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Debbie, age 48 

Type 2 diabetes for 14 months (diagnostic 
HbA1cs 55/54mmol/mol). Attended 
structured education. Agreed target HbA1c 
48mmol/mol

HbA1c after 14 months 53mmol/mol. 
Debbie is requesting more time before 
starting medication.

BMI was 37kg/m², now 36.6kg/m²

Renal and liver function function normal

Has tried every diet and hates discussing 
her weight. Agreed to self-refer to  
Psychological Therapies to explore her 
relationship with food.
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Considerations: remaining on diet only

Insulin resistance will continue to cause: 

• compensatory over production of basal insulin 

• stunted post meal insulin production. 

Delaying the treatment pathway in the presence of insulin 
resistance may lead to further beta cell dysfunction (50% beta 
cell function is lost at the time of diagnosis).



Debbie

Aim: preserve/improve her beta cell 
function 

Explain: HbA1c trend compared to target

Explain: the mechanisms involved with 
insulin resistance and the importance of 
achieving a negative calorie balance to 
reduce insulin resistance

Explain: the role of Metformin

Agree: a plan for Metformin……..start 
low and go slow. It can always be 
stopped if insulin sensitivity improves



Audit recommendation: 
search HbA1c > 48mmol/mol, on no diabetes medication, 
date of diagnosis, age, eGFR, BMI, level of frailty

Proactive treatment escalation



Nicholas, age 66 

Type 2 diabetes 7 years with HbA1cs 52-
58mmol/mol. BMI 34.4kg/m² 

On Ramipril 5mg, Atorvastatin 20mg 
Metformin 1g twice daily

Recent MI and diagnosed with heart 
failure (ECHO ejection fraction 32%)

Aspirin 75mg and Isosorbide mononitrate 
60mg added. Atorvastatin increased to 
80mg

Metformin discontinued

At his annual review, 5 months later, 
HbA1c 72mmol/mol, eGFR 62mL/min/1.73 
m2 (3 last results 64-72 mL/min/1.73 m2)



Treatment options

a. Restarting Metformin

b. Adding a Sulphonylurea

c. Adding Pioglitazone

d. Adding a DPP-4 inhibitor (Gliptin)

e. Adding an SGLT-2 inhibitor (Gliflozin)

f. Adding a GLP-1 Receptor Agonist (GLP-1 RA)

g. Adding insulin



Cardiovascular (CV) safety studies 
Medication Group Study (& population detail) Medication

Sitagliptin DPP-4 i TECOS¹ Non inferiority in MACE outcomes: CV death, 
non-fatal MI, non-fatal stroke

Saxagliptin DPP-4 i SAVOR-TIMI 53² Non inferiority in MACE outcomes
Increase admissions heart failure (HF) (sig.)

Alogliptin DPP-4 i EXAMINE³ Non inferiority in MACE outcomes
Increased admissions HF failure (non sig.)

Linagliptin DPP-4 i CARMELINA⁴
CAROLINA⁵

Non inferiority in MACE outcomes
No increased CVD when compared to Glimepiride

Empagliflozin SGLT-2 
i

EMPA-REG⁶
99% established CV disease

Reduction in MACE outcomes, mainly CV
mortality, MI & also death from any cause
35% reduction admissions for HF

Canagliflozin SGLT-2 
i

CANVAS⁷
65% established CV disease
CREDENCE⁸ (renal specific)

Reduction in MACE similar to EMPA-REG (14% 
compared to 15%), HF results similar
Significant reduction in MACE by 20%

Dapagliflozin SGLT-2 
i

DECLARE-TIMI 58⁹
40% established CV disease

Non inferiority in MACE outcomes
Lower rate of CV death, due to reduction in HF

1. Green J et al. NEJM, 2015;373:232–242  2.  Scirica B et al. NEJM, 2013;369:1317-1326. 3.  White W et al. Am Heart J 2011 Oct;162(4):620-626
4. Rosenstock J et al. JAMA, 2019;321(11):69-79  5. Rosenstock K et al. JAMA, 2019;322(12):1155-1156 6. Zinman B et al. NEJM, 2015;373:2117-
2128. 7. Neal B et al. NEJM, 2017;377: 644-657 8. Perkovic V et al. 2019;380:2295-2306  9. Wiviott S et al. NEJM, 2019;380:347-357
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Nicholas 

The same as before but

eGFR 50 mL/min/1.73 m2 (3 last results 54-
59 mL/min/1.73 m2)



Treatment options

a. Restarting Metformin

b. Adding a Sulphonylurea

c. Adding Pioglitazone

d. Adding a DPP-4 inhibitor (Gliptin)

e. Adding an SGLT-2 inhibitor (Gliflozin)

f. Adding a GLP-1 RA

g. Adding insulin
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GLP-1 CV safety studies
Medication Study Medication

Albiglutide HARMONY¹
100% established CV disease

Significant reduction in CV events but not 
deaths

Dulaglutide
(Trulicity)

REWIND⁶
31.5% established CV disease

Significant reduction in non-fatal stroke aided 
primary MACE outcome, with or without 
previous CV event

Exenatide 
once weekly 
(Bydureon)

EXSCEL²
73% established CV disease

Non inferiority in MACE outcomes

Liraglutide
(Victoza)

LEADER³
81% established CV disease

Significant reduction in MACE, CV mortality & 
death from any cause. 

Lixisenatide ELIXA⁴
Recent acute cardiac event

Non inferiority in CV events

Semaglutide
(Ozempic®▼)

SUSTAIN-6⁵
83% established CV disease

Significant reduction in non-fatal stroke and 
MI aided primary MACE outcome

1. Hernandez A. et al for the HARMONY investigators, The Lancet, 2018 392:10157:1519-1529      2. Holman R. for the EXSCEL investigators, NEJM, 2017 
28;377(13):1228-1239 3. Marso P. et al., for the LEADER investigators, NEJM, 2016;375:311-22   4. Pfeffer M, for the ELIXA investigators, NEJM, 2015; 

373: 2247-2257   5. Marso S. et al. for the SUSTAIN 6 investigators, NEJM, 2016; 375:1834-1844 6. Gerstein HC et al  for the REWIND investigators, 
Lancet 2019; 394



Ray, age 56

Type 2 diabetes for 2.5 years

Normally active lifestyle, 30 minute dog-walk 
daily, shop worker – on his feet most of the 
working day, works shifts with an erratic eating 
pattern.

Found working difficult over the last two months 

• BMI 21.2kg/m²

• HbA1c 77mol/mol (9.2%). Symptomatic: 
lethargy, polyuria, polydipsia

• eGFR 67mL/min/1.73 m2

• blood ketones 0.4mmol/l (normal < 0.6mmol/l)

• LFTs within normal range

• On Metformin slow release 1g daily (does not 
tolerate more)



What will Ray’s treatment pathway 
include?

a. Sulphonylurea (Gliclazide or Glimepiride)

b. Short-acting insulin secretagogues (Repaglinide)

c. Pioglitazone

d. DPP-4 inhibitor

e. SGLT-2 inhibitor

f. GLP-1 RA

g. Insulin
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Proactive treatment escalation

Audit recommendation: 
search HbA1c > 58mmol/mol, on Metformin, date of 
diagnosis, age, eGFR, BMI, level of frailty



Leonard, age 84

Type 2 diabetes for 31 years. He enjoys a 
daily walk and still drives from Kent to 
Leicester to visit family

Takes Metformin 500mg three times daily, 
Gliclazide 120mg twice daily, Sitagliptin 
100mg once daily

eGFR 36mL/min/1.73 m2

Moderate frailty

HbA1c 40mmol/mol (5.8%), was 
44mmol/mol (6.2%) 18 months ago

BMI 29kg/m2

No prescription request for blood glucose 
monitoring strips for over 12 months



Leonard

Recheck HBA1c in 3 months and compare 
to agreed target. Then review need for 

further de-escalation

Reduce 
Sitagliptin 

due to 
eGFR < 45

Stop 
Gliclazide

Reduce 
Metformin 

due to 
eGFR < 45



De-escalation of treatment

Audit recommendation: 
search HbA1c < 53mmol/mol, on a Sulfonylurea or insulin, 
moderate or high frailty, age, eGFR, BMI
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