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Background

The major pivotal trial showing the legacy effect of early intensive glycaemic 
control was the UKPDS (1998-2008), which reported after 10 years and 20 years, 
respectively.1,2 Additional insights into the relative benefits of newer agents 
have been obtained since the FDA’s 2008 decision to require compulsory clinical 
cardiovascular outcome trials of new antidiabetic agents prior to registration. This 
has created a new treatment landscape for type 2 diabetes.

Fundamentals of the new landscape 
The number of patients with type 2 diabe-
tes is increasing rapidly in both developed 
and developing countries around the 
world. By 2025, the IDF estimates that 
there will be 380 million people with type 
2 diabetes and 418 million with impaired 
glucose tolerance. The complications of 
type 2 diabetes account for the majority 
of the social and economic burden on 
both patients and overall society.3 The 

prevalence of complications is shown in 
Figure 1. 

The clinical issue is that even in the 
wealthiest countries, such as the USA, 
only 50% of adults with diagnosed dia-
betes achieve an HbA1c target of around 
7% and this has not changed, despite the 
significant increase in newer antidiabetic 
medications over the past 15 years.4

Figure 1. Prevalence of diabetic complications in type 2 diabetes3
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Why are we not able to improve glycaemic control?

Clinical inertia

In a recent evaluation of UK clinical 
practice between 2004 and 2011, which 
included more than 82 000 patients with 
a HbA1c of ≥7, ≥7.5 and ≥8%, time to 
intensification with an additional oral 
antidiabetic agent (OAD) was 2.9, 1.9 or 
1.6 years, respectively (Figure 2).5 Median 
time to intensification with a further OAD 

was approximately seven years, while 
insulin add-on occurred approximately 
seven years later for those people taking 
one, two or three OADs. This represents 
totally avoidable hyperglycaemia and 
leaves patients exposed to high glucose 
levels for a long time, thereby increasing 
the risk of developing complications.

Evidence for this increased risk of com-
plications was seen in a study of 35 000 
managed care patients6 with type 2 diabe-
tes of 10-year duration, where periods of 

exposure to HbA1c levels ≥8% were asso-
ciated with increased microvascular event 
and mortality risk (Figure 3).6

Figure 3. Ten-year mortality risk associated with early HbA1c >6.5%6
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34 737 managed care newly diagnosed T2DM patients; 
10 years of survival (average follow-up 13.0 years)

1.528 (1.245-1.876)

1.274 (1.047-1.551)

1.240 (1.088-1.414)

1.093 (0.962-1.241)

1.320 (1.017-1.713)

1.262 (0.978-1.628)

1.290 (1.104-1.507)

1.137 (0.985-1.313)

HbA1c 6.5% to <7.0% (48 to <53mmol/mol) HbA1c 7.0% to <8.0% (53 to <64mmol/mol)

HbA1c 8.0% to <9.0% (64 to <75mmol/mol) HbA1c = 9.0% (>75mmol/mol)

Adjusted hazard ratio

HRs adjusted for year of diagnosis, age at diagnosis, sex, race/ethnicity, BMI, systolic and diastolic blood pressure, 
total cholesterol, HDL cholesterol, smoking status, HbA1c after each early exposure period, and comorbidity.

Figure 2. Clinical inertia in people with type 2 diabetes5
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Pathophysiological complexity of type 2 diabetes
The increasing understanding of the com-
plexity of type 2 diabetes has resulted in 
the advent of newer agents capable of 
addressing each pathophysiological path-
way of diabetes progression, e.g. DPP-4 
inhibitors and GLP-1 receptor agonists 
addressing the decreased incretin phe-
nomenon and SGLT-2 inhibitors block-
ing the increased glucose reabsorption 
that occurs in type 2 diabetes.

Selection of treatments to add to met-
formin therapy can be made on the basis 
of efficacy (ability to lower HbA1c) and 
adverse effects on two key criteria – body 

weight and hypoglycaemia.
A not-so-recent meta-analysis of the 

effects of antidiabetic agents added to 
metformin on BMI and hypoglycaemia 
showed that insulin and insulin secreta-
gogues were associated with significantly 
more events of overall hypoglycaemia 
than DPP-4 inhibitors and GLP-1 recep-
tor agonists, although severe hypoglycae-
mia was rarely observed.7 An increase 
in body weight was seen with all agents, 
except the DPP-4 inhibitors and GLP-1 
analogues. Efficacy of agents in terms of 
HbA1c-lowering was similar.

Cardiovascular outcome studies
Overall, the DPP-4 inhibitors have been 
shown to have a neutral effect on major 
adverse cardiovascular events (MACE) 

consisting of non-fatal myocardial infarc-
tion, non-fatal stroke and cardiovascular 
mortality (Figure 4).

In turn, SGLT-2 inhibitors have been 
shown to reduce MACE only in type 2 
diabetes patients with established cardio-
vascular disease, while hospitalisation for 

heart failure was reduced across a broader 
group of patients (in the DECLARE 
Study only) (Figure 5).

Choosing glucose-lowering medication 
should therefore be based on an approach 
which puts the patient at the centre of 
care as described in the most recent 

ADA-EASD consensus report.15 
Prof del Prato concluded: “We should 

be concerned about the individual needs 
of the patient, including costs.” 

“We should be 
concerned about 
the individual needs 
of the patient, 
including costs.”

Figure 4. Effect of DPP-4 inhibitors on three-point MACE in type 2 diabetes patients8-11

SAVOR Saxagliptin 1.00 0.89-1.12 NS

0.80-1.15 NS

0.89-1.08 NS

0.89-1.17 NS

EXAMINE Alogliptin 0.96

CARMELINA

Favours study drug Favours placebo

Linagliptin 1.02

TECOS Sitagliptin 0.98

Study Glucose-lowering drug HR 95% CI P-value

0.6 1 1.4

Figure 5. SGLT-2i’s reduce MACE in T2D patients with established CVD only12-14 

Prevention occurs in a broader group of patients

CV, cardiovascular; eCVD, established CV disease; hHF, hospitalised heart failure; MACE, major cardiovascular disease;  
SGLT-2i, SGLT co-transporter 2 inhibitor; T2D, type 2 diabetes

MACE

Established CV disease Established CV disease

Multiple risk factors Multiple risk factors

DECLARE 0.90 (0.79-1.02) 0.78 (0.63-0.97)

1.01 (0.86-1.20) 0.64 (0.46-0.88)

0.82 (0.71-0.94) 0.68 (0.51-0.90)

0.98 (0.74-1.30) 0.64 (0.35-1.15)

0.86 (0.74-0.99) 0.65 (0.50-0.85)
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CANVAS CANVAS

CANVAS CANVAS

EMPA-REG EMPA-REG

hHFHazard ratio (95% CI) Hazard ratio (95% CI)

Favours SGLT-2i Favours SGLT-2iFavours placebo Favours placebo
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How to protect the kidney in 
type 2 diabetes?
The clinical point of view
Renal disease burden in diabetes

Kidney disease in type 2 diabetes has been 
somewhat sidelined by the current empha-
sis on cardiovascular disease prevention, 
despite the fact that renal disease affects 
approximately 50% of all adults with type 
2 diabetes. A recently published study16 of 
more than 36 000 US veterans first diag-
nosed with diabetes between 2003 and 
2013 and prior to initiating OAD therapy, 
showed that 31.6% of patients had signs of 
chronic kidney disease (CKD) (stage 1 or 
higher) as defined by the Kidney Disease: 
Improving Global Outcomes (KDIGO) 
Work Group, based on eGFR and urine-
albumin-creatinine ratios (UACRs).

In Africa, the number of diabetes 

patients with CKD may well be higher 
because of very late presentation at hos-
pitals/clinics where the diagnosis of dia-
betes is first made. 

Importantly, 44% of people on chronic 
haemodialysis have diabetes mellitus. 
Diabetes is, in fact, the major cause of 
end-stage renal disease (ESRD) world-
wide. CKD is also a strong predictor 
of future adverse cardiovascular death 
(Figure 6).

“Diabetic kidney disease (DKD) is at 
the centre of the prediction of mortality 
in people living with diabetes. Irrespective 
of the final cause of death, DKD is a 
major contributor.”

Professor Eugene Sobngwi
University of Yaoundé
Cameroon

Clinical type 2 diabetes

Figure 6. Natural history of diabetic nephropathy17

Diagnosis 2 years 5 years 10 years 20 years 30 years

Functional changes*

Hypertension

Microalbuminuria → Macroproteinuria

Structural changes#

Decreasing GFR

ESRD

Cardiovascular death

* Altered renal haemodynamics, glomerular hyperfiltration
# Glomerular basement membrane thickening ↑, mesangial expansion ↑, microvascular changes +/–
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In the ADVANCE-ON trial (Action 
in Diabetes and Vascular Disease: 
Preterax (perindopril and indapam-
ide) and Diamicron MR (gliclazide 
MR) Controlled Evaluation, Post-Trial 
Observational Study),18 an increase in 
UACR predicted a greater risk of adverse 
primary outcome: a composite of major 

macrovascular events, renal events and 
all-cause mortality (Figure 7).18

“Therefore, in our main focus on pre-
venting cardiovascular events our selec-
tion of therapies should be directed at 
early renal protection and renal safety,” 
explained Professor Sobngwi. 

The objectives of early therapy in type 2 
diabetes should therefore be to prevent 
the onset of microalbuminuria, slow 
the progression to macroalbuminuria, 

prevent ESRD and slow its progression in 
order to prevent or reduce cardiovascular 
events and mortality (Table 1).19,20

Table 1. Two major challenges19,20

Renal safety

In those patients with DKD (up to 50% of diabetic patients1,2), ensure the safe use of appropriate and effective 
antihyperglycemic drugs

Renal protection

Delay onset and progression, or induce regression, of renal disease in patients with T2D

DKD, diabetic kidney disease; T2D, type 2 diabetes

“In our main focus 
on preventing 
cardiovascular 
events our selection 
of therapies should 
be directed at early 
renal protection and 
renal safety.”

Figure 7. Albuminuria is a predictor of major clinical outcomes in type 2 diabetes18
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Select antidiabetic agents that protect and are safe 
in terms of kidney function
“We have low-hanging fruits that we can 
harvest with intensive glucose control as 
this comparison of the renal outcomes of 

ADVANCE intensive and major CVOT 
trials shows” (Table 2). 

Table 2. Comparison of renal outcomes in major CVOTs

ADVANCE21,22

Intensive strategy 
based on gliclazide 

MR vs standard 
treatment

SGLT-2i GLP-1 RA DPP-4i

EMPA-REG23

Empagliflozin
CANVAS24

Canagliflozin
LEADER25,26

Liraglutide
SUSTAIN-627

Semaglutide
SAVOR28

Saxagliptin
TECOS29

Sitagliptin

Δ HbA1c at end of 
follow-up

0.8%
0.24% (10mg)
0.36% (25mg)

0.58% 0.4%
0.7% (0.5mg)
1.0% (1.0mg)

0.3% 0.3%

Renal primary pre-
vention (new onset 
microalbuminuria)

-9% new-onset 
microalbuminuria
(HR=0.91: 95% CI, 
0.85-0.98; p=0.02)

-5% NS incident 
albuminuria in 
patients with 

normal albumin  
at baseline

(HR=0.95: 95% CI, 
0.87-1.04; p=0.25)

-23% new-onset 
microalbuminuria6

(HR=0.87: 95% CI, 
0.83-0.93; p<0.001)

Progression

-21% new or 
worsening 

nephropathy
(HR=0.79: 95% CI, 

0.66-0.93; p=0.006)

-39% incident 
or worsening 
nephropathy

(HR=-0.61: 95% CI, 
0.55-0.6; p=0.001)

-38% progression  
to 

macroalbuminuria
(HR=-0.62: 95% CI, 
0.54-0.72; p=0.001)

-27% progression 
to albuminuria

(HR=-0.73: 95% CI, 
0.67-0.79)

-22% 
nephropathy*

(HR=0.78: 95% CI, 
0.67-0.92; p=0.003)

-26% new-
onset persistent 

macroalbuminuria6

(HR=0.74: 95% CI, 
0.60-0.91; p=0.004)

-36% new or 
worsening 

nephropathy
(HR=0.64: 95% CI, 

0.46-0.88; p=0.005)

ESRD

-65% ESRD
(HR=0.35: 95% CI, 
0.15-0.83; p=0.01)

-84% ESRD in 
patients without 
CKD at baseline
(HR=0.16: 95% CI, 

0.04-0.73; p=0.04 for 
heterogeneity vs CKD 

stage 1/2 or ≥3)

-55% initiation 
of RRT

(HR=0.45: 95% CI, 
0.21-0.97; p=0.04)

-46% doubling of 
serum creatinine 

level plus eGFR of 
≤45mL/min/1.73m2, 
initiation of RRT, or 
death from renal 

disease
(HR=0.54: 95% CI, 

0.40-0.75; p=0.001)

-40% reduction in 
eGFR, RRT, or renal 

death
(HR=-0.60: 95% CI, 

0.47-0.77)

-13% NS RRT
(HR=0.87: 95% CI, 

0.61-1.24; p=0.044)

#59% NS death due 
to renal disease
(HR=1.59: 95% CI, 
0.52-4.87; p=0.41)

-10% NS doubling 
creatinine, 

initiation of 
dialysis, renal 

transplantation,  
or creatinine 
>6.0mg/dL

(HR=0.90: 95% CI, 
0.61-1.32)

Regression

20% regression to 
normoalbuminuria

(HR=1.20: 95% CI, 
1.09-1.31; p=0.0002)

15% regression of 
albuminuria by  

≥1 stage
(HR=1.15: 95% CI, 

1.05-1.26; p=0.002)

-70% regression of 
albuminuria

(HR=1.70: 95% CI, 
1.51-1.91)

Renal primary prevention was the subject 
of the ADVANCE trial, with glucose-
lowering shown to be associated with 

reduced progression of nephropathy and 
prevention of nephropathy and reduction 
in the risk of ESRD (Figure 8).22,30-31
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This benefit seen with a strategy based 
on gliclazide MR is not seen with other 
sulphonylureas, for example glimepiride.32 
In this study of 4 486 patients treated 
for more than two years with either 

glimepiride or gliclazide and followed for 
up to 5.5 years, gliclazide provided better 
protection against renal complications 
and progression of renal disease.

Use of antidiabetic agents in the presence of DKD
A recent review summarises the recom-
mendations on sulphonylurea use in 
DKD (Table 3). Gliclazide can be used in 
DKD stages 1, 2 and 3. There are no data 
on gliclazide use in patients with stage 4 
and 5 DKD but depending on its metabo-
lism, its use in reduced doses is also per-
mitted* (the South African package insert 
(professional information) indicates that 
gliclazide MR is contraindicated at eGFR 
< 30ml/min/1.73m2).33,35

SGLT-2 inhibitors do not provide any 
benefit when the eGFR is below 30ml/
min/1.73m2; dose adjustment is required 
in patients with an eGFR between 45ml/
min/1.73m2 and 60ml/min/1.73m2. According 
to the KDOQI guidelines,34 sitagliptin and 
saxagliptin also require dose adjustments 
when eGFR drops below 50ml/min/1.73m2. 

Metformin use is not recommended and 
should preferably be avoided when eGFR 
is below change to 30ml/min/1.73m2.

Figure 8. Impact of glucose-lowering on renal outcomes22,30-31
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HR=1.20: 95% CI,

1.09-1.31 P=0.0002
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ADVANCE: Intensive strategy based on gliclazide MR vs standard treatment

Renal primary prevention Progression RegressionESRD

ADVANCE, Action in Diabetes and Vascular Disease: Preterax (perindopril and indapamide) and Diamicron MR (gliclazide MR) Controlled Evaluation; 
CI, confidence interval; ESRD, end-stage renal disease; HR, hazard ratio; MR, modified release.

Table 3. Recommendations: Sulphonylurea use in DKD33

Sulphonylurea Metabolism Metabolites
Hypoglycaemia 

in DKD

Use in DKD – stage (eGFR in ml/min/1.73m2)

5 (<15) 4 (15–29) 3 (30–60) 2 (60–80) 2 (90)

Gliclazide Liver
Inactive metabolites, 
eliminated in urine

Causes less 
hypoglycaemia than 
other Sulphonylureas

No data in patients with 
severe DKD, but according to 
its metabolism, the use (in 
reduced dose) of gliclazide 
is also permitted in these 

subjects*

DKD stage 1, 2, 3 (eGFR >30)  
gliclazide can be used

Glibenclamide 
(glyburide)

Liver
Some active, can 

accumulate in DKD
Can be serious and 
long-lasting >24h

Contracindicated
Limit use (reduced dose, 

frequent monitoring)

Glimepiride Liver

Two major 
metabolites each 

of which has 
hypoglycaemic 

activity

Can cause severe 
hypoglycaemia that 

lasts >24h

Use of glimepiride is 
dangerous

Reduced 
dose

Safe in eGFR >60
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Conclusion
CKD is very common in type 2 diabetes 
with some 50% of patients experiencing 
this complication, which is more common 
than cardiovascular disease in diabetes 
patients. Therapy should seek to establish 
early glycaemic control and maintain it, 

avoiding hypoglycaemia as far as possi-
ble. In the selection of antidiabetic agents, 
the clinician should give priority to agents 
that are safe to use and protective in terms 
of renal function.
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