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Learning objectives
You will learn:

• Patients with type 2 diabetes are at increased risk for the development of cardiovascular 
disease

• The classification of heart failure according to left ventricular ejection fraction

• Evidence for the role of SGLT-2 inhibitors in preventing heart failure

• Current best practice guidance in heart failure treatment and risk stratification of type 2 
diabetes patients.

Introduction
Heart failure is particularly important in patients with type 2 diabetes mellitus. 
The prevalence of type 2 diabetes in the adult population is in the region of 50%, 
and these patients develop cardiovascular disease at a rate 2-2.5 times that of the 
non-diabetic population. Despite advances in standard of care, most patients with 
diabetes mellitus still die of cardiovascular causes.

Patients with type 2 diabetes mellitus and cardiovascular disease could die 12 years 
earlier than those without these conditions. Cardiovascular disease in patients with 
type 2 diabetes is associated with an earlier onset compared with patients without 
diabetes; there is accelerated organ damage and worse outcomes, and management 
tends to incur substantial costs.

Type 2 diabetes is therefore a cardiovascular risk factor that determines the need for 
cardioprotection, as emphasised in clinical guidelines.
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Classification of heart failure
The current classification of heart failure 
divides heart failure entities according to left 
ventricular ejection fraction (LVEF): patients 
with LVEF below 40% are referred to as 
having heart failure with reduced ejection 

fraction (HFrEF); between 40% and 50% is 
the mid-range ejection fraction (HFmrEF); 
above 50% is referred to as heart failure with 
preserved ejection fraction (HFpEF) (Table 
1).

Table 1. Revised definition and classification of heart failure

Type of heart failure

HFrEF HFmrEF HFpEF

Symptoms 
and signs

Symptoms and signs Symptoms and signs

LVEF <40% LVEF 40-49%
1. Elevated levels of natriuretic peptide 

(NT-proBNP >125pg/ml or BNP >35pg/ml)

2. At least one additional criterion:

i. Relevant structural heart disease (LVH and/or LAE)

ii. Diastolic dysfunction

LVEF >50%
1. Elevated levels of natriuretic peptide 

(NT-proBNP >125pg/ml or BNP >35pg/ml)

2. At least one additional criterion:

i. Relevant structural heart disease (LVH and/or LAE)

ii. Diastolic dysfunction

HFrEF = heart failure with a reduced ejection fraction; HFmrEF = heart failure with mid-range ejection fraction; HFpEF = heart failure with preserved ejection fraction; LVEF = 
left ventricular ejection fraction; NT-proBNP = N-terminal pro-B-type natriuretic peptide; BNP = brain natriuretic peptide; LVH = left ventricular hypertrophy; LAE = left atrial 
enlargement

Diabetes and heart failure
Patients with type 2 diabetes who develop 
heart failure could develop any of these three 
disease entities. The management of these 

patients is exactly the same as the manage-
ment of heart failure patients without type 2 
diabetes.

New therapies to address residual risk
However, there is still residual morbidity and 
mortality in patients with type 2 diabetes 
despite the efficacy of the therapeutic options 

available today; hence research is ongoing 
to find more effective solutions for these 
patients.

SGLT-2 inhibitors
With regard to our knowledge of the effec-
tiveness and clinical value of SGLT-2 inhibi-
tors in patients with existing heart failure, I 
will first look at their mechanism of action: 
they block the absorption of glucose in the 
proximal tubules; this leads to glucosuria, 
increased excretion of glucose in the urine, 
which also leads to loss of sodium, termed 
natriuresis. The sodium and glucose that are 
excreted will draw water with them, and this 
has a diuretic effect. 

This is the desired effect in patients with 
HFrEF. In these patients, the syndrome is 
driven by pump failure, with fluid overload. 

In management, one wants to decrease the 
fluid overload and increase the pump action, 
bringing about a decrease of the pre-load and 
after-load and improving myocardial contrac-
tility. SGLT-2 inhibitors have shown benefit 
in all three areas. Also, SGLT-2 inhibitors 
modulate glucose metabolism in the myo-
cardial cells, which improves the efficacy of 
localisation of glucose by these cells. 

Figure 1 illustrates the mechanisms that help 
in the understanding of the effectiveness and 
clinical value of these agents in patients with 
existing heart failure.
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SGLT-2 inhibitors’ role in heart failure prevention
The data come from cardiovascular outcomes 
trials, which have shown that these glucose-
lowering agents have beneficial effects on 
cardiovascular outcomes. Here I’m referring 

to EMPA-REG OUTCOME, the CANVAS 
programme, the DECLARE TIMI trials 
and later the DAPA-HF and EMPEROR-
Reduced trials (Figure 2).

Figure 1. Mechanism and extent of effect of SGLT-2 inhibitors

Figure 2. SGLT-2 inhibitors outcome trials, DAPA HF and EMPEROR-Reduced1
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Protection from 
development 
of heart 
failure and the 
improvement 
in heart failure 
symptoms in 
those who have 
a history of 
heart failure 
or are in heart 
failure gives 
more impetus to 
use this class of 
agent in those 
patients who are 
at increased risk 
of heart failure

Looking at the three-point MACE in cardio-
vascular terms, (heart failure hospitalisation, 
cardiovascular death, non-fatal stroke and 
non-fatal myocardial infarction), the SGLT-2 
inhibitors had variable effects on these 

criteria, with improvement in three-point 
MACE across the board and then improve-
ment in cardiovascular death and reduced 
heart failure hospitalisation. 

Additional benefit of SGLT-2 inhibitors in type 2 
diabetes patients at increased heart failure risk

The outcome trial data contribute to our 
appreciation that those patients who are at 
increased risk of heart failure in the presence 
of type 2 diabetes would benefit from the use 
of these agents. Over and above this, their 
hypoglycaemic effect offers a small contri-
bution towards decreasing HbA1c, which is 
desirable in patients with type 2 diabetes; 
there will also be some degree of drop in 
blood pressure. This is important given the 
known relationship between type 2 diabetes 

and hypertension. There is also weight loss 
associated with SGLT-2 inhibitors, which 
contributes towards improved management 
of the metabolic syndrome.

Protection from development of heart failure 
and the improvement in heart failure symp-
toms in those who have a history of heart 
failure or are in heart failure gives more impe-
tus to use this class of agent in patients who 
are at increased risk of heart failure.

Best practice guidance in heart failure treatment 
The SGLT-2 inhibitors demonstrate that 
treatments developed for glucose-lowering 
can directly improve and optimise cardiovas-
cular outcomes, and they therefore need to be 
incorporated into the treatment options for 
patients with type 2 diabetes who also have 
clinical atherosclerotic cardiovascular disease.

While a primary objective is to control 

glucose, of course, the desired outcome is to 
minimise target organ damage, to improve 
quality of life and to prolong life. Because 
cardiovascular disease is still the leading 
cause of morbidity and mortality in patients 
with type 2 diabetes, it is therefore impera-
tive to introduce these agents much earlier in 
these patients’ treatment cascade. 

The 2020 South African Heart Failure Guidelines2

The new therapeutic recommendations of 
the recently released 2020 SA Heart Failure 
Guidelines looked at the place or position-
ing of SGLT-2 inhibitors, further to evidence 
from the DAPA Heart Failure trial and the 
EMPEROR-Reduced study. At the time 
of publication of the guideline, the only 
published study indicating the beneficial 
effects of SGLT-2 inhibitors in patients with 
HFrEF with or without type 2 diabetes was 
the DAPA Heart Failure study; the guideline 
therefore emphasises the choice of dapagliflo-
zin, because there was no certainty whether 
this benefit was a class effect or a specific 
drug effect. 

Since the publication other trials like the 
EMPEROR-Reduced study have also showed 

that empagliflozin has benefit in patients with 
HFrEF, with or without type 2 diabetes. 

We know now that a foundational approach 
is being proposed for future guidelines, where 
the foundation of heart failure management 
in patients with reduced ejection fraction 
will be four agents: an angiotensin receptor 
neprolysin inhibitor (ARNI) as first agent, a 
beta blocker as the second agent, a mineralo-
corticoid antagonist as the third agent and an 
SGLT-2 inhibitor as the fourth agent, regard-
less of glycaemic status. These agents should 
be introduced in a manner that will ensure 
that the patient receives these four thera-
pies as soon as possible, and where patients’ 
clinical responses allow up-titration of the 
dosages (Figure 3).
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Risk stratification of type 2 diabetes mellitus 
patients
To assist with the identification in primary 
care of the patients who will benefit from 
these new agents, one needs to look at risk 
stratification or risk classification. 

Knowing what we know about the cardio-
vascular benefits of these agents, we need 
to come up with a systematic approach of 
identifying those patients who will benefit 
from them, so that our interventions are 
cost-effective.

Firstly, a patient with type 2 diabetes with 
established atherosclerotic disease will benefit 
from these agents. If  they are not already on 

these agents they must be switched or these 
agents must be added to their treatment. The 
second group comprises patients with athero-
sclerotic disease who then develop diabetes, 
so the management of diabetes should pri-
oritise early introduction of these agents. Of 
course, this should also include those patients 
who come in as acute admissions with dia-
betes and atherosclerotic disease. Then there 
is another group of patients who are at high 
risk purely because of the duration of type 
2 diabetes, i.e. more than 20 years; look at 
the age of the individual and the associated 
burden of risk in terms of cardiovascular risk 
factors, even without atherosclerotic disease.

Figure 3. The modern approach in HFrEF

http://www.denovomedica.com
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Key learnings

• For patients with type 2 diabetes at high risk of or with established cardiovascular disease, glucose-
lowering agents proven to reduce cardiovascular events and mortality such as SGLT-2 inhibitors are 
recommended as part of the glucose-lowering regimen independent of HbA1c; also consider drug-specific 
or patient factors

• Admission of patients who present with acute atherosclerotic disease is always an opportunity to 
introduce SGLT-2 inhibitors, especially in patients with type 2 diabetes

• SGLT-2 inhibitors present a new opportunity for improvement of the management of patients with HFrEF, 
with or without type 2 diabetes.
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