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Action: reduces hepatic glucose production & improve insulin sensitivity
First line therapy. Can be used in combination with all other options

Min / Max dose Recommended therapeutic dose Time to take

Metformin standard release ~ 500mg - 2g With or after a meal

(sr)

2g daily or 1g daily (stable eGFR 30-45)

Metformin 500mg - 2g 2g daily or 1g daily (stable eGFR 30-45) With a meal
modified release (mr)
Pros Cons

High HbA1c efficacy (7-22mmol/mol - dose
dependent

Metformin mr first line (NICE NG28)

Reduces insulin resistance

Extensive experience

Rare hypoglycaemia

No weight gain. Evidence of slight weight loss
UKPDS initially showed } microvascular
complications. 10-year observational follow-
up highlighted the legacy effect: | micro and
macrovascular outcomes and mortality
(Holman et al 2008). 44-year results: 31% | in

Gastrointestinal side effects (1-2 week titration required)
Large tablets, difficult to swallow

Vitamin B12 malabsorption. www.gov.uk/drug-safety-
update/metformin-and-reduced-vitamin-b12-levels-new-advice-for-
monitoring-patients-at-risk

Lactic acidosis (rare but life threatening) *

Requires a drug holiday during a dehydrating illness

Contraindications:

eGFR < 30 (reduce dose to 1g daily eGFR < 45)

any acute metabolic acidosis

acute conditions that can alter renal function:
dehydration, sepsis, M, cardiac/respiratory failure. All

can cause acute kidney injury

hepatic insufficiency: acute alcohol use, alcoholism (liver
enzymes 3 x upper limit of normal). Can be used with
Metabolic Dysfunction Associated Steatotic Liver Disease
Low cost: (2g daily) (MASLD) if diagnosis confirmed.

£2.16 - 4 x 500mg tablets, £12.06 - 2 x 1g Oral solution

tablets 2g daily 600ml/month (30-day supply 500mg/5ml) £24.92
mr preparation £2.90 - 4 x 500mg tablets, £3.66 Higher strengths are more expensive
- 2 x 1g tablets Oral powder sachets

2g daily 2 x 1g sachets £25.20

NICE NG28 (2015, updated 2026): Introduce medicines one at a time, starting with Metformin mr, check tolerability
while titrating to maximum tolerated dose. Then start the SGLT-2 inhibitor. Those already on Metformin sr continue if it
remains effective, switch to Metformin mr if not tolerated or person’s preference.

MI, 25% ] in all-cause mortality, extended life
by 2.7 years (Holman et al 2022)

Safe in pregnancy

Combination options available

*Lactic acidosis. Inadequate clearance of lactic acid from the blood, leading to an excessively low pH (<7.35) and
metabolic acidosis. Lactate is a by-product of anaerobic respiration, normally cleared from the blood by the kidneys,
liver and skeletal muscle.

To reduce the risk of lactic acidosis
Assess eGFR before initiating and follow the SPC’s advice regarding dose.
Stop short term if dehydrated (diarrhoea / vomiting), severe infection, acute kidney injury or shock (i.e. post Ml)
Stop before and up to 48-hours after investigations using iodinated contrast agents
Stop pre-surgery and restart once fully hydrated
Avoid excessive alcohol intake

Diabetes prevention Cochrane review (Madson et al. 2019).

Metformin compared with placebo or diet and exercise reduced or delayed the risk of T2DM in people at increased risk
for the development of T2DM (moderate-quality evidence). However, metformin compared to intensive diet and
exercise did not reduce or delay the risk of T2DM (very low-quality evidence)


http://www.drugtariff.nhsbsa.nhs.uk/
http://www.gov.uk/drug-safety-update/metformin-and-reduced-vitamin-b12-levels-new-advice-for-monitoring-patients-at-risk
http://www.gov.uk/drug-safety-update/metformin-and-reduced-vitamin-b12-levels-new-advice-for-monitoring-patients-at-risk
http://www.gov.uk/drug-safety-update/metformin-and-reduced-vitamin-b12-levels-new-advice-for-monitoring-patients-at-risk

Action: stimulates the beta cells to produce insulin

First line for symptomatic relief. Can be used with all other options

When initiating insulin:
reduce or stop Sulfonylureas when adding basal insulin (SIGN, 2017, updated Jan 2024)
stop medicines being used solely to manage hyperglycaemia (NICE 2015, updated 2026)

Name Minimum dose Maximum Time to take
Gliclazide 40mg 160mg twice daily Before a meal
40, 80mg, 160mg tablets
Gliclazide mr 30mg 120mg daily Similar time each day, before
30 and 60mg tablets 30mg mr = 80mg standard a meal
Gliclazide
Glimepiride 1mg 6mg Similar time each day, before
1, 2, 3 and 4mg tablets 1mg = 80mg Gliclazide a meal

Do not use CKD 4 or 5 (ABCD, 2018)

Pros Cons
High HbA1c efficacy (11-22mmol/mol) Hypoglycaemia. Increases with CKD (avoid eGFR <
Rapid response. Good at tackling osmotic symptoms 30)
post diagnosis Blood glucose monitoring recommended by DVLA
Extensive experience and in CKD 3b*
Once daily preparations available (Gliclazide mr and DVLA requirement for Group 2 drivers: regular self-
Glimepiride). Avoid elderly and declining eGFR monitoring of blood glucose at least twice daily and
CAROLINA study (2019): Glimepiride showed no at times relevant to driving, i.e. no more the 2 hours
increased CVD when compared to Linagliptin before the start of the first journey and every two
Short acting SU morning dose recommended to treat hours while driving
steroid-induced glucose excursion (JBDS-IP, 2023) Associated with weight gain (2-5kg)
Low cost Lack of durability (maintaining glycaemic control)
Gliclazide 40mg tablets £0.74 Switching from Metformin to a SU causes increased
Gliclazide 80mg tablets £0.70 (x 4 daily £2.80) risk Ml and all-cause mortality (Douros et al. 2018)
Gliclazide 160mg tablets £3.27 (x 2 daily £6.54)
Gliclazide mr 30mg tablets x 4 daily £4.12, 60mg tablets ~ Ensure every person on SUs have a pre-meal glucose
x 2 daily £16.92 target range in line with their agreed HbA1c. This allows
Glimepiride 1mg £1.00, 2mg £0.89, 3mg £0.90, 4mg dose adjustment (including deescalation when adding
£1.17 for a 30-day supply new medications) https://pitstopdiabetes.co.uk/wp-

content/uploads/2023/06/HbA1cChart_PITstopA4posters_ed18.pdf

NICE NG28 (2015, updated Feb 2026)
Consider if symptoms of hyperglycaemia at any stage. Review when blood glucose within target
Aim for a target HbAl1c no lower than 53mmol/mol (7%) for people on a SU
Sulfonylureas appear in the ‘further medication’ options in every subgroup

Association of British Clinical Diabetologists (ABCD) (2018)

Patients with type 2 diabetes and CKD on a SU are at greater risk of hypoglycaemia. Regular blood glucose monitoring is
required. If eGFR < 45 blood glucose monitoring should be mandatory*. Gliclazide is metabolized in the liver, therefore the
preferred SU for people with CKD. If eGFR < 45 use a sub-maximal dose. Avoid alongside insulin when eGFR < 45.

Targeted use of SUs:
to reduce symptoms related to hyperglycaemia at any time, including at diagnosis (often short term). Blood glucose
monitoring required (acute prescription). Agree a pre-meal, alarm blood glucose, allowing structured dose reduction
insulin requiring (lower BMI, osmotic symptoms, high HbA1c, often younger). Use after Metformin to test the pancreas,
helping the patient understand the need for insulin
to reduce the HbA1lc before adding an SGLT-2. A high HbAlc (>86mmol/mol) increases the risk of dehydration. NICE
NG28 (2015, updated 2026) state: increased risk of Diabetic Ketoacidosis if at risk of dehydration or volume depletion.
Recommend addressing modifiable risks before starting.
to treat the daytime rise in glucose caused by steroids (JBSD-IP, 2023)
treatment for specific types of monogenic diabetes


https://pitstopdiabetes.co.uk/wp-content/uploads/2023/06/HbA1cChart_PITstopA4posters_ed18.pdf
https://pitstopdiabetes.co.uk/wp-content/uploads/2023/06/HbA1cChart_PITstopA4posters_ed18.pdf

Blocks glucose reabsorption by the kidney leading to glucose excretion in urine & caloric loss.
License includes monotherapy (if intolerant to Metformin) and as an add on to other diabetes medications, including insulin.

Name Therapeutic dose Time to take eGFR ml/min/1.732
Canagliflozin 100mg daily. Before the Initiate 100mg dose when eGFR > 30*
Dose can be increased to first meal of Can continue 100mg if eGFR < 30
300mg daily. the day Can increase to 300mg if eGFR > 60. If eGFR falls below 60 use 100mg
Dapagliflozin 10mg daily (5mg severe Any time Initiate when eGFR > 15*. Stop < 15
hepatic impairment)
Empagliflozin 10mg daily Any time Initiate 10mg dose when eGFR > 20*
(Jardiance) Dose can be increased to For heart failure use 10mg dose eGFR > 20
25mg daily Can increase to 25mg dose if eGFR> 60. If eGFR falls below 60 use 10mg

Ertugliflozin®Y

In morning, with /

5mg daily. Dose can be
without food

increased to 15mg daily

Initiate when eGFR > 45. Stop if eGFR persistently < 30
Can increase to 15mg if eGFR > 60. If eGFR falls below 60 use 5mg

Pros Cons

e Moderate HbA1c efficacy (6 — 14mmol/mol) Genitourinary infections. Independent risk factors: females,

e  Weight loss (2-3kg). Reduction in visceral fat higher BMI, history of genital infections (McGovern et al, 2020)
e Rare hypoglycaemia Polyuria

e Blood pressure reduction (systolic 4 mm/Hg) Volume depletion / hypotension / dizziness

e Insulin-independent mechanism Increased LDL- C

e Once daily dosing Increased creatinine (transient for first 1-2 weeks)

o  SGLT-2is combined with GLP-1 Agonists reduced MACE Ues wilin Gelliflon = B YEels e el

outcomes by 30% and serious renal events by 57%
(population cohort study) (Simms-Williams et al 2024)
Favourable renal outcomes:
CREDENCE (Perkovic et al 2019) Canagliflozin 100mg
DAPA-CKD (Heerspink et al 2020) Dapagliflozin 10mg
EMPA-KIDNEY collaborative group (2022) Empagliflozin 10mg
NICE CKD (2021) Once titrated ACEi/ARB to max. tolerated
dose offer SGLT-2i if ACR is > 30mg/mmol. Consider SGLT-2i
if ACR 3-30mg/mmol. They must meet the eGFR thresholds
Favourable CV outcome trials

Empagliflozin: EMPA-REG outcome trial (Zinman et al 2015)
Canagliflozin: CANVAS programme (Neal et al 2017)

Class effect: reduction in hospitalisation for Heart Failure
(hHF)

Specific trials showing significant reduction of hHF
EMPORER-REDUCED (Packer et al 2020), EMPORER-
PRESERVE (Anker et al 2021), DAPA-HF (McMurray et al
2019), DELIVER (Solomon et al 2022)

Direct benefit MASLD with Dapagliflozin (Jang et al. 2024)
Meta-analysis comparing Canagliflozin, Dapagliflozin and
Empagliflozin (all doses). Greatest HbA1c, triglyceride
reduction seen with Canagliflozin 300mg (Zaccardi et al.
2016).

INTENSIFY study (2023) looked at switching from
Canagliflozin 2100mg to 300mg. This led to sig. § in HbAlc,
weight, BP, liver enzymes and albuminuria. Canagliflozin
300mg achieves urinary glucose excretion up to 119g/day
compared to 60-80g/day for all other SGLT-2i doses.

SGLT-2is are less effective in reducing glycaemia when eGFR < 45
and not effective when eGFR < 30.

Increased risk of euglycaemic diabetic ketoacidosis

Highest risk: people with low beta cell reserve, suspected type 1
diabetes, eating disorders, severe dehydration, increased insulin
requirements during acute illness, surgery or excess alcohol
consumption

Use with caution: BMI < 27, HbAlc > 86mmol/mol, ketogenic diet,
cognitive impairment, pancreatic diabetes (Dashora et al. 2023)
Check if had previous DKA, unwell with intercurrent illness, at risk
of dehydration or volume depletion, on a very low carb. or
ketogenic diet. Addressmodifiable risks before starting. Suspend
treatment if choosing to follow a very low carb. or ketogenic diet
(NICE 20215, updated 2026)

Temporarily stop during periods of volume depletion, acute
serious medical conditions and 48h prior to surgery

Use with caution with loop diuretics (Canagliflozin: not licensed).
NICE committee reassured - amputation risk could not be
differentiated between SGLT-2 inhibitors and placebo.
Canagliflozin** and Ertugliflozin SPCs. Avoid use with lower limb
amputation. NICE (2021) committee reassured - amputation risk
could not be differentiated between SGLT-2 is and placebo.
Fournier’s Gangrene. Rare necrosing fasciitis of the perineum
(*55 cases in 6yrs with SGLT-2is, 19 cases in 35yrs other
medications)

Cost (28-day supply)

Canagliflozin (both doses) £39.20 (30-day supply)
Dapagliflozin 10mg £6.59

Empagliflozin (both doses) £36.59

Ertugliflozin (both doses) £29.40

** Warning followed the CANVAS study. Amputation rate, primarily of the toe, higher in pooled intervention groups 6.3/1000 vs. placebo 3.4/1000. Later Canagliflozin studies
(CREDENCE, 2019) and OBSERVE-4D real-world meta-analysis (Ryan et al. 2018) reported no increased risk of lower limb amputations.

NICE NG28 (2026). Prescribe alongside Metformin and start after titrating Metformin to max. tolerated dose. Target Hbalc on this ‘initial
therapy’ 48mmol/mol (unless frail). Consider continuing SGLT-2is for cardiovascular and renal benefits, even if they do not help the person
reaching their glycaemic or weight targets. Avoid use if level of frailty places the person at risk of adverse events.

Address inequalities regarding access and uptake. Identify and engage with this group

NICE CKS (April 2023). Includes contra-indications and cautions for use.

*Dashora et al, 2023 (ABCD) and Seidu et al 2024. Select the right person and the appropriate clinical setting for SGLT-2 inhibitors
PITstop note - always consider when to use with caution
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Increases insulin sensitivity. Favourable effect: Lipid profile, metabolic dysfunction-associated steatotic fatty liver disease
(MASLD), metabolic dysfunction-associated steatohepatitis (MASH)
Can be first line if Metformin is not tolerated. Normally second/third line

Name Min/Max dose Therapeutic dose Time to take

Pioglitazone 15mg, 30mg, 45mg 30mg (45mg leads to greater weight gain, Chosen time, with or

fracture risk and fluid retention)* without food

Pros Cons

e Relatively high HbA1c efficacy (11-17mmol/l dose e Weight gain. Dose-related*. Increases subcutaneous
dependent). Takes time to work so a glucose profile adipose tissue mass (non-visceral). Change in fat
after 2-4 weeks may not show any benefit. distribution reduces insulin resistance. TOSCA.IT

e Rare hypoglycaemia study - Pioglitazone vs. SUs. Mean weight gain < 2kg

e Good durability over 57 months in both groups (Vaccaro et al. 2017)

e Hepatic metabolism. No dose reduction as renal e  Fluid retention 3-5% increasing to 15-16% when
function declines. Licensed in end stage renal failure. combined with insulin
ABCD and Renal Association (2021) recommend use in e Increased Fracture risk men and women, dose
all stages of CKD dependent. Significant after 4 years of treatment.

e Favourable effect on lipid profile: increased HDL, Distal and proximal fractures. Absolute risk are small
reduced Triglycerides, small dense LDL particles but assess fracture risk with FRAX. (Colhoun et al,
converted to large buoyant LDL particles (Lebovitz, 2012) https://frax.shef.ac.uk/FRAX/

2019) Note: all the above increase with dose*

e  Reduction in systolic and diastolic BP (7 and 5mmHg e  Reports of bladder cancer
respectively) e lastoneinits class (bad media)

° Reduction in CVD events. ProACTIVE StUdy (Erdman et ° LFT testing r‘equ]red prior to starting. 3 month|y in
al. 2007) year 1, then annually

e Helps restore first phase insulin response and improve Contra-indicated:
other markers of beta cell function (Boughton et al, e Heart Failure
2017) e History of bladder cancer (Lewis et al. 2015 for further

e  Once daily preparation insight)

e Reduced risk of stroke & Mls in patients without e Uninvestigated haematuria
diabetes & with insulin resistance & a history of recent e Diabetic Ketoacidosis
stroke or TIA. IRIS trial (Kernan et al., 2016) e Hepatic impairment if ALT > 3 x upper limit of normal

e Reduction in Nonalcoholic Fatty Liver Disease (NAFLD) (ULN) (do not start if 2.5 x ULN)**

and Nonalcoholic Steatohepatitis (NASH) (Cusi K. 2016)
e lowcost: 15mg £3.67, 30mg £3.42, 45mg £20.00

Use with caution: Macular Oedema

*Weight gain, fluid retention and risk of fractures increases with higher dose, so advised to start with a low dose and review progress
after 3 months. Cusi (2020) reported results from four studies using the lower doses.

15mg: mean HbAlc reduction 11mmol/mol and weight gain 1.5kg.

30mg dose: mean HbA1c reduction 14mmol/mol and weight gain 2.5kg.

ABCD and Renal Association (2021)

e Avoid with heart failure and macular oedema

e Discontinue in patients with CKD who gain > 20% of their body weight in the first 2 weeks

e Specifically highlight hip fractures for both genders. Caution in patients with increased risk of hip fractures
e Do not start in people with known bladder cancer

e Discontinue in people with painless haematuria until bladder cancer is discounted

ABCD (Basu et al, 2021). The accumulated evidence from clinical trials favours the use of Pioglitazone as a drug with CV benefit.

Diabetes prevention Cochrane review (Ipsen et al, 2020). Pioglitazone reduced or delayed onset of type 2 diabetes compare with
placebo (low-certainty evidence) and compared with no intervention (moderate certainty evidence)

ADA/EASD (Davies et al. 2022) Prioritise use of organ-protective medications (Pioglitazone: NAFLD and NASH). Benefits must be
balanced against possible side effects of fluid retention, congestive HF, weight gain and bone fracture. Minimise side effects by using
lower doses and combining with SGLT-2 inhibitors and /or GLP-1 Agonists (GLP-1s) that promote weight loss and sodium excretion.

NICE NG28 (2015, updated 2026). Pioglitazone appears in the ‘further medication’ options in every subgroup apart from Heart
Failure.


https://frax.shef.ac.uk/FRAX/

Increase insulin secretion & reduce glucagon secretion in response to a meal (both glucose dependent).
Mainly second or third line, although most hold a monotherapy license.
Discontinue when starting a GLP-1 (NICE NG28, 2015, updated 2026, Davies M et al., 2022, SIGN 154 2024).

When initiating insulin:

stop medicines being used solely to manage hyperglycaemia (NICE NG28, 2026)
recommend reviewing the need for DPP-4 inhibitors when starting insulin (SIGN 154, 2024)

Dose
Alogliptin 25mg daily
Linagliptin 5mg daily
Sitagliptin 100mg daily
Vildagliptin 50mg twice daily

50mg daily with Sulfonylurea

Time to take: chosen time, with or without food

Pros

e  Modest HbAlc efficacy 7-9mmol/mol

e Rare hypoglycaemia

e Well tolerated

e  Mainly once daily dosing

e Combination preparations + Metformin

e  Weight neutral

e Suitable for use in CKD 4 (eGFR > 15).

e Alogliptin, Linagliptin and Sitagliptin licensed in end-stage
renal failure

e ABCD (2018) recommend use in all stages of CKD, with
appropriate dose reductions

e (CV outcome trials: non-inferior - cardiovascular death,
nonfatal myocardial infarction, nonfatal stroke, or
hospitalization for unstable angina.

—  Alogliptin, non-inferiority MACE (EXAMINE, 2013)

— Linagliptin: non-inferiority MACE (CARMELINA, 2019)

— Linagliptin: non-inferior vs. Glimepiride (CAROLINA, 2019)

— Sitagliptin: non-inferiority MACE (TECQOS, 2015)

Targeted use of DPP-4 inhibitors:

Renal dosing

12.5mg daily with eGFR > 30 & < 50
6.25mg daily with eGFR < 30 including end-stage
renal failure

5mg daily
Biliary tract excretion

50mg daily with eGFR > 30 & <45
25mg daily with eGFR < 30 including end-stage
renal failure

50mg -100mg daily

Cons

e  Pancreatitis has been reported in clinical trials,
but causality not established. Discontinue if
suspected

e Joint pain

e Bullous pemphigoid (rare skin condition).
Discontinue if suspected

Cost

— Alogliptin (all doses) £26.60

— Linagliptin £33.26

— Sitagliptin: 25mg £2.07, 50mg £2.53, 100mg
£2.32

— Vildagliptin 50mg x 2 £7.66

e declining eGFR (although if ACR > 3 consider a SGLT-2i with evidence of renal protection, having considered eGFR

threshold)
e good side effect profile
o elderly

e tonudge the HbAlc down to an agreed target



Short-acting insulin secretagogues. Stimulate insulin secretion. May be used in place of Sulfonylureas. Licensed in
monotherapy or second line with Metformin.

Name Minimum dose Maximum dose Time to take
Repaglinide 0.5mg (recommended 4mg up to four times daily 15-30 minutes before
0.5, 1 and 2mg tablets starting dose) meals

Pros Cons

Reduces postprandial glucose Risk of hypoglycaemia

excursions. Weight gain

Dosing flexibility. Great for Blood glucose monitoring recommended (see SUs)

people who eat a low Frequent dosing schedule

carbohydrate meal one day Not licensed with insulin or other oral hyperglycaemic agents (although works well

(omit) but a high carbohydrate with basal insulin)
meal another day (take). Need Not recommended in the elderly (>75)

an engaged patient Variable cost (based on 3 daily): Repaglinide 0.5mg £3.04, 1mg £28.58, 2mg £8.73
Pioglitazone & Metformin Competact Dapaglifiozin & Metformin Xigduo
Alogliptin & Metformin Vipdomet Canagliflozin & Metformin Vokanamet
Linagliptin & Metformin Jentadueto Empagliflozin & Metformin Synjardy
Sitagliptin & Metformin Janumet (£33.26) Empagliflozin & Linagliptin Glyxambi (£55.88)
Vildagliptin & Metformin Eucreas

Glycaemic control should be based on individual’s function and new therapy (SGLT-2 inhibitors and GLP-1 Agonists) should be
based on frailty phenotype. New therapy can be safely used in sarcopenic-obese and cautiously used in anorexic-
malnourished individual (Abdelhafiz, Emmerton, Sinclair, 2020).

Anorexic-malnourished frail: This phenotype is unlikely to benefit from the new therapy due to their favourable metabolic
profile in addition they may be at risk of serious side effects such as increased risk of further weight loss, dehydration,
hypotension, and falls.

Sarcopenic obese frail: This phenotype is likely to benefit from the new therapy due to their less favourable metabolic profile
and less risk of side effects.

* Ketogenic, very low calorie, low * Excessive alcohol intake? 2
carbohydrate diet™ >3 * Intravenous drug use!

*  Low BMI (<271, <252) (specialists may use for « Person with HbAlc >86
cardiac/renal benefits with low BMIs) mmol/mol?

* Those at risk of developing high glucose *  People rapidly progressed to
related complications (dehydration, poor needing insulin within 1-year after
compliance to treatment, frequent missed diagnosis, suspected type 1
medications)? diabetes or LADA® 2

* Current or previous Diabetes Ketoacidosis « pancreatic diseasel 2
(DKA)l, 2,3

* Frail and elderly who are at risk of
* Acute illness (specialists may continue with dehydration® 2

chronic heart failure even in the elderly)® 2 P . 12
Cognitive impairment®
* Surgery or planned medical procedure that ,

Frailty (esp.
may require starvation® %3

anorexic/malnourished)?

. Dashora U et al. ABCD, 2023, SGLT-2 inhibitors in type 2 diabetes. An education resource for HCPs

. Seidu S et al. Diabetes Therapy, 2024;15:1009-1124.

. NICE Clinical Knowledge Summary, SGLT-2 inhibitors (Dec 2024)

._Abdelhafiz A.. Emmerton D.. Sinclair A. Diabetes Research and Clinical Practice. 2020:169(108438) *
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