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Module 4: Review of renal therapies prior
to SGLT-2 inhibitor therapy

Introduction
It is commonly accepted and understood
that to achieve cardiovascular and renal
protection in diabetes, a multifactorial
management strategy is necessary.
Exercise and healthy eating, blood pressure
control and treatment with angiotensinconverting enzyme (ACE) inhibitors or
angiotensin receptor blockers (ARBs),

Click here to
watch the video

Exercise/
Healthy
eating

lipid control and HbA1C control are the
cornerstones of management of diabetic
kidney disease (DKD) (Figure 1).1-5
The purpose of this module is to review
proven renal therapies in type 2 diabetes
(T2DM) prior to the sodium-glucose
co-transporter-2 (SGLT-2) inhibitor trials.
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<130/80mmHg

to reduce risk of
atherosclerotic events,
statins likely ineffective
in people on dialysis
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ACEi: angiotensin-converting enzyme inhibitor; ARB: angiotensin II receptor blocker; BP: blood pressure
Figure 1. Cardiovascular and renal protection in diabetes requires a multifactorial risk management
strategy
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How does risk factor management affect
the outcome of DKD?
Intensive glucose control reduces the risk of
albuminuria
control shows less microalbuminuria with
a relative risk reduction (RRR) of 14%,
as well as less macroalbuminuria (RRR
26%).3

Meta-analysis of cumulative studies
shows that intensive HbA1c control offers
a consistent benefit over standard HbA1c
control (Figure 2). Intensive glucose
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Figure 2. Intensive glucose control reduces the risk of albuminuria

Intensive glucose control reduces the risk for ESRD
A management approach of intensive
glucose control reduces the risk of endstage renal disease (ESRD). For the
outcome of ESRD in the ADVANCE-ON

trial, an RRR of 46% (p=0.007) was
observed with intensive glucose control,
compared to standard glucose control
(Figure 3).4
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Figure 3. ADVANCE-ON: Intensive glucose control reduces the risk for ESRD
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Blood pressure lowering confers renal protection
The ADVANCE study also evaluated the
effect of blood pressure lowering in
relation to renal events.5 Figure 4 depicts
the renal event rate correlated relative to
achieved systolic blood pressure lowering
from 170mmHg down to 110mmHg.

There is an inverse relationship between
reducing blood pressure and improving
overall renal protection; the lower the
blood pressure, the greater the overall
renal protection observed.
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Figure 4. ADVANCE study: Blood pressure lowering reduces the risk of renal events

Multifactorial risk factor intervention in
T2DM
In T2DM, multifactorial risk factor
interventions
lower
cardiovascular
complications, risk of nephropathy and allcause mortality. The Steno-2 trial results
indicated that cardiovascular events and
all-cause mortality were significantly
reduced when intensive multifactorial risk
factor control was instituted in people with
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T2DM and, importantly, a very significant
reduction in nephropathy was observed at
four years, eight years and even 13 years
following the trial (Figure 5). Nephropathy
and other microvascular complications are
affected to the same degree by intensive
multifactorial risk factor control, as are
cardiovascular complications.6
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CVD: cardiovascular disease; CHD: coronary heart disease; T2DM: type 2 diabetes mellitus
Figure 5. Steno-2 trial: A multifactorial intervention strategy reduces the risk for nephropathy and other microvascular complications in T2DM
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Primary prevention in T2DM
development of new microalbuminuria
(Figure 6).7

The BENEDICT trial set out to evaluate
primary prevention of renal events in
T2DM. It was evident that the combination
strategy of trandolapril and verapamil,
compared to placebo, substantially
reduced the percentage of subjects
with new microalbuminuria. The curves
separated early, suggesting that the ACE
inhibitor and calcium channel blocker
(CCB)-based regimen had a profound
effect with regard to preventing the

More recently the ROADMAP study
of olmesartan, an ARB, addressed the
question of primary prevention of renal
events in T2DM. With regard to the
cumulative proportion of patients with
microalbuminuria, olmesartan achieved
statistical significance with a 23%
reduction (Figure 7).8
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Figure 6. BENEDICT trial: Reduction in new microalbuminuria using an ACE inhibitor + CCB7
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Figure 7. ROADMAP trial: Reduction of microalbuminuria risk using an ARB8
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Secondary prevention in T2DM with established
nephropathy
the superiority of irbesartan, compared
to placebo and the CCB amlodipine,
in respect of renal mortality outcomes
in patients with both T2DM and
nephropathy (Figure 8).9

In T2DM patients who have established
nephropathy, does secondary prevention
improve renal mortality outcomes?
Older data from the Irbesartan Diabetic
Nephropathy Trial (IDNT) demonstrated

% with primary endpoint

0.7
Amlodipine
ARR (95% CI) 1.07 (0.89, 1.29)
P=0.47

0.6
0.5

Placebo

0.4
0.3

Irbesartan
ARR (95% CI) 0.81 (0.67, 0.99)
P=0.03

0.2
0.1
0.0

0

6

12

18

24
30
36
Follow-up months

42

48

54

60

ARR: adjusted relative risk (vs. placebo)
Figure 8. IDNT: Irbesartan improves renal mortality outcomes in T2DM with established nephropathy9

doubling of serum creatinine was reduced
by 25% and ESRD was reduced by 28%;
both outcomes were statistically highly
significant with p-values of 0.006 and
0.002, respectively. The composite of
ESRD or death was reduced by 20% with
a p-value of 0.01.

The RENAAL study, also of patients with
both T2DM and nephropathy, evaluated
several outcomes using losartan versus
placebo (Figure 9).10 The primary composite
outcome of a doubling of the baseline
serum creatinine concentration, ESRD or
death was reduced by 16%. Specifically,
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ESRD: end-stage renal disease
Figure 9. RENAAL STUDY: Losartan improves renal mortality outcomes in T2DM with established nephropathy
6

SEPTEMBER 2020

P=0.01

50

30

0

ESRD or death

P=0.002

40

% of patients

40

ESRD

P=0.006

40

% of patients

% of patients

60

0

Doubling of serum creatinine

% of patients

1° composite endpoint

Losartan

30
20

20%

10
0

0

12 24 36 48
Months of study

Review of renal therapies prior to SGLT-2 inhibitor therapy

2 CEUs

Has RAAS blockade reached its limits in
the treatment of DKD?
New drugs that
reduce incidence
and severity of DKD,
without serious
side effects such as
hyperkalaemia, are
needed for T2DM
patients

What are the limitations of reninangiotensin-aldosterone system (RAAS)
blockers with regard to treatment of
DKD? Arguments, as presented in Figure
10, are that although ACE inhibitors and
ARBs are widely used as foundational
therapies to reduce both the initial
development and the progression of
DKD, they have a limited effect on certain
groups of patients, particularly those that
are normotensive or normoalbuminuric.

In addition, the use of RAAS inhibitors
can also lead to hyperkalaemia and
hypotension, which limits their use in
patients with late-stage chronic kidney
disease and those with hyporeninaemic
hypoaldosteronism. 11 New drugs that
reduce incidence and severity of DKD,
without serious side effects such as
hyperkalaemia, are needed for T2DM
patients.

RAAS inhibitors have a limited effect
on certain groups of patients, including
normotensive
or
normoalbuminuric
individuals

RAAS inhibitors – ACEis and ARBs – are
widely used to reduce initiation and
progression of diabetic kidney disease

RAAS
inhibitors
in DKD

New drugs are needed for patients with
type 2 diabetes to reduce DKD risk without
serious side effects such as hyperkalaemia

Use of RAAS inhibitors can also lead to
hyperkalaemia and hypotension, limiting
their use in patients with late-stage
CKD, and in those with hyporeninaemic
hypoaldosteronism

ACEi: angiotensin-converting enzyme inhibitors; ARB: angiotensin II receptor blocker; CKD: chronic kidney disease; DKD: diabetic kidney disease;
RAAS: renin–angiotensin–aldosterone system
Figure 10. Has RAAS blockade reached its limits in the treatment of DKD?

SEPTEMBER 2020

7

Review of renal therapies prior to SGLT-2 inhibitor therapy

2 CEUs

References
Click on reference to access the scientific article
1.

diabetes. N Engl J Med 2008; 358(6): 580-591.

National Kidney Foundation. KDOQI clinical practice
guidelines for diabetes and CKD: 2012 Update. Am J

7.

Kidney Dis 2012; 60(5): 850-886.
2.

3.

EARN FREE
CPD POINTS

or prevention of microalbuminuria in type 2 diabetes. N
Engl J Med 2011; 364(10): 907-917.
9.

Lewis EJ, Hunsicker LG, Clarke WR, et al. Renoprotective

type 2 diabetes mellitus: Systematic review and meta-

effect of the angiotensin-receptor antagonist irbesartan

analysis. Arch Intern Med 2012; 172(10): 761-769.

in patients with nephropathy due to type 2 diabetes. N

Zoungas S, Chalmers J, Neal B, et al. Follow-up of blood

Engl J Med 2001; 345(1): 851-860.
10. Brenner BM, Cooper ME, de Zeeuw D, et al. Effects

Engl J Med 2014; 371(15): 1392-1406.

of losartan on renal and cardiovascular outcomes in

De Galan BE, Perkovic V, Ninomiya T, et al. Lowering

patients with type 2 diabetes and nephropathy. N Engl J

blood pressure reduces renal events in type 2 diabetes. J

Med 2001; 345(12): 861-869.

Am Soc Nephrol 2009; 20(4): 883-892.
6.

Haller H, Ito S, Isso JL, et al. Olmesartan for the delay

Coca SG, Ismail-Beigi F, Haq N, et al. Role of intensive

pressure lowering and glucose control in diabetes. N
5.

351(19): 1941-1951.
8.

28 August 2019.
glucose control in development of renal end points in

4.

microalbuminuria in type 2 diabetes. N Engl J Med 2004;

National Institute for Health and Care Excellence. Type 2
diabetes in adults: management [NG28]. Last updated:

Ruggenenti P, Fassi A, Ilieva AP, et al. Preventing

11. Majewski C, Bakris GL. Has RAAS blockade reached its

Gaede P, Lund-Andersen H, Parving HH, et al. Effect

limits in the treatment of diabetic nephropathy? Curr

of a multi-factorial intervention on mortality in type 2

Diab Rep 2016; 16(4): 24-28.

Are you a member of
Southern Africa’s leading
digital Continuing
Professional Development
website earning FREE CPD
points with access
to best practice content?
Only a few clicks and you can
register to start earning today
Visit

www.denovomedica.com
For all Southern African
healthcare professionals

Find us at
DeNovo Medica
@deNovoMedica
deNovo Medica
Disclaimer
The views and opinions expressed in the article are those
of the presenters and do not necessarily reflect those
of the publisher or its sponsor. In all clinical instances,
medical practitioners are referred to the product insert
documentation as approved by relevant control authorities.

8

SEPTEMBER 2020

Published by
© 2020 deNovo Medica
Reg: 2012/216456/07
70 Arlington Street, Everglen, Cape Town, 7550
Tel: (021) 976 0485 I info@denovomedica.com

