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Heart Failure: An underappreciated 
complication of diabetes. A consensus 
report of the American Diabetes 

Association aims to improve diagnosis and 
hence slow progression of heart failure (HF) 
by increasing access to optimal management 
(Pop-Busui et al, 2022). It highlights benefits of 
multidisciplinary working, appropriate referral 
from primary care and shared care working. 
Although management options are similar to 
those in people without diabetes, the report 
provides a useful overview of HF, and summarises 
the evidence for drugs used to manage both the 
HF and hyperglycaemia.

The consensus classifies people with diabetes 
and heart failure (see Table 1). Detailed history 
for signs and symptoms (e.g. exertional dyspnoea, 
fatigue and oedema) and clinical examination 
(weight, oedema, heart and lung exam) identify 
the need for bloods (including biomarkers), chest 
X-ray, ECG and transthoracic ECHO. 

Annual HF biomarkers (BNP, NT-proBNP 
or high-sensitivity troponin) are recommended 
in those with diabetes, as HF is underdiagnosed. 
Elevated levels must prompt appropriate treatment 

and referral, while normal biomarkers have a 
strong negative predictive value so can reduce the 
need to pursue HF using other investigations.

Background
A 2–4-fold increased risk of HF has been 
demonstrated in large observational cohort 
studies in those with type 1 or 2 diabetes or 
pre-diabetes, and people with diabetes have 
a 3-fold increased risk of hospitalisation for 
heart failure and around 1.5-fold increase in 
mortality compared to those without. Duration 
of diabetes, glycaemic control, insulin resistance 
and female sex are strongly associated with 
incident HF, although it can also occur in 
those newly diagnosed or younger people. 
10-year data from the UKPDS demonstrated 
HF incidence rates of 11.9/1000 patient 
years (Wamil et al, 2021). The relationship is 
bidirectional, with more than 60% of people 
with HF having insulin resistance, 20–30% 
having dysglycaemia, and a high incidence of 
new diabetes amongst people with HF, which is 
higher in Black, Hispanic, Native American and 
Asian groups. 
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Heart failure (HF) is common in people with diabetes and is frequently underdiagnosed, yet 

early diagnosis provides access to treatments that may reduce HF progression, according 

to the American Diabetes Association’s consensus, Heart Failure: An underappreciated 

complication of diabetes. The consensus, developed with input from the American College 

of Cardiology and American Heart Association, provides evidence-based guidance on 

diagnosis and management of HF in those with diabetes or pre-diabetes, and highlights 

primary care’s role in optimising screening, diagnosis and HF drug treatments, as well 

as prioritising use of SGLT2 inhibitors and GLP-1 receptor agonists to achieve glycaemic 

control in those with HF and type 2 diabetes. Cardiac rehabilitation in those with 

HF with reduced ejection fraction (HFrEF) improves exercise capacity and possibly reduces 

mortality, yet it is underutilised in those with diabetes, so increasing referrals is valuable. 

Guidance on when and why to refer to cardiology and other specialist teams is included, as 

well as a useful list of knowledge gaps and research questions, which can minimise hunting 

for answers not yet available. 
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Diabetic cardiomyopathy, defined as left 
ventricular systolic or diastolic dysfunction in the 
absence of other causes (hypertension or coronary 
artery disease) can occur. Both HF with reduced 
ejection fraction (HFrEF) and HF with preserved 
ejection fraction (HFpEF) are more common 
with diabetes or pre-diabetes. Glucose and lipid 
abnormalities can affect the myocardium, causing 
injury with detrimental effects on remodelling 
and function.

Management of HF in diabetes
Lifestyle 
l The American Heart Association’s Life’s 

Essential 8 checklist – blood pressure, 
cholesterol, blood sugar, physical activity, 
eat well, lose weight, stop smoking/minimise 
alcohol and sleep well. 

l Regular potassium monitoring, avoiding 
high potassium foods and drinks (including 
potassium-based salt substitutes), and drugs 
that can elevate potassium (e.g. NSAIDs). 

l Consider individualised nutrition guidance, 
including DASH (Dietary Approaches to 
Stop Hypertension) or Mediterranean eating 
patterns. 

l Individualised regular physical activity plan.

l Weight loss may reduce HF risk and improve 
other risk factors.

Control of modifiable risk factors for HF 
(such as poor glycaemic control, uncontrolled 
hypertension, hyperlipidaemia, obesity and 
microalbuminuria) is known to be suboptimal 
in people with diabetes, so primary care has an 
important preventive role at each clinic visit. 

Pharmacologic treatment
Hypertension
l ACEi or ARB preferred, especially if 

albuminuria or coronary artery disease. 
l Thiazide diuretic or ACEi more effective 

than calcium-channel blocker in preventing 
progression to symptomatic HF.

l Diabetes and diabetic kidney disease (DKD) 
but not symptomatic HF – finerenone may 
reduce progression of DKD and new HF.

Guideline-directed medical therapy (GDMT) 
for stages C and D
Similar to recommendations for those with HF 
without diabetes.

HFrEF
l RAAS blockade – combined sacubitril/

valsartan (neprilysin inhibitor plus ARB, 
ARNI) or ACEi or ARB.

l Steroidal MRA – spironolactone or eplerenone.
l Beta-blocker – bisoprolol, metoprolol, carvedilol.
l SGLT2 inhibitors – currently dapagliflozin 

and empagliflozin have specific evidence in 
HFrEF.

l Ivabradine (to slow heart rate), hydralazine 
combined with isosorbide dinitrate (instead 
of ARNI, ACEi or ARB, especially in Black 
individuals or those with hyperkalaemia). 
Minimise dose of loop diuretics and optimise 
other therapies. 

l Cardiac rehabilitation programmes – optimise 
referral and uptake as people with diabetes are 
less likely to access.

HFpEF (left-ventricular ejection fraction 
[LVEF] >40%)
l Previously, focus only on hypertension 

management with ACEi/ARB, loop 

Stage Classification Description Investigate and manage

A At risk of HF Everyone with diabetes 
and obesity, hypertension, 
hyperlipidaemia, CKD/DKD

Optimise risk factors for HF. 
Stabilise structural heart 
disease in stages A and B

B Pre-HF/early detection Asymptomatic with structural 
or functional changes or 
elevated biomarkers (BNP 
or NT-proBNP or high 
sensitivity cardiac troponin)

Be aware of confounders that 
can affect biomarkers for HF; 
treat HF if identified

C Symptomatic HF Confirm HF then ensure 
appropriate management

If HF confirmed, use 
coronary computed 
tomography to identify 
ASCVD

D Severe symptomatic HF Severe HF – consider need 
for invasive treatments

May need automated 
ICD implantation, cardiac 
resynchronisation therapy or 
transplant

ASCVD = atherosclerotic cardiovascular disease; BNP = B-type natriuretic peptide; CKD = chronic 

kidney disease; DKD = diabetic kidney disease; HF = heart failure; ICD = implantable cardioverter 

defibrillator; NT-proBNP = N-terminal pro-BNP.

(Source: Pop-Busui et al, 2022.)

Table 1. Classification of people with diabetes and heart failure according to 
the American Diabetes Association’s consensus report.

https://www.heart.org/en/healthy-living/healthy-lifestyle/lifes-essential-8
https://www.heart.org/en/healthy-living/healthy-lifestyle/lifes-essential-8
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diuretics for congestion and treatment of 
precipitating factors. 

l LVEF <57% – spironolactone and sacubitril/
valsartan now recommended.

l SGLT2 inhibitor – empagliflozin and 
dapagliflozin have demonstrated benefit in this 
group, and empagliflozin is licensed in UK.

Hyperlipidaemia
l Use statins based on age and risk factors.

Hyperglycaemia
l Individualised glycaemic targets 

recommended in those with diabetes and HF.
l SGLT2 inhibitors – exact mechanisms for 

benefit still being explored. Prioritise in those 
with stage B and use in all with symptomatic 
HF (stages C and D), if no contraindications. 

l Consider GLP-1 RA (no direct HF 
risk reduction, but beneficial effects on 
weight, blood pressure and atherosclerotic 
cardiovascular disease), metformin or insulin, 
rather than sulfonylureas, in those with type 2 
diabetes and HF requiring additional glycaemic 
control. Stop metformin if acute conditions 
associated with lactic acidosis.

l DPP-4 inhibitor or thiazolidinediones are not 
recommended in those with type 2 diabetes 
and stages B, C or D heart failure. 

Metabolic surgery
l Improves risk factors and cardiovascular events. 

Hospitalisation 
l Highlights worse prognosis. 90-day 

readmission rate and 1-year mortality of 30%, 
so treat these people as priority. 

l Ensure in-hospital medication changes are 
continued and HF drug doses are up-titrated 
as recommended and tolerated. Shared care 
with community HF teams helpful. 

Consider referral 
l Stage A – for risk factor management if needed.
l Stage B – for global risk assessment, 

investigation (e.g. ECHO), exploration of 
causes and initiation of therapies.

l Stages C and D – shared care for titration of 
therapies can be useful.

The consensus concludes with a lengthy list of 
knowledge gaps and future research questions.

A recent post hoc analysis of the ACCORD 
Lipid study demonstrated that treatment with 
simvastatin plus fenofibrate, compared with 
simvastatin and placebo, significantly reduced 
the risk of hospitalisation for heart failure 
(HHF) and cardiovascular death by 18% 
overall (Ferreira et al, 2022). Further analysis 
demonstrated a 36% reduction in those in 
the standard glycaemic control group (HbA1c 
7–7.9% [53–63 mmol/mol]), with no benefit 
in those randomised to intensive control (<6% 
[<42 mmol/mol]). This reduction in risk is 
comparable to that in those treated with SGLT2 
inhibitors. However, Morieri (2022), writing 
in an accompanying editorial, warns caution is 
required, as the mechanism for these differential 
effects is unclear and effects in people already 
on the preferred SGLT2 inhibitor therapy 
may differ. Hence, the study should be seen as 
hypothesis-generating only. Fenofibrate is an 
agonist of peroxisome proliferator-activated 
receptor-alpha (PPAR-alpha), known to regulate 
vascular inflammation, cell differentiation and 
cardiac energy metabolism. n

Ferreira JP, Vasques-Nóvoa F, Ferrão D et al (2022) Fenofibrate 
and heart failure outcomes in patients with type 2 diabetes: 
analysis from ACCORD. Diabetes Care 45: 1584–91; 
https://doi.org/10.2337/dc21-1977

Morieri ML (2022) Heart failure burden in diabetes: Can 
fenofibrate provide additional hope? Diabetes Care 45: 1500–2; 
https://doi.org/10.2337/dci22-0012

Pop-Busui R, Januzzi JL, Bruemmer D et al (2022) Heart failure: 
An underappreciated complication of diabetes. A consensus 
report of the American Diabetes Association. Diabetes Care 45: 
1670–90; https://doi.org/10.2337/dci22-0014

Wamil M, Coleman RL, Adler AI et al (2021) Increased risk of 
incident heart failure and death is associated with insulin 
resistance in people with newly diagnosed type 2 diabetes: 
UKPDS 89. Diabetes Care 44: 1877–84

Heart Failure: An
Underappreciated Complication
of Diabetes. A Consensus Report
of the American Diabetes
Association
Diabetes Care 2022;45:1670–1690 | https://doi.org/10.2337/dci22-0014

Rodica Pop-Busui,1 James L. Januzzi,2

Dennis Bruemmer,3 Sonia Butalia,4

Jennifer B. Green,5 William B. Horton,6

Colette Knight,7 Moshe Levi,8

Neda Rasouli,9 and

Caroline R. Richardson10

Heart failure (HF) has been recognized as a common complication of diabetes,
with a prevalence of up to 22% in individuals with diabetes and increasing inci-
dence rates. Data also suggest that HF may develop in individuals with diabetes
even in the absence of hypertension, coronary heart disease, or valvular heart
disease and, as such, represents a major cardiovascular complication in this vul-
nerable population; HF may also be the first presentation of cardiovascular dis-
ease in many individuals with diabetes. Given that during the past decade, the
prevalence of diabetes (particularly type 2 diabetes) has risen by 30% globally
(with prevalence expected to increase further), the burden of HF on the health
care system will continue to rise. The scope of this American Diabetes Association
consensus report with designated representation from the American College of
Cardiology is to provide clear guidance to practitioners on the best approaches
for screening and diagnosing HF in individuals with diabetes or prediabetes, with
the goal to ensure access to optimal, evidence-based management for all and to
mitigate the risks of serious complications, leveraging prior policy statements by
the American College of Cardiology and American Heart Association.

BRIEF OVERVIEW OF SCOPE AND NEED

Traditionally, the prevention and management of chronic complications in individu-
als with type 1 (T1D) and type 2 (T2D) diabetes have been focused on nephropa-
thy, retinopathy, neuropathy, and atherosclerotic cardiovascular disease (ASCVD)
(including ischemic heart disease, stroke, and peripheral vascular disease) (1). How-
ever, heart failure (HF) has been recognized as a common complication of diabetes,
with a prevalence of up to 22% in individuals with diabetes and increasing inci-
dence rates (2–4). This recognition stems in part from trials focused on cardiovascu-
lar safety of newer drugs to treat diabetes. Data also suggest HF may develop in
individuals with diabetes even in the absence of hypertension, coronary heart dis-
ease, or valvular heart disease and, as such, represents a major cardiovascular
complication in this vulnerable population (5). Given that during the past decade,
the prevalence of diabetes (particularly T2D) has risen by 30% globally (6) (with
prevalence expected to increase further), the burden of HF on the health care sys-
tem will continue to rise.
The scope of this American Diabetes Association (ADA) consensus report with

designated representation from the American College of Cardiology (ACC) is to
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Heart failure (HF) prevalence is increas-
ing globally (1), and its health care bur-
den is expected to increase further given
the rising prevalence of diabetes (2)—a
major and independent risk factor for
HF. As a sign of this, the number of hos-
pitalizations for HF (HHF), as well as the
proportion of HHF related to diabetes, is
progressively rising (3,4). For instance,
among �1,200,000 HHF recorded in 2018
in the U.S., �49% occurred in patients
with diabetes, as compared with �41% in
2008 (4). In addition to the higher risk of
developing HF, patients with diabetes
experience an �3.0-fold increase in HHF
risk and an �1.5-fold increases in mortal-
ity from HF (5). The introduction of
sodium–glucose cotransporter 2 inhibitors
(SGLT2i), which consistently reduce HHF
risk by 32% (95% CI 24–39), has raised
hope for improvement of these outcomes
(6). Yet, given the epidemiological picture
described above, novel treatments to fur-
ther reduce the HF burden among sub-
jects with diabetes are direly needed.
In this context, the important study by

Ferreira et al. (7) in this issue of Diabetes
Care provides new information as to
whether fenofibrate could be used to
reduce the HF burden among patients
with type 2 diabetes. Approved by the
U.S. Food and Drug Administration
almost 30 years ago, fenofibrate is well
known for reducing triglycerides and
increasing HDL cholesterol levels but, sim-
ilar to other fibrates, has several other
effects. As an agonist of peroxisome pro-
liferator–activated receptor-a (PPAR-a)

(a transcription factor expressed ubiqui-
tously), it can regulate vascular inflamma-
tion, cell differentiation, and cardiac
energy metabolism (8–11). Indeed, PPAR-
a is a master regulator of fatty acid
b-oxidation and is known to modulate
nutrient-sensing pathways toward a cardi-
oprotective, fasting-like state (11).
Despite this wide array of actions, car-

diovascular trials of fibrates have mainly
focused on major adverse cardiovascular
events (MACE) (i.e., cardiovascular death,
nonfatal myocardial infarction, and stroke).
Findings of meta-analyses of these studies
have shown a nominally significant 10%
risk reduction for MACE, with a consis-
tently larger benefit (�35% risk reduction
[95% CI 22–64]) among subjects with
atherogenic dyslipidemia (defined by
low HDL cholesterol and high triglycer-
ides levels) (12,13) or in those carrying a
common PPARA polymorphism (�49%
risk reduction [28–66]) (14). However,
data have been provided for only two of
these studies on the effect of fenofibrate
or gemfibrozil on HHF (Action to Control
Cardiovascular Risk in Diabetes lipid trial
[ACCORD Lipid] and Veterans Affairs HDL
Intervention Trial [VA-HIT]), and, when
combined, they showed a significant
18% reduction in the risk of HHF (95% CI
4–30; P 5 0.012) (12). Surprisingly,
despite these findings and the known
role of PPAR-a in regulating cardiac
energy homeostasis, the potential benefit
of fenofibrate on HF has not been further
investigated until the current study by
Ferreira et al. (7).

Leveraging data from ACCORD Lipid
(15), this study has two important find-
ings: 1) treatment with fenofibrate versus
placebo in addition to statin significantly
reduced risk of HHF and cardiovascular
death, by 18% (95% C.I. 0–32; P = 0.048),
and 2) this beneficial effect was influ-
enced by the intensive glycemic control
intervention tested in the Action to
Control Cardiovascular Risk in Diabetes
(ACCORD) clinical trial. Indeed, after
accounting for the factorial design of
ACCORD study, the fenofibrate benefit
was significantly larger among subjects
on standard glycemic control (target
HbA1c of 7.0%–7.9%), reducing the risk
of HHF or cardiovascular death by 36%
(25–52) and that of HHF alone by 40%
(15–58), while no benefits at all were
observed among those on intensive gly-
cemic control (target HbA1c < 6%).
The nominal statistical significance of

the above interactions (P 5 0.017–0.025)
and the lack of replication or validation
warrant great caution in the interpreta-
tion of these hypothesis-generating
data. However, these findings could
have a major clinical impact. Guide-
lines currently recommend, for indi-
viduals with clinical characteristics like
those included in ACCORD Lipid, glyce-
mic targets such as those tested in
the ACCORD standard glycemic arm
(16), which are indeed similar to
HbA1c levels observed in SGLT2i trials
(6). In this context, applying due caution
to the comparison of results between
trials conducted in different populations
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