type 2 diabetes in adults: management
https://www.nice.org.uk/guidance/ng28/chapter/1-recommendations#blood-pressure-management-2 accessed 25/02/2018

Type 2 Patients’ Views on Insulin

Polonosky WH et al. Diabetes Care 2005; 28: 2543–2545.
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Case Study - Carl
Background:

46 year old track inspector for Network Rail. Diagnosed with
Type 2 Diabetes whilst in hospital with newly diagnosed
ulcerative colitis. Just discharged from hospital last week.

Diabetes
Medication:

Metformin 1000mg bd, Humalog Mix 25, Kwikpen 54 units
a.m. 20 units p.m.

Other items:

Prednisolone 20mg a.m. Ramipril 10mg od, Simvastatin
40mg nocte, Aspirin 75mg one daily, Bendroflumethiazide
2.5mg tabs one a.m, Losartan 100mg a.m., Tildiem LA
200mg one daily, Calcipotriol ointment 120g twice daily.

Tests:

HbA1c on admission 10.1% (87 mmol/mol). Latest BP
134/66. Total cholesterol (pre-statin) 5.4 mmol/l. BMI
30.2kg/m2.

Patient
comments:

“I’m really hacked off. Just thought I had a bug or something.
Now I’ve been diagnosed with colitis and I’m worried about
the future.”

Carl - Consideration and actions
Considerations

Actions

Lots of issues!! Shocked / devastated!

Needs considerable support / counselling

GLP1 RA use in patients with inflammatory bowel disease is
not recommended.

If you believe the benefits are with GLP1
RA use - consider Secondary Care
Consultant opinion.

Diabetes UK website or Care Line
How to contact Helpline
Call: 0345 123 2399*, Monday to Friday, 9am–6pm
Email: helpline@diabetes.org.uk
If you're in Scotland:
Call: 0141 212 8710*, Monday to Friday, 9am–6pm.
Email: helpline.scotland@diabetes.org.uk
All GLP1 RA carry the same caution: Liraglutide (Victoza) shown as an illustration:
‘There is limited experience in patients with inflammatory bowel disease and diabetic gastroparesis. Use of liraglutide is not recommended in these patients since it
is associated with transient gastrointestinal adverse reactions, including nausea, vomiting and diarrhoea’. Victoza SmPC accessed 25/02/2018

Case Study - Sid
Background:

69 year old. Type 2 Diabetes for 9 years
Ex-smoker (20 pack years). Previous bladder cancer treated
by chemo and radio therapy in 2012. Bilateral background
retinopathy and macular oedema. Non-driver.

Diabetes
Medication:

Metformin 850mg tds, Gliclazide 80mg bd, Pioglitazone
45mg daily.

Other items:

Lisinopril 10mg daily, Simvastatin 80mg nocte, Freestyle
LITE test strips, Freestyle lancets.

Tests:

HbA1c 7.2% (55 mmol/mol). TCh 3.9 mmol/l. BP 130/78
mm/Hg. BMI 38kg/m2

Patient
comments:

‘I suffer most from bowel cramps and sometimes diarrhoea. I
didn’t have this before my diabetes.”
“I worry a lot about my blood sugar test results.”
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Sid - Consideration and actions
Considerations
Metformin tds dosing

Actions
Glucophage SR 500mg or 1 gr twice daily
may aid compliance and possibly reduce
GI symptoms
Obviously investigate if GI symptoms not
resolved by Glucophage SR or a trial off
Metformin

Pioglitazone contraindicated with prior bladder cancer and
can increase risk of macular oedema

Discontinue Pioglitazone but beware
HbA1c may significantly deteriorate.
? Replace with SGLT2i or GLP1

Self blood glucose monitoring seems to be driving anxiety
especially when HbA 1c anyway on target at 55 mmol/mol.

Discuss relying on HbA1c for diabetes
assessment

Need to know renal function as will influence treatment
choices.

U&E, eGFR and microalbumin

Pioglitazone SmPC. https://www.medicines.org.uk/emc/product/1287/smpc accessed 25/02/2018

Early intensive management of
multiple risk factors in diabetes
The Steno-2 Study

Steno 2 - Introduction
• Steno Diabetes Centre, Copenhagen, Denmark
• 160 high cardiovascular risk type 2 diabetes patients (persistent
micro-albuminuria)
• Randomised to conventional management or intensive intervention
• Multiple risk factor intervention: glucose, blood pressure; lipids;
aspirin and lifestyle advice; behavioural strategies
• 7.8 year follow-up in intervention period
• Mean number of appointments in intervention group: 4 per year
• Note 56% of conventional arm also followed up by Steno Diabetes
Centre and treated according to national guidelines
Gaede P et al (2003) N Engl J Med 348: 383–93
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Multiple risk factor intervention:
The Steno-2 Study
80

Intensive therapy (n=80)
Conventional therapy (n=80)

P<0.001

P=0.21

Patients (%)

70
P=0.19

60
50

P=0.001

40
30
20

P=0.06

10
0

HbA1c
<6.5%

Cholesterol
<4.5 mmol/L

Triglycerides
<1.7 mmol/L

SBP
<130 mmHg

DBP
<80 mmHg

SBP=systolic blood pressure; DBP=diastolic blood pressure
Gaede P et al (2003) N Engl J Med 348: 383–93

Multiple risk factor intervention:
Risk reduction in the Steno-2 Study

Cardio
vascular
events

Autonomic
Neuropathy

Amputations

53%

67%

50%

Nephropathy Retinopathy

61%

Stroke

58%

85%

Number needed to treat (NNT) for prevention of cardiovascular events=5
NNT for nephropathy and retinopathy=4
Gaede P et al (2003) N Engl J Med 348: 383–93

Steno 2 – Follow on study
• Patients from both arms followed up observationally
for further period of 5.5 years, by Steno Diabetes
Centre.
• Intensive arm as such disappeared but
recommendation to all clinician treating 93 patients to
treat all to more intensive treatment protocol.
• All patients were advised of benefits of more intense
intervention.
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Steno-2 Study 13 years on
(Mean FU 5.5 years post initial 7.8 year study)
Original Intensive therapy (n = 55)
100
P=0.35
Patients achieving target (%)

80

Original Conventional therapy (n = 38)
P=0.14

P=0.005

70
60
50
40
30

P=0.27
P=0.31

20
10
0

HbA1c
<6.5%

Cholesterol Triglycerides
< 4.5 mmol/L < 1.7 mmol/L

SBP
<130 mm Hg

DBP
<80 mm Hg

Gaede P et al. N Engl J Med. (2008) 358;6 580-590.

Steno-2 Study 13 years on

No of patient events

Note : Most patients experienced > 1 event

(Mean FU 5.5 years post initial 7.8 year study)
Original Intensive therapy (n = 55)
Original Conventional therapy (n = 38)

40

*

35

*

*

30
25

*

20

*

15
10
5
0

Death from
CV causes

Stroke

Myocardial
Infarction

CABG

Amputation

* = < 0.05

Gaede P et al. N Engl J Med. 2008; 358; 6 580-590

Steno-2 Study 13 years on

No of patient events

Note : Most patients experienced > 1 event

(Mean FU 5.5 years post initial 7.8 year study)
40

Original Intensive therapy (n = 55)
Original Conventional therapy (n = 38)
P = 0.0004

35

P = ns

30
P = 0.02

43

45

25
20
15
10

P = 0.04

P = 0.23

5
0

Diabetic
nephropathy

ESRD

Photocoag’ for Blindness in
PDR or MO
≥ 1 eye

Peripheral
neuropathy

Gaede P et al. N Engl J Med. 2008; 358; 6 580-590
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Steno 2 - Summary
• Benefits for the intensive arm were maintained.
• The rate of death for those in the conventional group
was 50%
• There was a 50% relative and 20% absolute risk
reduction for cardiovascular death in the intensive arm
• The benefits of intensively managing risk factors was
clear and the effect appeared to be additive with each
risk factor modification: lipid lowering; hypertension
management; glucose lowering; aspirin.
• Largely intensive arm continued to achieve targets:
conventional group benefited in terms of target
achievement nearing that of intensive by end of study

Steno 21 Years on. Years of life gained
by multifactorial intervention

Years of life gained by multifactorial intervention in patients with type 2 diabetes mellitus and microalbuminuria: 21 years follow-up on the Steno-2 randomised trial.
Diabetologia (2016) 59:2298–2307 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5506099/pdf/125_2016_Article_4065.pdf accessed 22/11/2017

Steno 21 Years on. Years of life gained
by multifactorial intervention

Years of life gained by multifactorial intervention in patients with type 2 diabetes mellitus and microalbuminuria: 21 years follow-up on the Steno-2 randomised trial.
Diabetologia (2016) 59:2298–2307 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5506099/pdf/125_2016_Article_4065.pdf accessed 22/11/2017
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Steno 21 Years on. Years of life
gained by multifactorial intervention

Years of life gained by multifactorial intervention in patients with type 2 diabetes mellitus and microalbuminuria: 21 years follow-up on the Steno-2 randomised trial.
Diabetologia (2016) 59:2298–2307 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5506099/pdf/125_2016_Article_4065.pdf accessed 22/11/2017

Steno 21 Years on. Years of life
gained by multifactorial intervention
• Steno represents potentially ‘real life’, multi-risk factor,
general practice-like diabetes management.
• The initial 7.8 year study showed dramatic reductions in all
diabetes complications from early intensive intervention.
Illustrating ‘metabolic memory’ or ‘legacy effect’.
• The following 5.5 year study showed that despite the original
conventional arm of the study now being treated intensively they benefited very little in terms of complications reduction.
• The 21 year post randomisation data shows benefits
continue.
• Steno provides patients with evidence that our interventions
work!
Years of life gained by multifactorial intervention in patients with type 2 diabetes mellitus and microalbuminuria: 21 years follow-up on the Steno-2 randomised trial.
Diabetologia (2016) 59:2298–2307 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5506099/pdf/125_2016_Article_4065.pdf accessed 22/11/2017
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