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hypoglycaemia across studies. The proportions of patients 

with genital infections and urinary tract infections were 

higher with dapagliflozin and canagliflozin versus their 

comparators. However, these infections were generally 

mild-to-moderate in intensity, treated with standard 

antimicrobial therapies, and rarely led to discontinuation.  

No dosage adjustments for dapagliflozin and canagliflozin 

are recommended for normal-to-mild renal impairment. 

Dapagliflozin and canagliflozin are not recommended  for 

use in patients with eGFR<60 and <45mL/min/1.73m
2
, 

respectively. Overall, SGLT2 inhibitors have shown the 

potential to become an important addition to the treatment 

armamentarium for effective management of patients with 

T2DM. 
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The prevalence of type 2 diabetes mellitus (T2DM)  is rising 

in Australia. Sodium glucose co-transporter 2 (SGLT2) 

inhibitors are an emerging treatment for T2DM. SGLT2 

inhibitors offer a novel approach to lowering  

hyperglycaemia by suppressing renal glucose reabsorption 

and increasing urinary glucose excretion. The increased 

urinary glucose excretion has also been associated with 

caloric loss and osmotic diuresis. Dapagliflozin and 

canagliflozin are the SGLT2 inhibitors that are approved for 

clinical use in the US, the European Union (EU), and 

Australia. Their use results in reductions in HbA1c and body 

weight across a broad range of patient populations ranging 

from drug-naive patients to those who require additional 

therapy due to inadequate glycaemic control on their 

existing treatment. In addition, reductions in blood pressure 

(BP), particularly systolic BP, have also been noted. SGLT2 

inhibitors are generally well tolerated with low rates of 

adverse events. Episodes of hypoglycaemia were mostly 

classified as minor, with low and balanced rates of severe 

 
 

What this review adds: 

1. What is known about this subject? 

The prevalence of type 2 diabetes (T2DM) is rising in 

Australia and there is an increasing need for new glucose- 

lowering drugs with benefits beyond glucose control. 

 
2. What new information is offered in this review? 

Data available from clinical trials of dapagliflozin and 

canagliflozin have shown the efficacy and safety of these 

drugs across a spectrum of patients with T2DM. 

 
3. What are the implications for research, policy, or 

practice? 

With the approval of dapagliflozin and canagliflozin in 

Europe, the US, and Australia, these drugs have  the 

potential to become an important treatment option for 

effective and well-tolerated management of diabetes. 

 
 

405 

SGLT2 inhibitors: New medicines for addressing unmet needs in type 
2 diabetes 

Robert G Moses,1 Stephen Colagiuri,2  Carol Pollock3 

 
1. Illawarra Diabetes Service, Clinical Trial and Research Unit, Illawarra Shoalhaven Local Health District, 

Wollongong, NSW, Australia 
2. Boden Institute of Obesity, Nutrition, Exercise & Eating Disorders, University of Sydney, Sydney, NSW, 

Australia 
3. Kolling Institute of Medical Research, Sydney Medical School, Royal North Shore Hospital, University of 

Sydney, Sydney, NSW, Australia 

REVIEW 

 
Please cite this paper as: Moses RG, Colagiuri S, Pollock C. 

SGLT2 inhibitors: New medicines for addressing unmet 

needs in type 2 diabetes. AMJ 2014;7(10):405-415. 

http://doi.org/10.21767/AMJ.2014.2181 

 
Corresponding Author: 

Dr Robert G Moses 
PO Box W58 Wollongong West, NSW, 2500 
Australia 
Email: robert.moses@sesiahs.health.nsw.gov.au 

ABSTRACT 

 

http://doi.org/10.21767/AMJ.2014.2181
mailto:robert.moses@sesiahs.health.nsw.gov.au


[AMJ 2014;7(10):405–415] 

406 

 

 

 

Background 

Type 2 diabetes mellitus (T2DM) is a chronic progressive 

disease associated with considerable morbidity and 

premature mortality. The prevalence of T2DM is rising 

worldwide; 382 million people were living with diabetes in 

2013, and the incidence is expected to increase to 592 

million by 2035.
1  

About one-fifth of adults with diabetes live 

in Southeast Asia, accounting for 72.1 million people with 

the disease. This number is expected to increase to 123 

million by 2035. The prevalence of diabetes in Australia has 

more than doubled from 1.5 per cent in 1989 to 4.1 per cent 

in 2008, as reported in a National Health Survey.
2

 

 

Many existing glucose-lowering therapies have limitations, 

including insulin-dependent mechanisms of action, which 

means that these agents lose efficacy over time as both 

endogenous insulin secretion and insulin sensitivity 

decrease.
3 

Furthermore, a number of  glucose-lowering 

drugs are associated with side effects such as  

hypoglycaemia and weight gain.
4 

Weight gain and 

hypertension are of particular significance given the high 

prevalence of obesity and cardiovascular diseases in 

patients with T2DM.
5,6 

Therefore, there is an increasing 

interest in new glucose-lowering drugs that act 

independently of insulin, have benefits beyond glucose- 

lowering    actions,    and    provide    improved    tolerability 

compared with traditional medications for T2DM. 

 
Glucose control by the kidney and SGLT2 
inhibition as an emerging target in diabetes 
The kidneys play a key role in glucose homeostasis. They 

generate glucose through gluconeogenesis, use glucose as 

an energy substrate, and reabsorb filtered glucose in the 

proximal renal tubules. However, until very recently, the 

kidney was not widely considered as a potential target for 

therapeutic  intervention  in  the  management  of diabetes. 

Approximately 180g of glucose per day is filtered by the 

kidneys.
7 

Almost all of the filtered glucose is reabsorbed by 

the sodium glucose co-transporter 2 (SGLT2) in healthy 

individuals. 

 

SGLT2 is selectively expressed in the kidney whereas sodium 

glucose co-transporter 1 (SGLT1) is highly expressed in the 

gastrointestinal tract, where it is responsible for both 

glucose and galactose reabsorption, and in the liver, lung, 

and kidney. SGLT2 is a low-affinity, high-capacity  

transporter located in the S1 segment of the proximal renal 

tubule, which reabsorbs 90 per cent of the filtered glucose.
8 

The remaining 10 per cent is reabsorbed through the high 

affinity/low capacity SGLT1 transporter in the S3 segment of 

the proximal tubule leaving minimal or no glucose in the 

urine of healthy individuals (Figure 1). This state of minimal 

or no glucosuria is maintained in healthy individuals until  

the renal threshold of 11mmol/L is exceeded.
9  

However, in 

T2DM, expression of the SGLT2 transporter is up-regulated 

and the renal threshold is increased, meaning that  

glucosuria is not observed in patients until the plasma 

glucose    levels    increase    to    substantially    greater than 

11mmol/L.
9        

In     this     way,     SGLT2     transport     works 

counterproductively to maintain raised plasma  glucose 

levels in T2DM. Inhibition of SGLT2 transport by therapeutic 

intervention in such patients resets the system by lowering 

the reabsorption threshold for urinary glucose, thereby 

leading to correction of hyperglycaemia. 

 
Suppressing renal glucose reabsorption and effectively 

increasing urinary glucose excretion via SGLT2 inhibition is 

emerging as a novel insulin-independent mechanism to 

lower elevated plasma glucose levels in patients with T2DM. 

Given that SGLT2 is only expressed in the kidney, the effects 

of SGLT2 inhibitors are limited to glycosuria and associated 

salt and water losses. The long-term tolerability of  

glucosuria (albeit in the absence of hyperglycaemia) has 

been demonstrated in patients with familial renal  

glucosuria, a condition caused by genetic mutations in 

SGLT2. Such patients have reported normal kidney function 

with no increase in the incidence of diabetes, urinary tract 

infection (UTI), or renal impairment.
10,11

 

 
SGLT2 inhibitors 
Highly selective, orally available SGLT2 inhibitors, including 

dapagliflozin, canagliflozin, ipragliflozin, empagliflozin, and 

ertugliflozin have been developed and/or are currently 

undergoing clinical trials. Dapagliflozin and canagliflozin 

have now been approved for clinical use in patients with 

T2DM in the US, the European Union (EU), and Australia.
12–

 

18 
 
 
 

SGLT2 inhibitors lower blood glucose by increasing urinary 

glucose excretion. The magnitude of this effect is  

dependent on the concentration of glucose in the blood and 

the glomerular filtration rate. As blood glucose levels 

decrease following initiation of treatment with SGLT2 

inhibitors, the glucose load filtered by the kidney reduces 

and further urinary glucose excretion becomes limited. In 

this way, SGLT2 inhibitors can be viewed as having a self- 

regulating effect on blood glucose levels, which is reflected 

in  a  low  intrinsic  propensity  to  cause hypoglycaemia.
19  

In 

addition, glucosuria associated with SGLT2 inhibition has 

been associated with caloric elimination leading to weight 

loss,   and   osmotic   diuresis   and   natriuresis  leading  to a 
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reduction in blood pressure (BP; noted in the dapagliflozin 

and canagliflozin studies discussed in this review).
20

 

 

Efficacy of SGLT2 inhibitors 
This review focuses on the key findings from the two 

approved SGLT2 inhibitors: dapagliflozin and canagliflozin. 

In Australia, dapagliflozin 10mg is Therapeutic Goods 

Administration (TGA) approved for use as monotherapy, 

initial combination therapy with metformin, fixed dose 

combination with metformin extended-release, and add-on 

combination     therapy     with     other  anti-hyperglycaemic 

agents.
13,14         

It      has      been      recommended      by    the 

Pharmaceuticals Benefits Scheme (PBS) as a dual oral 

combination therapy with metformin or a sulfonylurea.
13,21

 

 

Canagliflozin 100 and 300mg doses have been  TGA 

approved for use as monotherapy and add-on combination 

therapy with other anti-hyperglycaemic agents including 

insulin. Canagliflozin has also been recommended by the 

PBS for dual oral combination therapy with metformin or a 

sulfonylurea.
12

 

 
Glycaemic efficacy of SGLT2 inhibitors 
Dapagliflozin and canagliflozin have demonstrated efficacy  

in lowering glucose across a broad range of patient 

populations ranging from drug-naive patients at an early 

stage of T2DM, to those who require additional therapy due 

to inadequate glycaemic control on their existing oral 

antidiabetic drugs (OADs) or insulin therapy. 

 
A head-to-head comparison of dapagliflozin with glipizide in 

patients with T2DM inadequately controlled on metformin 

demonstrated similar changes in HbA1c at 52 weeks (−0.52 

vs. −0.52% for dapagliflozin vs. glipizide, respectively) (Table 

1). Significant reductions in HbA1c were noted at 24 weeks 

when dapagliflozin 10mg was administered in patients 

inadequately controlled on metformin, glimepiride, or 

insulin  ±  OADs.  Changes  in  HbA1c  ranged  from  −0.82 to 

−0.96 per cent for dapagliflozin 10mg vs. −0.13 to −0.39 per 

cent for placebo; p<0.001 (Table 1). 

 

The reductions in HbA1c achieved at 24 weeks were 

maintained over 1–4 years in the head-to-head comparison 

of dapagliflozin with glipizide administered to patients 

inadequately controlled on metformin and in the 

dapagliflozin studies in patients inadequately controlled on 

metformin, sulphonylurea, or insulin.
22–27 

These HbA1c 

decreases maintained over time suggest that dapagliflozin 

may be useful for long-term glycaemic control. 

Clinical trials have also provided encouraging data for the 

efficacy of canagliflozin 100 or 300mg in a range of clinical 

settings. A head-to-head comparison study of canagliflozin 

vs. glimepiride in patients with T2DM on background 

metformin showed non-inferiority of both canagliflozin 

doses to glimepiride in HbA1c lowering at 52 weeks (−0.82 

and −0.93 vs. −0.81% for canagliflozin 100 and 300mg doses 

vs. comparator, respectively) (Table 1). This non-inferiority 

was maintained over a period of two years.
28 

Significant 

reductions in HbA1c were noted with canagliflozin 100 and 

300mg doses vs. placebo in patients inadequately controlled 

on metformin, metformin plus sulphonylurea or insulin over 

18–26 weeks. Changes in HbA1c ranged from −0.63 to −0.85 

per cent for canagliflozin 100mg, −0.72 to −1.06 per cent for 

canagliflozin 300mg vs +0.01 to −0.17 per cent for placebo; 

p<0.001 (Table 1). 

 

Weight loss with SGLT2 inhibitors 
Reductions in body weight have been observed with SGLT2 

inhibition. Dapagliflozin was associated with weight loss vs. 

weight gain with glipizide at 52 weeks in patients 

inadequately controlled on metformin (−3.2 vs. +1.4kg for 

dapagliflozin     vs.     glipizide,     respectively;     p<0.0001).
29

 

Significant and clinically meaningful reductions in body 

weight were observed with dapagliflozin 10mg vs. placebo  

in patients inadequately controlled on metformin, 

glimepiride, or insulin ± OADs at 24 weeks. Changes in 

weight ranged from −1.6 to −2.9kg for dapagliflozin 10mg  

vs.  +0.4 to  −0.9kg  for  placebo; p<0.001). The reductions in 

body weight were maintained over the longer-term.
24–26,30–

 

32 
The longest available data for an SGLT2 inhibitor to date 

demonstrate that dapagliflozin maintains weight loss over a 

period of 208 weeks.
27

 

 
Likewise, reductions in body weight were also noted in the 

canagliflozin studies. Both canagliflozin 100 and 300mg 

doses produced significant body weight reductions vs. 

weight gain with glimepiride in patients with T2DM on 

background   metformin  at   52  weeks  (−3.7  and   −4.0  vs. 

+0.7kg for canagliflozin 100 and 300mg vs. comparator, 

respectively; p<0.001).
33 

These reductions  were  sustained 

up to 104 weeks.
28 

Significant dose-related decreases in 

body weight were noted with canagliflozin 100 and 300mg 

vs. placebo in patients inadequately controlled on 

metformin plus sulphonylurea
34 

(−1.9 and −2.5 vs. −0.8kg, 

respectively; p<0.001) at 26 weeks, and in patients 

inadequately controlled on insulin ± OADs
35 

(−1.8 and −2.3 

vs. +0.1kg, respectively; p<0.001) at 18 weeks. 
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BP reduction with SGLT2 inhibitors 
In addition to reductions in body weight, treatment with 

SGLT2 inhibitors across several studies was associated with 

decreases in BP, particularly systolic BP. Mean reductions 

from baseline in systolic BP of 3.6–6.7mmHg with 

dapagliflozin were noted across studies up to 52  weeks, 

with no notable increases in orthostatic hypotension. 

Sustained, although somewhat smaller, decreases in systolic 

BP were noted with dapagliflozin 10mg over 1–4 years.
22,24–

 

27,31 
 
 
 

Likewise, reductions in systolic BP of 3.3–5.4 and 4.3– 

6.9mmHg with canagliflozin 100 and 300mg, respectively, 

were noted across studies up to 52 weeks. Sustained, but 

somewhat  smaller,  reductions  in  BP  were  noted  at  104 

weeks in the canagliflozin vs. glimepiride study.
28

 

 
The reduction in BP is considered to be due to a decrease in 

intravascular volume associated with osmotic diuresis and 

natriuresis. The events of hypotension were, therefore, 

more common in patients particularly at risk of volume 

depletion, such as elderly patients, patients with renal 

impairment or those on loop diuretics. However, the 

proportion of patients with orthostatic hypotension was 

similar between patients receiving SGLT2 inhibitors and 

placebo/comparator. 

 

Safety of SGLT2 inhibitors 
For the studies discussed in this review, the safety analyses 

were conducted in all randomised patients who took at  

least one dose of study medication and data were 

summarized using descriptive statistics only; no statistical 

tests for differences between treatments were performed 

and no p-values were calculated. 

 
SGLT2 inhibitors were well tolerated in clinical  trials; 

adverse event (AE)-related discontinuations were low and 

balanced across groups (Table 2). 

 

Hypoglycaemia 
The vast majority of hypoglycaemic episodes in the 

dapagliflozin studies were classified as minor, with no major 

episodes in the add-on to metformin and glimepiride  

studies at 24 weeks (Table 2). In the add-on to insulin study, 

the number of patients with events of major hypoglycaemia 

was low and balanced in the dapagliflozin 10mg and  

placebo groups at 48 weeks (Table 2). 

 
Over the longer term, there were no major episodes of 

hypoglycaemia with dapagliflozin administered to patients 

inadequately controlled on metformin over 102 weeks, or 

those inadequately controlled on glimepiride over 48 

weeks.
22,24,25 

Furthermore, in the head-to-head active 

comparator study, there were ~10-fold fewer dapagliflozin- 

treated patients (5.4 per cent) reporting hypoglycaemia vs. 

glipizide-treated patients (51.5 per cent) over 208 weeks.
27

 

 
The proportions of patients with severe hypoglycaemia  

were low and balanced in the canagliflozin studies in 

patients inadequately controlled on metformin plus 

sulphonyurea and those inadequately controlled on insulin. 

No patient reported severe hypoglycaemia when 

canagliflozin was administered to patients inadequately 

controlled on metformin monotherapy (Table 2). The head- 

to-head comparison of canagliflozin with glimepiride 

showed lower proportions of patients with hypoglycaemia 

episodes in the canagliflozin 100 and 300mg groups vs. 

glimepiride (Table 2). 

 
Genital infections and urinary tract infections 
High levels of glucosuria induced by SGLT2 inhibitors raise 

the risk of developing genital infections (mostly candidiasis) 

and to a relatively lesser extent, urinary tract infections 

(UTIs) in treated patients. Events suggestive of genital 

infections were increased with dapagliflozin 10mg (6.6–12.9 

per cent) vs. placebo (0.7–5.0 per cent) across studies at 24, 

48, and 52 weeks, and were observed more frequently in 

women than men. However, these events were generally 

mild-to-moderate in intensity, treated with standard 

antimicrobial therapies and rarely led to discontinuation. 

Data over the longer term showed that most events 

suggestive of genital infections occurred early in the course 

of   treatment   (mostly   in   the   first   24   weeks)   and that 

recurrent infections were uncommon.
22–25,27  

In the head-to- 

head comparison of dapagliflozin with glipizide in patients 

inadequately controlled on metformin, the majority of 

patients with genital infections first presented during year 1 

(12.3 vs. 2.7 per cent for dapagliflozin and glipizide, 

respectively). The events suggestive of genital infections at 

year 4 were 16.3 vs. 4.2 per cent, respectively.
27

 

 
Events suggestive of UTI were also higher with dapagliflozin 

10mg (5.3–10.8 per cent) vs. placebo (4.0–8.0 per cent) 

across most studies up to 52 weeks
23,25,36 

and over the  

longer term.
7,37 

These findings were further supported by 

safety data pooled from 12 dapagliflozin trials that showed 

higher frequency of UTIs with dapagliflozin 10mg (6.5 per 

cent) vs. placebo (4.5 per cent); however, it is important to 

note that the difference in the frequency of UTIs between 

the two groups was not statistically significant.
38 

Most UTIs 

responded to treatment with standard antimicrobial 

medications and rarely led to discontinuation. 
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The incidence of genital mycotic infections and UTIs was 

higher with canagliflozin 100 and 300mg vs. placebo across 

studies up to 52 weeks (genital infections: 6.2–10.8 and 6.6– 

11.1 vs. 1.1–3.2 per cent, respectively; UTIs: 2.3–7.2 and 

3.4–6.4 vs. 2.1–5.1 per cent, respectively). Similar to the 

dapagliflozin findings, the AEs of genital infections and UTIs 

noted with canagliflozin were generally mild-to-moderate in 

severity, treated with topical and/or oral antifungal 

therapies, and rarely led to study discontinuation. 

 

Other considerations 
Use in patients with impaired renal function 
The efficacy of dapagliflozin is dependent on renal function 

and it is not recommended for use in patients with 

moderate-to-severe        renal        impairment      [estimated 

glomerular filtration rate (eGFR) persistently <60 

mL/min/1.73m
2
]. However, no dosage adjustment based on 

pharmacokinetic analyses is recommended for normal-to- 

mild renal impairment (eGFR ≥60 mL/min/1.73 m
2
).

13
 

 

Renal safety of dapagliflozin was assessed by pooling data 

from double-blind clinical trials of dapagliflozin in patients 

with T2DM and normal or mildly impaired renal function.
39 

Renal AEs were balanced between dapagliflozin 10mg (1.9 

per cent) and placebo (1.7 per cent) groups over 102 weeks; 

discontinuations due to renal AEs were slightly higher in the 

dapagliflozin group (0.9 per cent) vs. placebo (0.4 per cent) 

at 102 weeks. AEs of volume depletion were slightly higher 

in the dapagliflozin (1.5 per cent) vs. placebo (0.8 per cent) 

group at 102 weeks. 

 
In a special study in patients with T2DM and moderate renal 

impairment (eGFR 30–59mL/min/1.73m
2
), dapagliflozin 

showed improvements in weight and BP despite no 

significant improvements in glycaemic measures vs. 

placebo.
40 

Mean increases in serum creatinine and eGFR 

were noted at week 1, but remained stable up to  104 

weeks. 

 
Canagliflozin is not recommended for  use in  patients with 

an eGFR <45mL/min/1.73m
2
.
41 

No dose adjustment is 

needed in patients with mild renal impairment (eGFR≥60 

mL/min/1.73m
2
). However, the dose for canagliflozin is 

limited to 100mg once daily in patients with moderate renal 

impairment with an eGFR of 45–≤60mL/min/1.73m
2
. Low 

incidences of renal-related AEs (0.6 and 1.7 per cent in the 

canagliflozin 100 and 300mg groups vs. 0.6 per cent in the 

placebo group) were observed in the data pooled from 

canagliflozin studies at 26 weeks. Furthermore, the 

proportion of patients with renal-related AEs leading to 

study  discontinuation  were  low,  though  slightly  higher in 

the canagliflozin groups vs. placebo (0.4 and 0.8 per cent in 

the canagliflozin 100 and 300mg groups vs. 0.2 per cent in 

the placebo group).
42

 

 
Use in the elderly 
In a pooled analysis of dapagliflozin studies, the overall 

incidence of AEs in patients aged ≥65 years was similar to 

the overall population and in those <65 years.
43 

Elderly 

patients are, however, more  likely  to  have  impaired  renal 

function and/or to be treated with antihypertensive drugs 

that may alter renal function. Consistent with the overall 

population, AEs of renal impairment or failure and volume- 

related   events  in   patients   aged   ≥65  years  were   more 

frequent in the dapagliflozin 10mg vs. placebo group.
13 

The 

most commonly reported renal AE was increased blood 

serum creatinine, the majority of which was transient and 

reversible. TGA does not recommend any dose adjustment 

based on age; however, renal function and risk of volume 

depletion should be taken into account while prescribing 

dapagliflozin. Therapeutic experience in patients aged ≥75 

years is limited. Therefore, initiation of dapagliflozin therapy 

is not recommended in this patient population.
13

 

 
A canagliflozin study in older patients aged 55–80 years 

inadequately controlled on a range of blood glucose- 

lowering agents (oral or injectable) showed improvement in 

HbA1c, weight and BP with canagliflozin, with slightly higher 

incidence of overall AEs with canagliflozin 100 and 300mg 

doses vs. placebo (72.2 and 78.0 per cent vs. 73.4 per cent, 

respectively).
44       

The     recommended     starting     dose  of 

canagliflozin is 100mg once daily in patients ≥75 years of 

age. Renal function and risk of volume depletion should also 

be taken into account while prescribing canagliflozin in this 

patient population.
12

 

Summary 
The unique mechanism of action of SGLT2 inhibitors 

provides improved glycaemic control, with the added 

benefits of a low risk of hypoglycaemia, and sustained 

reductions in body weight and BP compared with existing 

glucose-lowering therapies. SGLT2 inhibitors were generally 

well tolerated in clinical trials; however, there were slightly 

increased incidences of genital infections and to a relatively 

lesser extent, UTIs with SGLT2 inhibitors vs. placebo. 

 
Overall, data available from clinical trials of  dapagliflozin 

and canagliflozin have shown the efficacy and safety of 

these drugs across a spectrum of patients with T2DM. With 

the approval of these drugs in the EU, the US and Australia, 

SGLT2 inhibitors have the potential to become an important 
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addition to the treatment armamentarium for effective and 

well-tolerated management of complications of diabetes. 
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Figure 1: Mechanism of action of SGLT2 inhibitors in the treatment of T2DM* 
 

SGLT2=sodium glucose co-transporter 2; T2DM=type 2 diabetes mellitus 
 

*Adapted from Dapagliflozin Food and Drug Administration background document.
47
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Table 1: Changes in HbA1c (%) according to SGLT2 inhibitor therapy and patient population 

 Dapagliflozin studies Canagliflozin studies 

DAPA 10mg PBO CANA 300mg CANA 100mg PBO 

Add-on to MET
42,45

 

Study duration, weeks 

n 

Baseline, % 

Adjusted ∆ from BL, % 

(95% CI) 

p-value vs placebo 

 
24 

135 

7.92 

−0.84 

(−0.98, −0.70) 

<0.0001 

 
24 

137 

8.11 

−0.30 

(−0.44, −0.16) 

 
26 

360 

7.95 

−0.94 

(−0.91, −0.64)
†

 

<0.0001 

 
26 

365 

7.94 

−0.79 

(−0.76, −0.48)
†

 

<0.0001 

 
26 

181 

7.96 

−0.17 

Add-on to SU*
30,34

 

Study duration, weeks 

n 

Baseline, % 

Adjusted ∆ from BL, % 

(95% CI) 

p-value vs placebo 

 
24 

151 

8.07 

−0.82 

(−0.86, 

−0.51)
†

 

<0.0001 

 
 

24 

145 

8.15 

−0.13 

 
 

26 

156 

8.1 

−1.06 

(−1.11, −0.73)
†

 

<0.001 

 
 

26 

157 

8.1 

−0.85 

(−0.90, −0.52)
†

 

<0.001 

 
 

26 

156 

8.1 

−0.13 

Add-on to INS +/- 

OADs23,35 

Study duration, weeks 

n 

Baseline, % 

Adjusted ∆ from BL, % 

(95% CI) 

p-value vs placebo 

 
24 

194 

8.57 

−0.96 

(−0.72, 

−0.42)
†

 

<0.001 

 
 

24 

193 

8.47 

−0.39 

 
 

18 

587 

8.3 

−0.72 

(−0.81, −0.65)
†

 

<0.001 

 
 

18 

566 

8.3 

−0.63 

(−0.73, −0.56)
†

 

<0.001 

 
 

18 

565 

8.2 

0.01 

 
DAPA 10mg 

GLIP 
(up to 20mg) 

CANA 300mg CANA 100mg 
GLIM 

(up to 8mg) 
 

SGLT2 inhibitor vs SU
29,33 

Study duration, weeks 
n 

Baseline, % 
Adjusted ∆ from BL, % 
(95% CI) 

 

 
52 

400 

7.69 
−0.52 

(−0.60, −0.44) 

 

 
52 

401 

7.74 
−0.52 

(−0.60, −0.44) 

 

 
52 

485 

7.80 
−0.93 

(−0.22, −0.02)
†

 

 

 
52 

483 

7.80 
−0.82 

(−0.11, 0.09)
†

 

 

 
52 

482 

7.80 
−0.81 

BL=baseline; CANA=canagliflozin; CI=confidence interval; DAPA=dapagliflozin; GLIM=glimepiride; GLIP=glipizide; 
INS=insulin; LOCF=last observation carried forward; MET=metformin; OADs=oral antidiabetic drugs; PBO=placebo; 
SGLT2=sodium glucose co-transporter 2; SU=sulphonylurea. 

 

DAPA data are adjusted mean change from baseline derived from analysis of covariance and include last observation 
carried forward (LOCF) and exclude data after rescue medication was initiated except for the add-on to INS study that 
includes data after INS uptitration. 
CANA data are least square mean change from baseline (LOCF) and last post-baseline value prior to the initiation of rescue 
therapy was included for patients who received rescue therapy. 
*Patients in the DAPA study were receiving SU monotherapy (GLIM 4mg) at baseline. Patients in the CANA study were 
receiving stable doses of SU+MET at baseline. 
†
95% CI of difference vs PBO. 

 
Results from the DAPA and CANA studies should not be directly compared due to their different study designs. 
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Table 2: Safety of SGLT2 inhibitors 

 n ≥1 AE ≥1 SAE Disc for AEs Hypoglycaemia 

Overall Major/Severe 
† 

Add-on to MET
45

 Study duration: 24 weeks 
DAPA 10mg 
PBO 

 

Study duration: 26 weeks 
CANA 300mg 
CANA 100mg 
PBO 

 

135 
137 

 

98 (73) 
88 (64) 

 

 
NA 

 

4 (3) 
5 (4) 

 

 
NA 

 

4 (3) 
5 (4) 

 

 
NA 

 

5 (4) 
4 (3) 

 

 
NA 

 

0 
0 

 

 
NA 

Add-on to 
SU*30,34,37 

Study duration: 24 weeks 
DAPA 10mg 

PBO 
 

Study duration: 26 weeks 
CANA 300mg 

CANA 100mg 
PBO 

 

151 
146 

 

 
156 

157 
156 

 

76 (50.3) 
69 (47.3) 

 

 
97 (62.2) 

90 (57.3) 
100 (64.1) 

 

9 (6.0) 
7 (4.8) 

 

 
6 (3.8) 

5 (3.2) 
9 (5.8) 

 

4 (2.6) 
3 (2.1) 

 

 
9 (5.8) 

9 (5.7) 
5 (3.2) 

 

12 (7.9) 
7 (4.8) 

 

 
30.1% 

26.8% 
15.4% 

 

0 
0 

 

 
≤1 

≤1 
≤1 

Add-on to 
INS23,35 

Study duration: 48 weeks 
DAPA 10mg 
PBO 

 

Study duration: 18 weeks 
CANA 300mg 
CANA 100mg 
PBO 

 

196 
197 

 

 
587 
566 
565 

 

145 (74.0) 
144 (73.1) 

 

 
382 (65.1) 
362 (64.0) 
334 (59.1) 

 

23 
(11.7) 

26 
(13.2) 

 

 
31 (5.3) 
31 (5.5) 
36 (6.4) 

 

10 (5.1) 
9 (4.6) 

 

 
32 (5.5) 
11 (1.9) 
12 (2.1) 

 

105 (53.6) 
102 (51.8) 

 

 
48.6% 
49.3% 
36.8% 

 

3 (1.5) 
2 (1.0) 

 

 
2.7% 
1.8% 
2.5% 

SGLT2 inhibitor 
vs SU29,33,46 

Study duration: 52 weeks 
DAPA 10mg 
GLIP (up to 20mg) 

 

Study duration: 52 weeks 
CANA 300mg 

CANA 100mg 
GLIM (up to 8mg) 

 

406 
408 

 

 
485 

483 
482 

 

318 (78.3) 
318 (77.9) 

 

 
332 (68.5) 

311 (64.4) 
330 (68.5) 

 

35 (8.6) 

46 
(11.3) 

 

 
26 (5.4) 
24 (5.0) 
39 (8.1) 

 

37 (9.1) 
24 (5.9) 

 

 
32 (6.6) 

25 (5.2) 
28 (5.8) 

 

14 (3.4) 
162 (39.7) 

 

 
4.9% 

5.6% 
34.2% 

 

0 
3 (0.7) 

 

 

 
NA 

AE=adverse event; CANA=canagliflozin; DAPA=dapagliflozin; Disc=discontinuations; GLIM=glimepiride; GLIP=glipizide; INS=insulin; 
MET=metformin; NA=not applicable; PBO=placebo; SAE=serious AE; SGLT2=sodium glucose co-transporter 2; SU=sulphonylurea. 
Results from the DAPA and CANA studies should not be directly compared due to their different study designs. 

 

Data are n (%). 
*Patients in the DAPA study were receiving SU monotherapy (GLIM 4mg) at baseline. Patients in the CANA study were receiving 
stable doses of SU+MET at baseline. 
†
Major episodes in DAPA studies were defined as symptomatic episodes requiring third-party assistance due to severe 

impairment in consciousness or behaviour, with a capillary or plasma glucose value <54 mg/dL, and prompt recovery after 
glucagon administration. Severe hypoglycaemia episodes in CANA studies were defined as episodes requiring the assistance of 
another individual or resulting in seizure or loss of consciousness. 

 
Results from the DAPA and CANA studies should not be directly compared due to their different study designs. 

 


