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Sodium-glucose co-transporter 2 (SGLT2) inhibitors are the latest class of blood glucose lowering 
agents available for people with type 2 diabetes. Taken once daily these agents can lead to 
improvements in HbA1c and have also been shown to impact favourably on weight and blood 
pressure although they are not licensed for this . They carry a low risk of hypoglycaemia, and 
cardiovascular outcome trials demonstrate a reduced risk in cardiovascular events.

Excess weight and an increased risk of cardiovascular disease are key features in type 2 diabetes, 
SGLT2 inhibitors can therefore be a useful treatment for many with this condition. However, like 
all medications, there are certain groups of people in whom the risks of taking an SGLT2 inhibitor 
may outweigh the benefits. This booklet describes best practice when considering the use of this 
class of medication.

INTRODUCTION: 

SGLT2 inhibitors – how do they work?

• Canagliflozin (Invokana) + Metformin 850mgs or 1g 
(Vokanamet)

• Dapagliflozin (Forxiga) + Metformin 850mgs or 1g (Xigduo)
• Empagliflozin (Jardiance) + Metfomin 850mgs or 1g (Synjardy)
• Ertugliflozin (Steglatro)

Brief description of action: SGLT2 is a high capacity cotransporter 
located in the proximal convoluted tubule of the nephron, 
responsible for re-absorbing about 90% of the glucose in the 
glomerular filtrate back into the blood. SGLT2 inhibitors reduce 
this capacity, thereby promoting loss of glucose in the urine, up to 
60 to 80g per day. This action reduces circulating blood glucose 
levels, encourages a reduction in weight through loss of calories 
and a reduction in blood pressure. (DeFronzo et al, 2012) 

All of the available SGLT2i's are licensed for type 2 diabetes. Only 
Dapagliflozin 5 mgs is also licensed for type 1 diabetes. This drug 
is also licensed for the treatment of heart failure with reduced 
ejection fraction (HFrEF) in adults with and without type 2 diabetes.

HbA1c efficacy as well as Cardiovascular Outcome Trials such 
as the CANVAS Program, EMPA-REG, DECLARE-TIMI 58 and 
VERTIS-CV suggest a reduction in cardiovascular disease 
and heart failure risk (Zinman B et al, 2015, Neal B et al, 2017, 
Wiviott, SD et al, 2019, Cannon et al, 2020). These trials have 
been recommended by the Federal Drugs Administration in 
America, pre-licence since 2012 for all new drugs to show 
there are no increase in cardiovascular events.

Please check each manufacturer’s separate SmPC for specific 
licence indications. All SGLT2 i's apart from Canagliflozin can 
be used with loop diuetics, but can be used with thiazide 
diuretics. 

 � Always check full prescribing data for individual 
preparations (see table over) 
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Drug Mild renal impairment;
CKD stage 2;
eGFR 89–60 mL/min/1.73m2

Moderate renal impairment;
CKD stage 3;
eGFR 59–30 mL/min/1.73m2

Severe renal impairment;
CKD stage 4–5;
eGFR <30 mL/min/1.73m2

Canagliflozin • In people with severe 
albuminuria (>30 mg/mmol) 
initiate at 100 mg down to an 
eGFR of 30 mL/min/1.73m2, 
continue until dialysis or renal 
transplantation.  The dose 
can be increased to 300 mg, if 
clinically needed, in those with 
an eGFR ≥ 60 mL/min/1.73m2  

• In people without severe 
albuminuria, (<30mg/mmol) 
initiate Canagliflozin at 100 mg 
OD down to an eGFR of 45mL/
min/1.73m2. Once eGFR falls 
below 45 mL/min/1.73m2, 
discontinue

• Do not intiate In people 
with albuminuria (>30 mg/
mmol) and an eGFR of 30ml/
min/1.73m2, or less 

• If already taking 100mg 
Canagliflozin continue until 
dialysis or renal transplantation

Dapagliflozin • No dose adjustment • Do not initiate if eGFR <60 mL/
min/1.73m2

• Avoid use

• Discontinue when eGFR <45 
mL/min/1.73m2 (persistently)

Empagliflozin • No dose adjustment • Do not initiate if eGFR <60 mL/
min/1.73m2

• Dose adjustment to 10 mg 
OD when eGFR <60 mL/
min/1.73m2 (persistently)

• Avoid use

• Discontinue when eGFR <45 
mL/min/1.73m2 (persistently)

Ertugliflozin • No dose adjustment • Do not initiate if eGFR <60 mL/
min/1.73m2

• Avoid use

• Discontinue when eGFR <45 
mL/min/1.73m2 (persistently)

• CKD=chronic kidney disease; eGFR=estimated glomerular filtration rate; OD=once daily; SGLT-2=sodium-glucose cotransporter 2;

• Information taken from relevant drug summaries of product characteristics, available at: www.medicines.org.uk (accessed 11.02.21)

Instructions and possible side effects

To gain optimum benefit from an SGLT2 inhibitor, always advise 
the person with type 2 diabetes to follow these instructions:

 q To drink at least two litres of fluid (ideally water) throughout 
the day to maintain good hydration: they may void a slightly 
increased amount of urine at each visit to the toilet

 q To pay attention to good personal hygiene: due to its 
mechanism of action, taking an SGLT2 inhibitor means 
their urine will test positive for glucose.

 q To check their feet regularly for any problems with 
circulation, wounds or sore areas. Seek medical help if 
any present

 q To stop taking temporarily if vomiting and restart when 
vomiting ceases

Potential side effects: 

• Urinary tract infection (UTI)

• Candida infections

• Diabetic Ketoacidosis (DKA) 

• Increased risk of lower limb amputation

• Osmotic diuresis induced postural hypotension 

Genital infections are common but can be treated with over 
the counter medicines. This is often a reason individuals 
discontinue treatment. Please refer to individual SPCs for 
product specific side effects and safety information

Figure 1: Prescribing guidance in people with renal impairment
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Signs and symptoms: 

Always consider the possibility of DKA in any individual taking 
SGLT2 inhibitors with the following (EMA 2016):

Excessive thirst 

Passing frequent 
large volumes 
of urine

Shortness of 
breath and/or 
laboured 
breathing 
(Kussmauls 
breathing)

Mental 
confusion and 
drowsiness. 

Abdominal pain Leg cramps

Nausea and/or 
vomiting. 

Dehydration 

The onset of DKA is usually rapid (over hours or days). The 
diagnosis is confirmed in symptomatic individuals when there is:

• Significant ketonaemia > 3.0mmol/L or significant ketonuria 
(more than 2+ on standard urine sticks) 

• Blood glucose > 12.0mmol/L
• Bicarbonate (HCO3- ) < 15.0mmol/L and/or venous pH < 7.3

 � Remember the development of DKA is rare in people with 
type 2 diabetes on SGLT2 inhibitor treatment. However, 
always test for ketones and assess for DKA if there are signs 
of difficulty in breathing, nausea, vomiting, abdominal pain 
even if the blood glucose is lower than expected.

Who may be at increased risk?

There is an increased risk of developing DKA in those 
individuals with:

• A low insulin-producing capacity in the pancreas, e g 
history of pancreatitis, latent autoimmune diabetes in 
adults (LADA) 

• A sudden reduction in insulin dose 
• Increased insulin requirement (due to illness, surgery or 

alcohol abuse)
• In conditions that can restrict food intake or lead to severe 

dehydration (such as surgery).

Reducing risk:

Health care professionals should discuss the risk of DKA along 
with any other side effects known to occur with individuals 
taking SGLT2 inhibitors before they are prescribed. They should 
also be informed of:

• Risk factors which increase the risk of developing DKA
• Common signs and symptoms of DKA
• When to stop or temporarily suspend treatment with  

SGLT2 inhibitors 
• The need to seek urgent medical assistance if they 

become acutely unwell and/or exhibit any signs 
associated with DKA 

When to stop or temporarily suspend treatment 
with SGLT2 inhibitors:

Stop treatment with the SGLT2 inhibitor immediately if DKA is 
suspected. Individuals with DKA will require urgent admission 
to hospital:  

• Do not restart treatment with any SGLT2 inhibitor in 
individuals who experienced DKA during use, unless 
another cause for DKA was identified and resolved

• Temporarily suspend treatment with an SGLT2 inhibitor 
in individuals who are hospitalised; treatment may be 
restarted once the individual is discharged

DIABETIC KETOACIDOSIS 

Diabetic ketoacidosis (DKA) is a serious and life-threatening complication of diabetes caused by 
absolute or relative insulin deficiency (JBDS 2013). It is nearly always seen in individuals with type 
1 diabetes but in recent times has been found in people with type 2 diabetes. These occurrences 
are attributed to inaccurate diagnosis of type 2 diabetes, or in individuals who are severely 
insulin depleted.  Rare cases of this condition (between 1 in 1000 and 1 in 10,000 patients) have 
occurred in acutely unwell people with type 2 diabetes taking SGLT2 inhibitors for the treatment of 
hyperglycaemia. A number of these cases have been atypical and associated with only moderately 
raised blood glucose levels (less than 14mmol/L) (EMA, 2016). 



5

Who may be at increased risk?

All people with diabetes are at increased risk of developing foot ulcers and gangrene 
requiring amputation, especially if they have poorly controlled diabetes and established 
renal or cardiovascular disease. SGLT2 inhibitors may not be an appropriate choice of 
therapy for people with an existing or previous lower extremity skin ulcer, peripheral 
vascular disease, infection, osteomyelitis or gangrene affecting the foot.

Reducing risk:

All people with diabetes should have their feet and footwear examined as part of their 
annual diabetes review. They (or their carer) should be taught basic foot care and how 
to look after their feet, to wear appropriate shoes and socks/stockings, to keep well-
hydrated, and to be able to identify problems with their feet. The individual (or their 
carer) should be taught basic foot care, this should include:

• Daily examination and foot inspection
• The wearing of shoes and stockings and appropriate footwear.
• When and how to seek advice if they develop, pain, discolouration, infection or a 

wound on their foot.
• A prescribing tool has been developed showing a traffic light system for the 

prescribing of SGLT2 inhibitors (Wheeler et al, 2020).

  WHY IS THIS LEAFLET FOR YOU?

Diabetic ketoacidosis (DKA) is a rare but serious condition. You have been given this 
leafl et because you are taking a tablet for type 2 diabetes that may increase your risk 
of getting DKA. This tablet belongs to a group of medicines called sodium glucose co-
transporter-2 (SGLT2) inhibitors. You may be more at risk of getting this rare side-eff ect:

• If you have a serious illness
• If you are dehydrated
• If you have had signifi cant weight loss and have poor appetite
• If you have an excessive alcohol consumption 
• If you have a sudden reduction in insulin treatment
• During surgery1

TYPE 2 DIABETES AND 
DIABETIC KETOACIDOSIS

This leafl et has been developed by AstraZeneca and 
TREND-UK. AstraZeneca has produced and funded the 

leafl et and is responsible for the content.

  WHY IS THIS LEAFLET FOR YOU?

Everyone has days when they are not well. If you have diabetes, being unwell can aff ect 
your glucose control so it is important that you know how to manage this. This leafl et 
will give you essential information on:

• How illness aff ects your glucose levels
• Looking after yourself
• Managing your insulin
• What to eat and drink
• Being prepared
• When to seek help

LIF
ESTYLE

TYPE 1 
DIABETES:
WHAT TO DO 
WHEN YOU 
ARE ILL 

The content of this leafl et was generated 
independently by TREND-UK. Printing and 

distribution was funded by Novo Nordisk
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INCREASED RISK OF LOWER LIMB AMPUTATION:

Initial studies, CANVAS and CANVAS-R on the use of Canagliflozin demonstrated an increased risk 
of lower limb amputations (mainly involving toes) affecting 6.3 vs 3.4 (canaglilflozin and placebo 
respectively) per 1000 patient years (Neal et al, 2017). This risk was however not shown in the recently 
published CREDENCE Trial (Perkovic et al, 2019). The European Medicines Agency (EMA, 2017) 
concluded this complication was unlikely to be specifically restricted to the use of canagliflozin and, 
therefore, issued a warning. The warning is present on the SmPCs for all SGLT2 inhibitors.

RESOURCES

Access our information leaflets for individuals who have diabetes at www.trenddiabetes.online
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APPENDIX 

SGLT2i Prescribing Tool (Wheeler et al, 2020)

The Prescribing Tool is a quick reference guide to support clinicians with treatment decisions concerning SGLT2i therapies. The Tool 
aims to provide clarity regarding common areas of confusion in clinical practice, such as early and late use of SGLT2i treatments 
within the T2DM pathway, the risk of diabetic ketoacidosis and lower limb amputations or bone fractures. The traffic light system 
highlights the types of people or situations you may encounter and appropriate approaches to prescribing in these cases:

• Green: Evidence supports SGLT2i prescribing in these situations
• Amber: Prescribe SGLT2i with caution
• Red: Do not prescribe SGLT2i

An evidence level has been assigned to each category, based on randomised controlled trial (RCT) and observational data as well 
as NICE/SIGN guidelines and the licensed indication for each therapy within the SGLT2i class of medicines. The level of evidence 
has been scored according to the ADA Evidence-Grading System (summarised below).

ADA evidence-grading system for “Standards of Medical Care in Diabetes"

Grade level Description

A Clear evidence from well-conducted, generalisable RCTs that are adequately powered, including:

• Evidence from a well-conducted multicentre trial or meta-analysis that incorporated quality ratings in 
the analysis

• Compelling non-experimental evidence

B Supportive evidence from well-conducted cohort studies

Supportive evidence from a well-conducted case-control study

C Supportive evidence from poorly controlled or uncontrolled studies

Conflicting evidence with the weight of evidence supporting the recommendation

E Expert consensus or clinical experience

NB. Where data are conflicting or lacking, advice has been provided that is based upon expert opinion and experience in T2DM 
management

Abbreviations

T2DM, Type 2 diabetes mellitus; SGLT2i, sodium-glucose co-transporter-2 inhibitor; ADA, American Diabetes Association; 
RCT, randomised controlled trial; ACR, albumin:creatinine ratio; BMI, body mass index; PAD, peripheral arterial disease; CV, 
cardiovascular; CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; UTIs, urinary tract infections; DKA, diabetic 
ketoacidosis; CKD, chronic kidney disease.
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Category Clinical situation Potential implications Evidence level

Evidence 
supports SGLT2i 
prescribing

First-line (metformin intolerant) A + B + E

Second-line to metformin A + B + E 

Third-line (add-on to second-line therapies) A + B + E

Combination with basal insulin or multiple daily injections of insulin¶ A + B + E 

Established CVD A + B + E

History of heart failure A + B + E

No history of lower limb amputation A

No history of PAD A

ACR >3 mg/mmol A

GLP-1 receptor agonist combination A + additional evidence required to support decision 

eGFR ≥60 mL/min/1.73m2*‡ A + B + E 

Overweight or obese A + B + E

Vulnerable to the effects of hypoglycaemia A

Prior stroke A + E

Prescribe SGLT2i 
with caution

History of PAD Lower limb amputation risk A + C

Osteoporosis Lower limb amputation/bone fracture risk A + B + E

Frail/elderly Lower limb amputation/bone fracture/falls risk A + B 

History of foot ulceration Lower limb amputation risk A 

History of fractures Bone fracture risk A + C

Stage 3a CKD (eGFR ≥45 ml/min/1.73m2) and Stage 3b CKD (eGFR ≥30 ml/min/1.73m2) with ACR >30 mg/mmol*¥ Licensed treatments only A + E

Receiving loop diuretics** A + E

Ketogenic diet DKA risk E

High HbA1c levels (>86 mmol/mol or 10%)◊ DKA risk, likely to need insulin A + B + E 

Systemic steroid therapy DKA risk/outside of licensed indication E 

Cognitive impairment E 

BMI <25 DKA risk E 

Previous lower limb amputation Lower limb amputation risk A + C 

Existing diabetic foot ulcers Lower limb amputation risk A 

Type 1 diabetes (diagnosed or suspected) (dapagliflozin 5mg only)⁰ DKA risk A + E 

Recurrent UTIs UTI risk E

Male with benign prostatic hypertrophy UTI risk E

Do not prescribe 
SGLT2i

DKA (or previous episode of DKA) DKA risk E + conflicting evidence

Eating disorders DKA risk E

Rapid progression to insulin (within 1 year) DKA risk E

Latent autoimmune diabetes DKA risk A + E

Excessive alcohol intake DKA risk/outside of licensed indication A + E

Diabetes due to pancreatic disease DKA risk/outside of licensed indication A + E

Genetic diabetes Outside of licensed indication 

Acute illness† Outside of licensed indication 

Pregnancy (or suspected pregnancy), planning pregnancy or breastfeeding Outside of licensed indication 

Recent major surgery Outside of licensed indication 

Past history of necrotising fasciitis of the perineum (Fournier's gangrene) Fournier’s gangrene risk E

¶SGLT2i therapies should be prescribed with caution in people requiring a rapid reduction in insulin dose, due to insulinopenia, which may increase DKA risk. *Decisions should be based upon recent eGFR measurement, rather than historical tests. 
‡Empagliflozin, dapagliflozin and ertugliflozin therapies may be initiated only in people with eGFR 60 mL/min/1.73m2 and may continue to be prescribed in those requiring tighter glycaemic control until eGFR reaches 45 mL/min/1.73m2.¥People with T2DM 
patients with albuminuria (urinary albumin: creatinine ratio >30 mg/mmol) and an eGFR ≥30 mL/min/1.73m2 can now be initiated on canagliflozin 100mg and also maintained on treatment until dialysis or renal transplantation. **The CREDENCE study and some 
sub-populations enrolled in published SGLT2i CV outcome trials included people receiving loop diuretics. However, canagliflozin is not currently licensed for use alongside loop diuretics and other SGLT2is recommend ongoing monitoring for signs of volume 
depletion. ◊Monitor HbA1c levels regularly and cease SGLT2is if elevated levels continue.  ⁰Dapagliflozin (5 mg) is the only SGLT2i licensed for in Type 1 diabetes (adjunct to insulin; initiated and supervised by a specialist). †SGLT2i treatment should be suspended 
in individuals with acute illness until fully recovered. Urinary symptoms, due to glucosuria, can be an issue for people prescribed SGLT2i medicines. However, UTIs are relatively rare and these medicines may be prescribed for people with a history of UTIs.

The SGLT2i Prescribing Tool has been prepared by the Improving Diabetes Steering Committee. Napp Pharmaceuticals has fully funded the 
creation of this non-promotional document and has reviewed and certified it for medical accuracy and compliance with the ABPI Code of Practice.
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