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10. Cardiovascular Disease and
Risk Management: Standards of
Care in Diabetes—2026
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The American Diabetes Association (ADA) “Standards of Care in Diabetes” includes the
ADA’s current clinical practice recommendations and is intended to provide the compo-
nents of diabetes care, general treatment goals and guidelines, and tools to evaluate
quality of care. Members of the ADA Professional Practice Committee for Diabetes, an
interprofessional expert committee, are responsible for updating the Standards of Care
annually, or more frequently as warranted. For a detailed description of ADA standards,
statements, and reports, as well as the evidence-grading system for ADA’s clinical prac-
tice recommendations and a full list of Professional Practice Committee members,
please refer to Introduction and Methodology. Readers who wish to comment on the
Standards of Care are invited to do so at professional.diabetes.org/SOC.

For prevention and management of diabetes complications in children and adoles-
cents, please refer to section 14, “Children and Adolescents.”

Cardiovascular disease (CVD) is a broad term that includes atherosclerotic cardiovas-
cular disease (ASCVD) and heart failure, two CVDs common among people with dia-
betes. ASCVD broadly refers to a history of acute coronary syndrome, myocardial
infarction (M), stable or unstable angina or coronary or other arterial revasculariza-
tion, stroke, or peripheral artery disease (PAD) including aortic aneurysm and is the
leading cause of morbidity and mortality in people with diabetes (1). Diabetes itself
confers independent ASCVD risk, and among people with diabetes, all major cardio-
vascular risk factors, including hypertension, hyperlipidemia, and obesity, are clustered
and common (2). Numerous studies have shown the efficacy of managing individual
cardiovascular risk factors in preventing or slowing ASCVD in people with diabetes.
Furthermore, large benefits are seen when multiple cardiovascular risk factors (glyce-
mic, blood pressure, and lipid management) are addressed simultaneously, with evi-
dence for long-lasting benefits (3-5). Notably, most of the evidence supporting
interventions to reduce cardiovascular risk in diabetes comes from trials of people
with type 2 diabetes. No randomized trials have been specifically designed to assess
the impact of cardiovascular risk reduction strategies in people with type 1 diabetes.
Therefore, the recommendations for cardiovascular risk factor modification for people
with type 1 diabetes are extrapolated from data obtained in people with type 2 dia-
betes and are similar to those for people with type 2 diabetes.

Under the current paradigm of comprehensive risk factor modification, cardio-
vascular morbidity and mortality have notably decreased in people with both type 1
and type 2 diabetes (1). Indeed, when all major cardiovascular risk factors are
treated to within the target ranges, people with type 2 diabetes have risk of death,
MI, or stroke similar to that of the general population (6). Despite these encourag-
ing opportunities to reduce morbidity and mortality, only a minority of people with

Check for
updates

American Diabetes Association
Professional Practice Committee for
Diabetes*

*A complete list of members of the American
Diabetes Association Professional Practice Committee
for Diabetes can be found at https.//doi.org/
10.2337/dc26-SINT.

This section has received endorsement from the
American College of Cardiology.

Duality of interest information for each contributor
is available at https://doi.org/10.2337/dc26-SDIS.

Suggested citation: American Diabetes Association
Professional Practice Committee for Diabetes. 10.
Cardiovascular disease and risk management:
Standards of Care in Diabetes—2026. Diabetes
Care 2026;49(Suppl. 1):5216-5245

© 2025 by the American Diabetes Association.
Readers may use this work for educational,
noncommercial purposes if properly cited and
unaltered. The version of record may be linked
at https://diabetesjournals.org/care, but ADA
permission is required to post this work on any
third-party site or platform. This publication and its
contents may not be reproduced, distributed, or
used for text or data mining, machine learning,
or similar technologies without prior written
permission. Requests to reuse, adapt, or distribute
this work may be sent to permissions@diabetes
.org. More information is available at https://
diabetesjournals.org/journals/pages/license.



https://doi.org/10.2337/dc26-S010
https://doi.org/10.2337/dc26-SINT
https://doi.org/10.2337/dc26-SINT
https://professional.diabetes.org/SOC
https://doi.org/10.2337/dc26-S014
https://doi.org/10.2337/dc26-SINT
https://doi.org/10.2337/dc26-SINT
https://doi.org/10.2337/dc26-SDIS
https://diabetesjournals.org/care
mailto:permissions@diabetes.org
mailto:permissions@diabetes.org
https://diabetesjournals.org/journals/pages/license
https://diabetesjournals.org/journals/pages/license

diabetesjournals.org/care

type 2 diabetes achieve recommended
risk factor goals and are treated with
guideline-recommended therapy (7-9).
Therefore, continued focus on deliver-
ing high-quality comprehensive cardio-
vascular care and on addressing barriers
to risk factor management are required
to implement the treatment recommen-
dations (1,10) outlined in this section.
CVD also includes heart failure, and
diabetes is a risk factor for incident
heart failure, which is at least twofold
more prevalent in people with diabetes
compared with those without diabetes
and is a major cause of morbidity and
mortality (11). People with diabetes may
present with a wide spectrum of heart
failure, including heart failure with pre-
served ejection fraction (HFpEF), heart
failure with mildly reduced ejection frac-
tion (HFMrEF), or heart failure with re-
duced ejection fraction (HFrEF) (12,13).
Comorbid conditions including overweight
and obesity and hypertension often pre-
cede the development of HFpEF and have
been implicated in the pathophysiology of
HFpEF (14). Coronary artery disease is a
major risk factor and a cause of myocar-
dial injury in ischemic heart disease leading
to HFrEF. In addition, people with diabetes
are at risk for developing structural heart
disease and HFrEF in the absence of ob-
structive coronary artery disease (15). The
pathophysiology of heart failure in people
with diabetes and further details of screen-
ing, diagnosis, and treatment of people with
heart failure and diabetes are also outlined
in a previous consensus statement by the
American Diabetes Association (ADA) (16).
There is an increasing appreciation of
the common pathophysiology and interre-
lationship of cardiometabolic risk factors
leading to both adverse cardiovascular and
adverse kidney outcomes in people with di-
abetes, including ASCVD, heart failure, and
chronic kidney disease (CKD) (17,18). These
three comorbidities are frequently caused
by metabolic risk, which is frequently driven
by obesity and its associated risk factors,
and the incidence of all three conditions
rises with increasing A1C levels (19). Collec-
tively, this combination of comorbidities
has been termed cardiorenal metabolic
disease or cardiovascular-kidney-metabolic
health (20-22). Reasons to concurrently
consider cardiovascular and kidney comor-
bidities in the management of people with
diabetes include not only the common
metabolic risk but also the major benefit
observed across the spectrum of CVD,

heart failure, and kidney outcomes in
people with type 2 diabetes treated with
sodium—glucose cotransporter (SGLT) in-
hibitors or glucagon-like peptide 1 recep-
tor agonists (GLP-1 RAs). Therefore, in
addition to the management of hyper-
glycemia, hypertension, and hyperlipid-
emia, treatment with SGLT inhibitors
and/or GLP-1 RAs that have demon-
strated cardiovascular and kidney bene-
fit is considered a fundamental element
of risk reduction and a core pharmaco-
logical strategy to improve cardiovascu-
lar and kidney outcomes in people with
type 2 diabetes (Fig. 10.1). In addition to
the standards of care for the prevention
and treatment of CVD outlined below,
the reader is referred to section 9,
“Pharmacologic Approaches to Glycemic
Treatment,” and section 11, “Chronic
Kidney Disease and Risk Management,” for
a comprehensive review of pharmacologi-
cal management of hyperglycemia and kid-
ney benefit from SGLT2 inhibitors, SGLT1/2
inhibitors, and GLP-1 RAs.

HYPERTENSION AND BLOOD
PRESSURE MANAGEMENT

An elevated blood pressure is defined as a
systolic blood pressure 120-129 mmHg
with a diastolic blood pressure <80 mmHg
(23). Hypertension is defined as a systolic
blood pressure >130 mmHg or a diastolic
blood pressure >80 mmHg (23). This is in
agreement with the definition of hyperten-
sion by the American College of Cardiology
and American Heart Association (23). Hy-
pertension is common among people with
type 1 and type 2 diabetes. Hypertension is
a major risk factor for ASCVD, heart failure,
and microvascular complications. More-
over, numerous studies have shown that
antihypertensive therapy reduces ASCVD
events, heart failure, and microvascular
complications. Please refer to the ADA
position statement “Diabetes and Hyper-
tension” for a detailed review of the epi-
demiology, diagnosis, and treatment
of hypertension (24) and hypertension
guideline recommendations (25-28). For
blood pressure goals and management
in individuals with diabetes who are
pregnant, see section 15, “Management
of Diabetes in Pregnancy” for details.

Screening and Diagnosis

Recommendations
10.1 Blood pressure should be mea-
sured at every routine clinical visit, or at
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least every 6 months. Individuals found
to have elevated blood pressure with-
out a diagnosis of hypertension (systolic
blood pressure 120-129 mmHg and
diastolic blood pressure <80 mmHg)
should have blood pressure confirmed
using multiple readings, including meas-
urements on a separate day, to diag-
nose hypertension. A Hypertension is
defined as a systolic blood pressure
>130 mmHg or a diastolic blood pres-
sure >80 mmHg based on an average
of two or more measurements obtained
on two or more occasions. A Individuals
with blood pressure >180/110 mmHg
and cardiovascular disease could be di-
agnosed with hypertension at a single
visit. E

10.2 Counsel all people with hyper-
tension and diabetes to monitor their
blood pressure at home after appro-
priate education. A

Blood pressure should be measured at
every routine clinical visit or at least ev-
ery 6 months by a trained individual who
should follow the guidelines established
for the general population: measurement
in the seated position, with feet on the
floor and arm supported at heart level,
after 5 min of rest. Cuff size should be
appropriate for the upper-arm circum-
ference (29). Individuals identified to
have elevated blood pressure or hy-
pertension should have blood pressure
confirmed using multiple readings, in-
cluding measurements on a separate
day, to diagnose hypertension. How-
ever, in individuals with CVD and blood
pressure >180/110 mmHg, it is reason-
able to diagnose hypertension at a sin-
gle visit (25). Postural changes in blood
pressure and pulse may be evidence of
autonomic neuropathy and therefore re-
quire adjustment of blood pressure goals.
Lying, sitting, and standing blood pres-
sure measurements should be checked
on initial visit and as indicated.

Home blood pressure self-monitoring
and 24-h ambulatory blood pressure mon-
itoring may provide evidence of white
coat hypertension, masked hypertension,
or other discrepancies between office and
true blood pressure (30,31). In addition
to confirming or refuting a diagnosis of
hypertension, home blood pressure as-
sessment may be useful to monitor anti-
hypertensive treatment. A systematic
review and meta-analysis of prospective
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studies concluded that blood pressure
measurements from either 24-h ambula-
tory or home blood pressure measure-
ments can predict cardiovascular risk
(30-32). Moreover, home blood pres-
sure monitoring may improve medica-
tion-taking behavior and thus help reduce
cardiovascular risk (33).

Treatment Goals

Recommendations

10.3 For people with diabetes and hy-
pertension, blood pressure goals should
be individualized through a shared
decision-making process that addresses
cardiovascular risk, potential adverse
effects of antihypertensive medica-
tions, and individual preferences. B
10.4 If it can be safely attained, the
on-treatment blood pressure goal is
<130/80 mmHg; a systolic blood
pressure goal <120 mmHg should
be encouraged in individuals with
high cardiovascular or kidney risk. A

ion in risk of diabetes complications.

Randomized clinical trials have demon-
strated unequivocally that treatment of hy-
pertension reduces cardiovascular events
as well as microvascular complications
(34-40). There has been controversy on
the recommendation of a specific blood
pressure goal in people with diabetes. The
recommendation to support a blood pres-
sure goal of <130/80 mmHg in people
with diabetes is consistent with guidelines
from the American College of Cardiology
and American Heart Association (24), the
International Society of Hypertension, and
the European Society of Cardiology/
European Society of Hypertension Blood
Pressure/Hypertension Guidelines (26).
Participants with diabetes comprised
nearly 20% of the Strategy of Blood
Pressure Intervention in the Elderly Hy-
pertensive Patients (STEP) trial, which
noted decreased cardiovascular events
with treatment of hypertension to a
systolic blood pressure goal of <130
mmHg (41). A systolic blood pressure goal
of <120 mmHg is encouraged in those

individuals with high cardiovascular or kid-
ney risk because of the results of Blood
Pressure Control Target in Diabetes
(BPROAD) and the Effects of Intensive Sys-
tolic Blood Pressure Lowering Treatment in
Reducing Risk of Vascular Events (ESPRIT)
trials. BPROAD was an open-label trial that
randomized individuals with diabetes and
elevated CVD risk to an intensive systolic
blood pressure goal of <120 mmHg and
noted a 21% reduction in nonfatal stroke,
nonfatal MI, heart failure, or cardiovascular
death compared with the group receiving
standard systolic blood pressure goal of
<140 mmHg (42). ESPRIT also compared
an intensive systolic blood pressure goal
of <120 mmHg to a standard goal of
<140 mmHg in individuals with diabetes
(39%), prior stroke, or elevated cardiovas-
cular risk. ESPRIT noted a significant 12%
reduction in the primary outcome, a com-
posite of MI, revascularization, hospi-
talization for heart failure, stroke, or
cardiovascular death (43). The results
of BPROAD and ESPRIT are supported
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by the Systolic Blood Pressure Intervention
Trial (SPRINT), which demonstrated that
treatment to a goal systolic blood pressure
of <120 mmHg decreases cardiovascular
event rates by 25% in high-risk individu-
als, although people with diabetes were
excluded from this trial (44). While the rela-
tively underpowered ACCORD (Action to
Control Cardiovascular Risk in Diabetes)
blood pressure trial (ACCORD BP) did not
demonstrate that aiming for a systolic blood
pressure <120 mmHg in people with diabe-
tes results in decreased cardiovascular event
rates, the prespecified secondary outcome
of stroke was reduced by 41% with inten-
sive treatment (45). Notably, there is an ab-
sence of high-quality data available to guide
blood pressure goals in people with type 1
diabetes, but a similar blood pressure goal
of <130/80 mmHg is recommended in peo-
ple with type 1 diabetes. As discussed be-
low, treatment should be individualized.
For more information on individualized
blood pressure goals in older individuals,
please see section 13, “Older Adults.”

Randomized Controlled Trials of Intensive
Versus Standard Blood Pressure Management
BPROAD provides the strongest evidence
to support a systolic blood pressure treat-
ment goal of <120 mmHg, as it enrolled
people with type 2 diabetes and in-
creased cardiovascular risk with a baseline
systolic blood pressure >140 mmHg (or
130-180 mmHg if already taking antihy-
pertensive medication). Increased cardio-
vascular risk was defined as a history of
CVD at least 3 months before enroliment,
subclinical CVD, two or more cardiovascular
risk factors, and CKD (estimated glomerular
filtration rate [eGFR] 30 to <60 mL/min/
1.72 m?). The 12,821 participants with type 2
diabetes were randomized to a goal sys-
tolic blood pressure <120 mmHg or stan-
dard treatment (goal systolic blood pressure
<140 mmHg). The primary outcome of non-
fatal stroke, nonfatal Ml, treatment or hos-
pitalization for heart failure, or death from
cardiovascular causes was reduced by 21%
in the intensive treatment group (hazard
ratio [HR] 0.79, 95% ClI 0.69-0.90), with
an achieved mean systolic blood pressure
in the intensive group of 121.6 mmHg vs.
133.2 mmHg in the standard therapy
group. Adverse event rates were similar
in the two groups, although symptomatic
hypotension and hyperkalemia were
more frequent in the intensive therapy
group (42).

A second, large blood pressure trial in-
cluding a substantial number of people
with diabetes was published since the de-
velopment of the 2025 “Standards of Care
in Diabetes.” The ESPRIT trial randomized
11,255 individuals with high cardiovascu-
lar risk (established CVD or two risk fac-
tors), of whom 39% had type 2 diabetes,
to intensive treatment (goal systolic blood
pressure of <120 mmHg) versus standard
treatment (goal systolic blood pressure
<140 mmHg). The primary outcome, a
composite of M, revascularization, hospi-
talization for heart failure, stroke, or cardio-
vascular death, was significantly reduced
by 12% in the intensive therapy group (HR
0.88, 95% Cl 0.78-0.99) irrespective of the
diagnosis of diabetes at baseline. The inves-
tigators reported a modest increase in ad-
verse events, including syncope (0.4% vs.
0.1%, HR 3.00, 95% Cl 1.35-6.68) (43).

Although SPRINT excluded people with
type 2 diabetes, it provides evidence to
support the BPROAD and ESPRIT findings
that lower blood pressure goals in individu-
als at increased cardiovascular risk improve
outcome (44). The trial enrolled 9,361 indi-
viduals with a systolic blood pressure of
>130 mmHg and increased cardiovascular
risk and treated to a systolic blood pressure
goal of <120 mmHg (intensive treatment)
versus a goal of <140 mmHg (standard
treatment). The primary composite out-
come of MI, acute coronary syndromes,
stroke, heart failure, or death from cardio-
vascular causes was reduced by 25%
in the intensive treatment group. The
achieved systolic blood pressures in the
trial were 121 mmHg and 136 mmHg in
the intensive versus standard treatment
group, respectively. Adverse outcomes, in-
cluding hypotension, syncope, electrolyte
abnormality, and acute kidney injury (AKI),
were more common in the intensive treat-
ment arm; risk of adverse outcomes there-
fore needs to be weighed against the
cardiovascular benefit of more intensive
blood pressure lowering.

The STEP trial assigned 8,511 individu-
als aged 60-80 years with hypertension to
a systolic blood pressure goal of 110 to
<130 mmHg (intensive treatment) or 130
to <150 mmHg (40). In this trial, in which
approximately 19% of participants had di-
abetes, the primary composite outcome
of stroke, acute coronary syndrome, acute
decompensated heart failure, coronary re-
vascularization, atrial fibrillation, or death
from cardiovascular causes occurred in
3.5% of individuals in the intensive
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treatment group versus 4.6% in the stan-
dard treatment group (HR 0.74 [95% CI
0.60-0.92]; P = 0.007). Hypotension oc-
curred more frequently in the intensive
treatment group (3.4%) compared with
the standard treatment group (2.6%)
without significant differences in other ad-
verse events, including dizziness, syncope,
or fractures. For more information on
blood pressure goals in older adults,
please see section 13, “Older Adults.”

ACCORD BP randomized 4,733 individu-
als with type 2 diabetes to intensive ther-
apy (aiming for a systolic blood pressure
<120 mmHg) or standard therapy (aiming
for a systolic blood pressure <140 mmHg)
(45). The mean achieved systolic blood
pressures were 119 mmHg and 133 mmHg
in the intensive and standard groups, re-
spectively. The primary composite outcome
of nonfatal MI, nonfatal stroke, or death
from cardiovascular causes was not signifi-
cantly reduced in the intensive treatment
group, although the prespecified second-
ary outcome of stroke was significantly re-
duced by 41% in the intensive treatment
group. Adverse events attributed to blood
pressure treatment, including hypotension,
syncope, bradycardia, hyperkalemia, and
elevations in serum creatinine, occurred
more frequently in the intensive treatment
arm than in the standard therapy arm.
ACCORD BP has been viewed as under-
powered due to the composite primary
end point being less sensitive to blood
pressure intervention (44,45).

In the Action in Diabetes and Vascular
Disease: Preterax and Diamicron MR Con-
trolled Evaluation (ADVANCE) trial, 11,140
people with type 2 diabetes were ran-
domized to receive either treatment with
a fixed combination of perindopril and in-
dapamide or matching placebo (46). The
primary end point, a composite of cardio-
vascular death, nonfatal stroke or M, or
new or worsening kidney or eye disease,
was reduced by 9% in the combination
treatment. The achieved systolic blood
pressure was ~135 mmHg in the treat-
ment group and 140 mmHg in the pla-
cebo group.

The Hypertension Optimal Treatment
(HOT) trial enrolled 18,790 individuals and
aimed for a diastolic blood pressure <90
mmHg, <85 mmHg, or <80 mmHg (47).
The cardiovascular event rates, defined as
fatal or nonfatal MI, fatal and nonfatal
strokes, and all other cardiovascular events,
were not significantly different between di-
astolic blood pressure goals (<90 mmHg,
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<85 mmHg, and <80 mmHg), although
the lowest incidence of cardiovascular
events occurred with an achieved diastolic
blood pressure of 82 mmHg. However, in
people with diabetes, there was a signifi-
cant 51% reduction in Ml, stroke, and
cardiovascular death in the treatment
group with a goal diastolic blood pressure

of <80 mmHg compared with a goal dia-
stolic blood pressure of <90 mmHg.

Individualization of Treatment Goals
People with diabetes and clinicians should
engage in a shared decision-making pro-
cess to determine individual blood pres-
sure goals (23). A thorough review of the

benefits and risks of intensive blood pres-
sure goals is consistent with a person-
focused approach to care that values indi-
vidual priorities and health care profes-
sional judgment (48). Secondary analyses
of ACCORD BP and SPRINT suggest that
clinical factors can help identify individuals
more likely to benefit from and less likely

Recommendations for the treatment of confirmed
hypertension in nonpregnant people with diabetes
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Figure 10.2—Recommendations for the treatment of confirmed hypertension in nonpregnant people with diabetes. *An ACE inhibitor (ACEi) or
angiotensin receptor blocker (ARB) is suggested for the treatment of hypertension in people with coronary artery disease (CAD) or urine albumin-to-
creatinine ratio 30-299 mg/g creatinine and is strongly recommended for individuals with urine albumin-to-creatinine ratio >300 mg/g creatinine.
+Dihydropyridine calcium channel blocker (CCB). $Thiazide-like diuretic; long-acting agents shown to reduce cardiovascular events, such as chlorthalidone
and indapamide, are preferred. §If it can be safely attained, the on-treatment blood pressure goal is <130/80 mmHg; a systolic blood pressure goal
<120 mmHg should be encouraged in individuals with high cardiovascular or kidney risk. BP, blood pressure. Adapted from de Boer et al. (24).
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to be harmed by intensive blood pressure
management (49,50).

Absolute benefit from blood pressure
reduction correlated with absolute baseline
cardiovascular risk in SPRINT and in earlier
clinical trials conducted at higher baseline
blood pressure levels (50,51). The results of
BPROAD and ESPRIT highlight that target-
ing an on-treatment systolic blood pressure
goal of <120 mmHg in people with high
cardiovascular risk is associated with reduc-
tion in cardiovascular events compared
with systolic blood pressure <140 mmHg.
These benefits should be weighed against
treatment-related adverse events such as
hypotension and syncope, which may be
particularly relevant in older individuals
with orthostatic hypotension, substantial
comorbidity, functional limitations, or poly-
pharmacy and some individuals who may
prefer higher blood pressure goals to en-
hance quality of life.

Treatment Strategies
Lifestyle Intervention

Recommendation

10.5 For people with diabetes and
blood pressure >120/80 mmHg, advise
lifestyle behaviors including weight loss
when indicated, a Dietary Approaches
to Stop Hypertension (DASH)-style eat-
ing pattern including reducing sodium,
limiting or avoiding alcohol consump-
tion, increased physical activity, and
smoking cessation. A

Lifestyle management is an important
component of hypertension treatment be-
cause it lowers blood pressure, enhances
the effectiveness of some antihyperten-
sive medications, promotes other aspects
of metabolic and vascular health, and
generally leads to few adverse effects.
Lifestyle therapy consists of reducing
excess body weight through caloric re-
striction (see section 8, “Obesity and
Weight Management for the Prevention
and Treatment of Diabetes”), at least
150 min of moderate-intensity aerobic ac-
tivity per week (see section 3, “Prevention
or Delay of Diabetes and Associated
Comorbidities”), restricting sodium in-
take (<2,300 mg/day), increasing con-
sumption of fruits and vegetables (8-10
servings per day) and low-fat dairy prod-
ucts or nondairy alternatives (2—3 servings
per day), avoiding excessive alcohol con-
sumption (no more than 2 servings per
day in men and no more than 1 serving

per day in women) (52), and increasing ac-
tivity levels (53) (see section 5, “Facilitating
Positive Health Behaviors and Well-being
to Improve Health Outcomes”). A system-
atic review of 10 randomized controlled
trials reported that compared with control
diet, the modified Dietary Approaches to
Stop Hypertension (DASH) eating pattern
could reduce mean systolic (—3.26 mmHg
[95% Cl —5.58 to —0.94 mmHg]; P =
0.006) and diastolic (—2.07 mmHg [95%
Cl —3.68 to —0.46 mmHg]; P = 0.01)
blood pressure (54).

These lifestyle interventions are reason-
able for individuals with diabetes and
mildly elevated blood pressure (systolic
>120 mmHg and diastolic <80 mmHg)
and should be initiated along with phar-
macologic therapy when hypertension is
diagnosed (Fig. 10.2) (53). A lifestyle ther-
apy plan should be developed in collabo-
ration with the person with diabetes and
discussed as part of diabetes manage-
ment. Use of internet or mobile-based
digital platforms to reinforce healthy be-
haviors may be considered as a compo-
nent of care, as these interventions have
been found to enhance the efficacy of
medical therapy for hypertension (55,56).

PHARMACOLOGIC
INTERVENTIONS

Recommendations

10.6 In individuals with confirmed
office-based blood pressure >130/
80 mmHg, pharmacologic therapy
should be initiated and titrated to
achieve their individualized blood
pressure goal. A

10.7 Individuals with confirmed office-
based blood pressure >150/90 mmHg
should, in addition to lifestyle therapy,
have prompt initiation and timely titration
of two drugs or a single-pill combination
of drugs for hypertension that have also
been demonstrated to reduce cardiovas-
cular events in people with diabetes. A
10.8 Treatment for hypertension should
include drug classes demonstrated to
reduce cardiovascular events in people
with diabetes. A ACE inhibitors or an-
giotensin receptor blockers (ARBs) are
recommended first-line therapy for
hypertension in people with diabetes
and albuminuria or coronary artery
disease. A

10.9 Multiple-drug therapy is gener-
ally required to achieve blood pressure
goals. However, avoid any combination
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of ACE inhibitors, ARBs (including ARBs
and neprilysin inhibitors), and direct
renin inhibitors. A

10.10 In nonpregnant people with dia-
betes and hypertension, either an ACE
inhibitor or ARB is recommended for
those with moderately increased albu-
minuria (UACR 30-299 mg/g creati-
nine) B and is strongly recommended
for those with severely increased albu-
minuria (UACR >300 mg/g creatinine)
and/or estimated glomerular filtration
rate (eGFR) <60 mL/min/1.73 m? to
maximally tolerated dose to prevent
the progression of kidney disease and
reduce cardiovascular events. A If one
class is not tolerated, the other should
be substituted. B

10.11 Monitor for drop in eGFR and
for increase in serum potassium levels
at initiation and periodically as clinically
appropriate when ACE inhibitors, ARBs,
and mineralocorticoid receptor antago-
nists (MRAs) are used. B Monitor for
hypokalemia when diuretics are used
at routine visits and 7—-14 days after ini-
tiation or after a dose change and peri-
odically as clinically appropriate. B
10.12 In sexually active individuals of
childbearing potential who are not using
reliable contraception, avoid ACE inhibi-
tors, ARBs, MRAs, direct renin inhibitors,
and neprilysin inhibitors, as they are
contraindicated in pregnancy. A

Initial Number of Antihypertensive Medi-
cations. Initial treatment for people with
diabetes depends on the severity of hy-
pertension (Fig. 10.2). Those with blood
pressure between 130/80 mmHg and
150/90 mmHg may begin with a single
drug. For individuals with blood pressure
>150/90 mmHg, initial pharmacologic treat-
ment with two antihypertensive medica-
tions is recommended to more effectively
achieve blood pressure goals (57-59). Single-
pill antihypertensive combinations may im-
prove medication-taking behavior in some
individuals (60,61).

Classes of Antihypertensive Medications.
Initial treatment for hypertension should
include any of the drug classes demon-
strated to reduce cardiovascular events in
people with diabetes (27): ACE inhibitors
(62), angiotensin receptor blockers (ARBs)
(62), thiazide-like diuretics (63), or dihy-
dropyridine calcium channel blockers (64).
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In people with diabetes and established
coronary artery disease, ACE inhibitors or
ARBs are recommended first-line therapy
for hypertension (65-67). For individu-
als with albuminuria (urine albumin-to-
creatinine ratio [UACR] >30 mg/g), initial
treatment should include an ACE inhibi-
tor or ARB to reduce the risk of progres-
sive kidney disease (24) (Fig. 10.2). In
individuals receiving ACE inhibitor or ARB
therapy, continuation of those medica-
tions as kidney function declines to eGFR
<30 mL/min/1.73 m? may provide car-
diovascular benefit without significantly
increasing the risk of kidney failure (68). In
the absence of albuminuria, risk of pro-
gressive kidney disease is low, and ACE in-
hibitors and ARBs have not been found to
afford superior cardioprotection compared
with thiazide-like diuretics or dihydropyridine
calcium channel blockers (69). p-Blockers are
indicated in the setting of prior M, active an-
gina, or HFrEF but have not been shown to
reduce mortality as blood pressure-lowering
agents in the absence of these conditions
(3670,71).

Pregnancy and Antihypertensive Medications.
Please refer to section 15, “Management
of Diabetes in Pregnancy,” for additional
information on pregnancy blood pressure
goals and treatment. During pregnancy,
treatment with ACE inhibitors, ARBs, direct
renin inhibitors, mineralocorticoid receptor
antagonists (MRAs), and neprilysin inhibi-
tors are contraindicated, as they may cause
fetal damage. Special consideration should
be taken for individuals of childbearing po-
tential, and people intending to become
pregnant should switch from an ACE in-
hibitor or ARB, renin inhibitor, MRA, or
neprilysin inhibitor to an alternative anti-
hypertensive medication approved for
use during pregnancy. Antihypertensive
drugs known to be effective and safe in
pregnancy include methyldopa, labetalol,
and long-acting nifedipine, while hydral-
azine may be considered in the acute
management of hypertension in preg-
nancy or severe preeclampsia (72). Di-
uretics are not recommended for blood
pressure management in pregnancy but
may be used during late-stage pregnancy
if needed for volume management (72).
The American College of Obstetricians
and Gynecologists also recommends that,
postpartum, individuals with gestational
hypertension, preeclampsia, or both have
their blood pressures observed for 72 h in
the hospital and 7-10 days postpartum.
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Long-term follow-up is recommended for
these individuals, as they have increased
lifetime cardiovascular risk (73).

Multiple-Drug Therapy. Multiple-drug ther-
apy is often required to achieve blood
pressure goals (Fig. 10.2), particularly in
the setting of CKD in people with diabetes.
However, the use of both ACE inhibitors
and ARBs in combination, or the combina-
tion of an ACE inhibitor or ARB and a direct
renin inhibitor, is contraindicated given the
lack of added ASCVD benefit and increased
rate of adverse events—namely, hyperka-
lemia, syncope, and AKI (74-76). Titration
of and/or addition of further blood pres-
sure medications should be made in a
timely fashion to overcome therapeutic in-
ertia in achieving blood pressure goals.

Hyperkalemia and Acute Kidney Injury.
Treatment with ACE inhibitors and ARBs
or MRAs can cause AKI and hyperkalemia,
while diuretics can cause AKI and either
hypokalemia or hyperkalemia (depending
on mechanism of action) (77,78). Eleva-
tions in serum creatinine (up to 30% from
baseline) with ACE inhibitors or ARBs
must not be confused with AKI (79). AKI is
defined as a rapid decline in kidney func-
tion, typically within a short period (hours
to days), characterized by increase in se-
rum creatinine and/or decrease in urine
output (80). Serum creatinine and potas-
sium should be monitored after initiation
of treatment with an ACE inhibitor or
ARB, MRA, or diuretic and monitored
during treatment and following uptitra-
tion of these medications, particularly
among individuals with reduced glomer-
ular filtration (77,78,81). For more infor-
mation on AKI, see section 11, “Chronic
Kidney Disease and Risk Management.”

RESISTANT HYPERTENSION

Recommendation

10.13 Individuals with hypertension who
are not meeting blood pressure goals on
three classes of antihypertensive medica-
tions (including a diuretic) should be con-
sidered for MRA therapy. A

Resistant hypertension is defined as
blood pressure >130/80 mmHg despite
a therapeutic strategy that includes appro-
priate lifestyle management plus a diuretic
and two other antihypertensive drugs with
complementary mechanisms of action at

maximally tolerated doses. Prior to diag-
nosing resistant hypertension, a number of
other conditions should be excluded, in-
cluding missed doses of antihypertensive
medications, white coat hypertension, and
primary and secondary hypertension. Diffi-
culty following the care plan may also be a
reason for resistant hypertension. Interna-
tional Society of Hypertension guidelines
put a strong emphasis on screening for
care plan difficulties in management of hy-
pertension and recommend using objec-
tive measures such as review of pharmacy
records, pill counting, and the chemical
analysis of blood or urine rather than sub-
jective methods of detecting inconsisten-
cies in care plan engagement in routine
clinical practice. However, this may not be
feasible in all practice settings (25).

People with diabetes and confirmed re-
sistant hypertension should be evaluated
for secondary causes of hypertension, in-
cluding primary aldosteronism, renal ar-
tery stenosis, CKD, and obstructive sleep
apnea. In general, barriers to medication
taking (such as cost and side effects)
should be identified and addressed (Fig.
10.2). MRAs, including spironolactone and
eplerenone, are effective for management
of resistant hypertension in people with
type 2 diabetes when added to existing
treatment with an ACE inhibitor or ARB,
thiazide-like diuretic, or dihydropyridine
calcium channel blocker (82). In addition,
MRAs reduce albuminuria in people with
diabetic nephropathy (83-85). However,
adding an MRA to a treatment plan that
includes an ACE inhibitor or ARB may in-
crease the risk for hyperkalemia, emphasiz-
ing the importance of regular monitoring
for serum creatinine and potassium in these
individuals, and long-term outcome studies
are needed to better evaluate the role of
MRAs in blood pressure management.

LIPID MANAGEMENT

Lifestyle Intervention

Recommendations

10.14 Lifestyle modification focusing
on weight loss (if indicated); application
of a Mediterranean or DASH eating
pattern; reduction of saturated fat and
trans fat; increase of dietary n-3 fatty
acids, soluble fiber, and plant stanol
and sterol intake; and increased physi-
cal activity should be recommended to
improve the lipid profile and reduce
the risk of developing atherosclerotic
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cardiovascular disease (ASCVD) in peo-
ple with diabetes. A

10.15 Intensify lifestyle therapy and op-
timize glycemic management for people
with diabetes with elevated triglyceride
levels (>150 mg/dL [>1.7 mmol/L])
and/or low HDL cholesterol (<40 mg/dL
[<1.0 mmol/L] for men and <50 mg/dL
[<1.3 mmol/L] for women). C

Lifestyle intervention, including weight loss
in people with overweight or obesity (when
appropriate) (22,86), increased physical ac-
tivity, and medical nutrition therapy, allows
some individuals to reduce ASCVD risk
factors such as hypertension, dyslipide-
mia, or obesity. Nutrition intervention
should be tailored according to each per-
son’s age, pharmacologic treatment, lipid
levels, and medical conditions.

Recommendations should focus on ap-
plication of a Mediterranean (87) or DASH
eating pattern, reducing saturated and
trans fat intake, and increasing plant sta-
nol and sterol, n-3 fatty acid, and viscous
fiber (such as in oats, legumes, and citrus)
intake (22,86). Glycemic management may
also beneficially modify plasma lipid levels,
particularly in people with very high trigly-
cerides and poor glycemic management.
See section 5, “Facilitating Positive Health
Behaviors and Well-being to Improve
Health Outcomes,” for additional nutrition
information.

Ongoing Therapy and Monitoring
With Lipid Panel

Recommendations

10.16 In adults with prediabetes or di-
abetes not taking statins or other lipid-
lowering therapy, it is reasonable to
obtain a lipid profile at the time of
diagnosis, at an initial medical evalua-
tion, annually thereafter, or more fre-
quently if indicated. E

10.17 Obtain a lipid profile at initia-
tion of statins or other lipid-lowering
therapy, 4-12 weeks after initiation or
a change in dose, and annually there-
after, as it facilitates monitoring the
response to therapy and informs
medication-taking behavior. A

In adults with diabetes, it is reasonable
to obtain a lipid profile (total choles-
terol, LDL cholesterol, HDL cholesterol,
and triglycerides) at the time of diagno-
sis, at the initial medical evaluation, and

at least every 5 years thereafter in indi-
viduals <40 years of age. In younger
people with longer duration of disease
(such as those diagnosed in childhood or
adolescence), more frequent lipid profiles
may be reasonable. A lipid panel should
also be obtained immediately before ini-
tiating statin therapy. Once an individual
is taking a statin, LDL cholesterol levels
should be assessed 4-12 weeks after ini-
tiation of statin therapy, after any change
in dose, and annually (e.g., to monitor
for medication taking and efficacy). Mon-
itoring lipid profiles after initiation of
statin therapy and during therapy in-
creases the likelihood of dose titration
and following the statin treatment plan
(88-90). Clinicians should attempt to find
a dose or alternative statin that is tolera-
ble if side effects occur. There is evidence
for benefit from even extremely low, less-
than-daily statin doses (91).

STATIN TREATMENT
Primary Prevention

Recommendations

10.18 For people with diabetes aged
40-75 years without ASCVD, use
moderate-intensity statin therapy in
addition to lifestyle therapy. A

10.19 For people with diabetes aged
20-39 years with additional ASCVD
risk factors, it may be reasonable to
initiate statin therapy in addition to
lifestyle therapy. C

10.20 For people with diabetes aged
40-75 years at higher cardiovascular
risk, including those with one or more
additional ASCVD risk factors, high-
intensity statin therapy is recom-
mended to reduce LDL cholesterol
by >50% of baseline and to obtain
an LDL cholesterol goal of <70 mg/dL
(<1.8 mmol/L). A

10.21 For people with diabetes aged
40-75 years at higher cardiovascular
risk, especially those with multiple ad-
ditional ASCVD risk factors and an LDL
cholesterol >70 mg/dL (>1.8 mmol/L),
it may be reasonable to add ezetimibe
or a proprotein convertase subtilisin/
kexin type 9 (PCSK9) inhibitor to maxi-
mum tolerated statin therapy. B

10.22 In adults with diabetes aged
>75 years already on statin therapy,
it is reasonable to continue statin
treatment. B

10.23 In adults with diabetes aged
>75 years, it may be reasonable to

initiate moderate-intensity statin ther-
apy after discussion of potential bene-
fits and risks. C

10.24 In people with diabetes intol-
erant to statin therapy, treatment
with bempedoic acid is recommended
to reduce cardiovascular event rates
as an alternative cholesterol-lowering
plan. A

10.25 In most circumstances, lipid-
lowering agents should be stopped
prior to conception and avoided in
sexually active individuals of child-
bearing potential who are not using
reliable contraception. B In some cir-
cumstances (e.g., familial hypercholes-
terolemia, familial hypertriglyceridemia,
prior ASCVD event, or history of pan-
creatitis), lipid-lowering therapy may
be continued when the benefits out-
weigh risks. E

Secondary Prevention

Recommendations

10.26 For people of all ages with dia-
betes and ASCVD, high-intensity statin
therapy should be added to lifestyle
therapy. A

10.27 For people with diabetes and
ASCVD, treatment with high-intensity
statin therapy is recommended to ob-
tain an LDL cholesterol reduction of
>50% from baseline and an LDL
cholesterol goal of <55 mg/dL (<1.4
mmol/L). Addition of ezetimibe or a
PCSK9 inhibitor with proven benefit in
this population is recommended if this
goal is not achieved on maximum tol-
erated statin therapy. B

10.28a For individuals who do not
tolerate the intended statin intensity,
the maximum tolerated statin dose
should be used. E

10.28b For people with diabetes and
ASCVD intolerant to statin therapy,
PCSK9 monoclonal antibody therapy,
A bempedoic acid therapy, A or PCSK9
inhibitor therapy with inclisiran siRNA E
should be considered as an alternative
cholesterol-lowering therapy.

Initiating Statin Therapy

People with type 2 diabetes have an in-
creased prevalence of lipid abnormalities,
contributing to their high risk of ASCVD.
Multiple clinical trials have demonstrated
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the beneficial effects of statin therapy
on ASCVD outcomes in subjects with
and without established ASCVD (92,93).
Subgroup analyses of people with dia-
betes in larger trials (94-98) and trials
in people with diabetes (99,100) showed
significant primary and secondary preven-
tion of ASCVD events and coronary heart
disease (CHD) death in people with diabe-
tes. Meta-analyses including data from
>18,000 people with diabetes from 14
randomized trials of statin therapy (mean
follow-up 4.3 years) demonstrated a 9%
proportional reduction in all-cause mortal-
ity and 13% reduction in vascular mortality
for each 1 mmol/L (39 mg/dL) reduction
in LDL cholesterol (101). The cardiovas-
cular benefit in this large meta-analysis
did not depend on baseline LDL choles-
terol levels and was linearly related to
the LDL cholesterol reduction without a
low threshold beyond which there was
no benefit observed (101). It is important
to note that the effects of statin therapy
do not differ based on sex (92).

Accordingly, statins are the drugs of
choice for LDL cholesterol lowering and
cardioprotection. Table 10.1 shows the
two statin dosing intensities that are rec-
ommended for use in clinical practice.
High-intensity statin therapy will achieve
an approximately >50% reduction in LDL
cholesterol, and moderate-intensity statin
plans achieve 30-49% reductions in LDL
cholesterol. Low-dose statin therapy is gen-
erally not recommended in people with di-
abetes but is sometimes the only dose of
statin that an individual can tolerate. For in-
dividuals who do not tolerate the intended
intensity of statin, the maximum tolerated
statin dose should be used.

As in those without diabetes, absolute
reductions in ASCVD outcomes (CHD death
and nonfatal MI) are greatest in people
with high baseline ASCVD risk (known
ASCVD and/or very high LDL cholesterol
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levels), but the overall benefits of statin
therapy in people with diabetes at mod-
erate or even low risk for ASCVD are con-
vincing (102,103). The relative benefit of
lipid-lowering therapy has been uniform
across most subgroups tested (101,104),
including subgroups that varied with re-
spect to age and other risk factors.

Primary Prevention (People Without ASCVD)
For primary prevention, moderate-dose
statin therapy is recommended for those
aged >40 years (22,105,106), although
high-intensity therapy should be consid-
ered in the context of additional ASCVD
risk factors, such as older age, hyperten-
sion, dyslipidemia, smoking, CKD, or obe-
sity (Fig. 10.3). The evidence is strong for
people with diabetes aged 40-75 years,
an age-group well represented in statin
trials showing benefit. Since cardiovascu-
lar risk is enhanced in people with diabe-
tes, as noted above, individuals who also
have multiple other coronary risk factors
have increased risk, equivalent to that of
those with ASCVD. Therefore, current guide-
lines recommend that in people with dia-
betes who are at higher cardiovascular
risk, especially those with one or more
ASCVD risk factors such as older age, hy-
pertension, dyslipidemia, smoking, CKD,
or obesity, high-intensity statin therapy
should be prescribed to reduce LDL cho-
lesterol by >50% from baseline and to
obtain an LDL cholesterol of <70 mg/dL
(<1.8 mmol/L) (107-109). Since, in clini-
cal practice, it is frequently difficult to as-
certain the baseline LDL cholesterol level
prior to statin therapy initiation, in those
individuals, a focus on an LDL cholesterol
goal of <70 mg/dL (<1.8 mmol/L) rather
than percent reduction in LDL cholesterol is
recommended. In those individuals, it may
also be reasonable to add ezetimibe or pro-
protein convertase subtilisin/kexin type 9
(PCSK9) inhibitor therapy to maximum

Table 10.1—High-intensity and moderate-intensity statin therapy

High-intensity statin therapy
(lowers LDL cholesterol by >50%)

Moderate-intensity statin therapy
(lowers LDL cholesterol by 30-49%)

Atorvastatin 40-80 mg
Rosuvastatin 20-40 mg

Atorvastatin 10-20 mg
Rosuvastatin 5-10 mg
Simvastatin 2040 mg
Pravastatin 40-80 mg
Lovastatin 40 mg
Fluvastatin XL 80 mg
Pitavastatin 1-4 mg

Once-daily dosing. XL, extended release.

tolerated statin therapy if needed to re-
duce LDL cholesterol levels by >50% and
to achieve the recommended LDL choles-
terol goal of <70 mg/dL (<1.8 mmol/L)
(110). While there are no randomized
controlled trials specifically assessing car-
diovascular outcomes of adding ezeti-
mibe or PCSK9 inhibitors to statin therapy
in primary prevention, a portion of the par-
ticipants without established CVD were
included in some studies, which also in-
cluded participants with established CVD.
A meta-analysis suggests that there is a car-
diovascular benefit of adding ezetimibe or
PCSK9 inhibitors to treatment for people at
high risk (111). Less evidence is available
for individuals aged >75 years, as few older
people with diabetes have been enrolled
in primary prevention trials. However, het-
erogeneity by age has not been seen in the
relative benefit of lipid-lowering therapy
in trials that included older participants
(100,101,104), and because older age
confers higher risk, the absolute benefits
are actually greater (104,112). Moderate-
intensity statin therapy is recommended
in people with diabetes who are >75
years of age. However, the risk-benefit
profile should be routinely evaluated in
this population, with downward titration
of dose performed as needed. See section
13, “Older Adults,” for more details on clin-
ical considerations for this population.

Age <40 Years and/or Type 1 Diabetes.
Very little clinical trial evidence exists for
people with type 2 diabetes under the
age of 40 years or for people with type 1
diabetes of any age. For pediatric recom-
mendations, see section 14, “Children
and Adolescents.” In the Heart Protection
Study (lower age limit 40 years), the sub-
group of ~600 people with type 1 diabe-
tes had a reduction in risk proportionately
similar, although not statistically signifi-
cant, to that in people with type 2 diabe-
tes (95). Even though the data are not
definitive, similar statin treatment ap-
proaches should be considered for people
with type 1 or type 2 diabetes, particu-
larly in the presence of other cardiovascu-
lar risk factors. Individuals <40 years of
age have lower risk of developing a car-
diovascular event over a 10-year period;
however, their lifetime risk of developing
CVD and experiencing an M, stroke, or
cardiovascular death is high. For people
who are <40 years of age and/or have
type 1 diabetes with other ASCVD risk
factors (such as older age, hypertension,
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Lipid management for primary prevention of atherosclerotic cardiovascular disease
events in people with diabetes in addition to healthy behavior modification

In people >75

years of age

Consider statin therapy
if there are additional
ASCVD risk factors.*

Use moderate-intensity statin
therapy in those without
ASCVD risk factors.*

—

Use bempedoic acid for those
who are statin intolerant.

T

Use a high-intensity statin in
those with =1 ASCVD risk factor,*
with an LDL cholesterol goal
of <70 mg/dL (<1.8 mmol/L).

It may be reasonable to add
ezetimibe or anti-PCSK9 therapy
with proven cardiovascular benefit
to maximum tolerated statin therapy
if LDL goal is not achieved.

Continue current statin
therapy or consider initiating a
moderate-intensity statin after

weighing benefits and risks.

Figure 10.3—Recommendations for primary prevention of atherosclerotic cardiovascular disease (ASCVD) in people with diabetes using cholesterol-lower-
ing therapy. *ASCVD risk factors include older age, hypertension, dyslipidemia, smoking, chronic kidney disease, or obesity. Adapted from “Standards of
Care in Diabetes—2024 Abridged for Primary Care Professionals” (315).

dyslipidemia, smoking, CKD, or obesity), it
is recommended that the individual and
health care professional discuss the rela-
tive benefits and risks and consider the
use of moderate-intensity statin therapy.
Please refer to “Type 1 Diabetes Mellitus
and Cardiovascular Disease: A Scientific
Statement From the American Heart
Association and American Diabetes
Association” (113) for additional discussion.
Recent data from the PCSK9 inhibitor trial
FOURIER (Further Cardiovascular Out-
comes Research With PCSK9 Inhibition
in Subjects With Elevated Risk) suggest
that LDL cholesterol-lowering benefit
has important cardiovascular risk reduc-
tion benefits in people with type 1 dia-
betes and established CVD, as discussed
iN SECONDARY PREVENTION (PEOPLE WITH ASCVD),
below (114).

Secondary Prevention (People With ASCVD)
Intensive therapy is indicated because
cardiovascular event rates are increased
in people with diabetes and established
ASCVD, and it has been shown to be of
benefit in multiple large meta-analyses
and randomized cardiovascular outcomes
statin therapy is recommended for all
people with diabetes and ASCVD to obtain
an LDL cholesterol reduction of >50%
from baseline and an LDL cholesterol goal
of <55 mg/dL (<1.4 mmol/L) (Fig. 10.4).
The addition of ezetimibe or a PCSK9 in-
hibitor is recommended if this goal is not
achieved on maximum tolerated statin
therapy. These recommendations are based
on the observation that high-intensity
versus moderate-intensity statin therapy
reduces cardiovascular event rates in high-

risk individuals with established CVD in
randomized trials (93). The Cholesterol
Treatment Trialists’ Collaboration, involv-
ing 26 statin trials, of which 5 compared
high-intensity versus moderate-intensity
statins, showed a 21% reduction in major
cardiovascular events in people with dia-
betes for every 39 mg/dL (1 mmol/L) of
LDL cholesterol lowering, irrespective of
baseline LDL cholesterol or individual char-
acteristics (101). The evidence to support
lower LDL cholesterol goals in people with
diabetes and established CVD derives from
multiple large, randomized trials investigat-
ing the benefits of adding nonstatin agents
to statin therapy, including combination
treatment with statins and ezetimibe
(112,116) or PCSK9 inhibitors (115,117—
119). Each trial found a large benefit in re-
ducing ASCVD events that was directly

Lipid management for secondary prevention of atherosclerotic cardiovascular disease events in people with diabetes

Use lifestyle and high-intensity
statin therapy to reduce LDL
cholesterol by 250% from
baseline to a goal of <55 mg/dL
(<1.4 mmol/L).

—

Add ezetimibe or anti-PCSK9
therapy with proven
cardiovascular benefit if LDL
cholesterol goals are not

met on maximum tolerated o
statin therapy. .

ENp

Use an alternative lipid-lowering treatment for those
who are statin intolerant:

PCSK9 monoclonal antibody with
proven cardiovascular benefit
Bempedoic acid

PCSK9 inhibition with siRNA inclisiran

Figure 10.4—Recommendations for secondary prevention of atherosclerotic cardiovascular disease (ASCVD) in people with diabetes using cholesterol-low-
ering therapy. Adapted from “Standards of Care in Diabetes—2024 Abridged for Primary Care Professionals” (315).
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related to the degree of further LDL choles-
terol lowering. A large number of partici-
pants with diabetes were included in these
trials, and prespecified analyses were com-
pleted to evaluate cardiovascular outcomes
in people with and without diabetes
(116,118,119). The decision to add a non-
statin agent should be made following a
discussion between a clinician and a person
with diabetes about the net benefit, safety,
and cost of combination therapy.

Combination Therapy for LDL
Cholesterol Lowering

Statins and Ezetimibe

The best evidence for combination therapy
of statins and ezetimibe comes from the
IMProved Reduction of Outcomes: Vytorin
Efficacy International Trial (IMPROVE-IT).
The trial showed the addition of ezeti-
mibe to a moderate-intensity statin led
to a 6.4% relative benefit and a 2% abso-
lute reduction in major adverse cardiovas-
cular events (atherosclerotic cardiovascular
events), with the degree of benefit being
directly proportional to the change in LDL
cholesterol (112). A subanalysis of partici-
pants with diabetes (27% of the 18,144 par-
ticipants) showed a significant reduction of
major adverse cardiovascular events with
the combination treatment over moderate-
intensity statin alone (116).

Statins and PCSK9 Inhibitors

The addition of the PCSK9 monoclonal
antibodies evolocumab and alirocumab
to maximum tolerated doses of statin
therapy in participants who were at high
risk for ASCVD demonstrated an average
reduction in LDL cholesterol ranging from
52% to 65% (120,121). No cardiovascular
outcome trials have been performed to
assess whether PCSK9 inhibitor therapy
reduces ASCVD event rates in individuals
at low or moderate risk for ASCVD (pri-
mary prevention). The evidence on the ef-
fect of PSCK9 monoclonal antibodies on
ASCVD outcomes is from studies of treat-
ment with alirocumab and evolocumab.
When added to a maximally tolerated
statin, these agents reduced LDL cholesterol
by ~60% (115) and significantly reduced
the risk of major adverse cardiovascular
events by 15-20% in the FOURIER (evolo-
cumab) and ODYSSEY OUTCOMES (Evalu-
ation of Cardiovascular Outcomes After
an Acute Coronary Syndrome During Treat-
ment With Alirocumab) trials (115,117,122).
In the subanalyses of the participants with
diabetes (40% in FOURIER and 28.8% in
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ODYSSEY OUTCOMIES), similar benefits were
seen compared with those for individuals
without diabetes in FOURIER (119), whereas
a greater absolute risk reduction was
seen for participants with diabetes (2.3%
[95% Cl 0.4—4.2]) than for those with pre-
diabetes (1.2% [0.0-2.4]) or normoglyce-
mia (1.2% [—0.3-2.7]) in the ODYSSEY
OUTCOMIES trial (118). While clinical out-
come data for the effects of LDL choles-
terol lowering in people with type 1
diabetes are scarce, a stratified analysis
of FOURIER provided insights on the back-
ground risk of cardiovascular events in
people with type 1, type 2, or no diabetes
(114). Of the 27,564 participants in FOU-
RIER, 197 (0.7%) had type 1 diabetes and
10,834 (39.3%) had type 2 diabetes. Partici-
pants with type 1 diabetes randomly as-
sighed to placebo had a higher rate of
major cardiovascular events (Kaplan-Meier
event rate 20.4%) than those with type 2
diabetes (15.2%) and those without diabe-
tes (11.0%). The relative reduction in the
risk of the primary major adverse cardio-
vascular event outcome with active com-
pared with placebo evolocumab was
similar across different types or statuses of
diabetes (type 1 diabetes HR 0.66, 95% Cl
0.32-1.38; type 2 diabetes HR 0.84, 95%
C1 0.75-0.93; no diabetes HR 0.87, 95% Cl
0.79-0.96). These observations suggest
that the absolute risk reduction of major
cardiovascular events with evolocumab in
individuals with type 1 diabetes was at
least as large, if not larger, than that seen
for type 2 diabetes or no diabetes. These
data support the use of PCSK9 inhibitors
in the achievement of aggressive LDL cho-
lesterol lowering in people with type 1 di-
abetes and established ASCVD (114).

In addition to the monoclonal antibod-
ies, an siRNA, inclisiran, which also targets
PSCK9 and is referred to as a PCSK9 siRNA
in this section, has demonstrated the abil-
ity to reduce LDL cholesterol by 49-52%
in trials evaluating individuals with estab-
lished CVD or ASCVD risk equivalent (123).
Cardiovascular outcome trials using in-
clisiran in people with established CVD
(124,125) and for primary prevention in
those at high risk for CVD (126) are cur-
rently ongoing. For this reason, therapy
with the PCSK9 monoclonal antibodies
(alirocumab and evolocumab) is preferred
to therapy with PCSK9 siRNA (inclisiran).

Intolerance to Statin Therapy
Statin therapy is a cornerstone of CVD
prevention and treatment; however, a

subset of individuals experience partial
(inability to tolerate sufficient dosage nec-
essary to achieve therapeutic objectives
due to adverse effects) or complete (in-
ability to tolerate any dose) intolerance to
statin therapy (127). Although the defini-
tion of statin intolerance differs between
organizations and across clinical study
methods, these individuals will require
an alternative treatment approach. Initial
steps in people intolerant to statins may
include switching to a different high-
intensity statin if a high-intensity statin is
indicated, switching to moderate-intensity
or low-intensity statin, lowering the statin
dose, or using nondaily dosing with sta-
tins. While considering these alternative
treatment plans, the addition of nonstatin
treatment plans to maximum tolerated
statin therapy should be considered, as
these are frequently associated with im-
proved medication-taking behavior and
achievement of LDL cholesterol goals
(127).

PCSK9-Directed Therapies

The PCSK9 monoclonal antibodies aliro-
cumab and evolocumab both have been
shown to be effective for LDL cholesterol
reduction and fewer skeletal muscle—
related adverse effects when studied in
populations considered statin intolerant.
The Study of Alirocumab in Patients With
Primary Hypercholesterolemia and Mod-
erate, High, or Very High Cardiovascular
Risk, Who Are Intolerant to Statins
(ODYSSEY ALTERNATIVE) trial studied the
reduction in LDL cholesterol with alirocu-
mab compared with ezetimibe or 20 mg
atorvastatin in individuals at moderate to
very high cardiovascular risk for 24 weeks.
The proportion of the study population
with type 2 diabetes was ~24%. After the
24 weeks, alirocumab lowered LDL cho-
lesterol levels by 54.8% versus 20.1%
with ezetimibe. There were similar rates
of any adverse event for all treatments;
however, fewer events that led to treat-
ment discontinuation and few skeletal
muscle—related adverse events occurred
with alirocumab (128).

The Goal Achievement After Utilizing
an Anti-PCSK9 Antibody in Statin Intoler-
ant Subjects 1, 2, and 3 (GAUSS 1, 2, and
3) trials, as well as the Open-Label Study
of Long-term Evaluation Against LDL Cho-
lesterol (OSLER) open-label extension of
the GAUSS 1 and 2 trials, evaluated the
safety and LDL cholesterol reduction of
evolocumab plus ezetimibe compared with



diabetesjournals.org/care

ezetimibe alone in individuals with statin
intolerance.

Reductions in LDL cholesterol ranged
from 55% and 56% for evolocumab bi-
weekly and monthly plus daily oral pla-
cebo, respectively, to 19% and 16% for
ezetimibe daily plus biweekly or monthly
subcutaneous placebo, respectively. Fewer
musculoskeletal adverse effects occurred
in those treated with evolocumab or ezeti-
mibe than in those treated with ezetimibe
plus placebo, although rates of discontinu-
ation due to these effects were similar.
Use of low-dose statins was allowed in
these studies and was associated with an
increase in the incidence of musculoskele-
tal adverse effects (129,130). Similar LDL
cholesterol reductions were demonstrated
in the GAUSS 3 trial after 24 weeks (54.5%
with evolocumab compared with 16.7%
with ezetimibe), with slightly higher rates
of musculoskeletal adverse events (20.7%
with evolocumab and 28.8% with ezeti-
mibe). The higher rates of these adverse
events may be due in part to the first
phase of this trial, which randomized indi-
viduals to a statin rechallenge with either
atorvastatin or placebo (131).

Inclisiran, a PCSK9 siRNA, has also been
proposed as an option for individuals with
statin intolerance. Although most of the
individuals in studies of inclisarin were on
statin therapy, one short-term study (Trial
to Evaluate the Effect of ALN-PCSSC Treat-
ment on Low-density Lipoprotein Choles-
terol [ORION-1]) included individuals with
documented statin intolerance (132) and
could continue into an open-label exten-
sion trial (Extension Trial of Inclisiran in
Participants With Cardiovascular Disease
and High Cholesterol [ORION-3]), where
an LDL cholesterol reduction of ~45% was
maintained through the end of year 4
(133). It is important to note that of the
ORION-3 participants, 23% had diabetes
and 33% were not taking statin therapy.
Although it may be expected that those
with statin intolerance experienced a re-
sponse similar to the response of those
on statin therapy, evaluation of response
based on background lipid-lowering ther-
apy was not described.

Bempedoic Acid

Bempedoic acid, a newer LDL cholesterol-
lowering agent targeting the same path-
way as statins but without activity in skel-
etal muscle, thus limiting muscle-related
adverse effects, lowers LDL cholesterol
levels by 15% for those on statins and

24% for those not taking statins (134).
Use of this agent with ezetimibe results in
an additional 19% reduction in LDL cho-
lesterol (134). The Evaluation of Major
Cardiovascular Events in Patients With, or
at High Risk for, Cardiovascular Disease
Who Are Statin Intolerant Treated With
Bempedoic Acid or Placebo (CLEAR Out-
comes) trial found a reduction in four-
point major adverse cardiovascular events
by 13% compared with placebo for indi-
viduals with established ASCVD (70% of
population) or at high risk for ASCVD (30%
of population) and considered to be intol-
erant to statin therapy. It is important to
note that ~19% of individuals were on
very-low-dose statin therapy at baseline
(135). Prespecified subanalyses evaluated
the impact for individuals with diabetes
and showed a 17% reduction in four-point
major adverse cardiovascular events when
treated with bempedoic acid (136). For in-
dividuals requiring primary prevention, the
use of bempedoic acid resulted in a 30%
reduction in primary composite outcome
compared with placebo (137).

Lipid-Lowering Care Considerations
for Individuals of Childbearing
Potential

Individuals of childbearing potential are less
likely to be treated with statins or achieve
their LDL cholesterol goals based on their
cardiovascular risk (138-140). This is likely
related to concerns and lack of familiarity
with the use of lipid-lowering agents during
pregnancy. The trials evaluating the efficacy
and safety of lipid-lowering medications
exclude individuals who are pregnant and
require individuals of childbearing poten-
tial to use contraception (some requiring
two forms). Therefore, for many pregnant
individuals, it is recommended that they
discontinue lipid-lowering therapies dur-
ing gestation. However, for individuals at
higher risk for cardiovascular events (e.g.,
those with familial hypercholesterolemia
or preexisting ASCVD), the risk of discon-
tinuing all lipid-lowering therapy during
preconception and pregnancy should be
reviewed and weighed against an in-
creased risk for cardiovascular events. Con-
sideration of initiating statin therapy during
pregnancy should occur with these high-
risk individuals. Although the evidence is
limited, statins did not increase teratogenic
effects for individuals with familial hyper-
cholesterolemia (141,142), and a meta-
analysis of pravastatin in pregnant individu-
als showed a reduction in preeclampsia,

Cardiovascular Disease and Risk Management

premature birth, and neonatal intensive
care unit admissions (143). There is limited
information regarding the use of lipid-
lowering therapies (other than bile acid se-
questrants) during pregnancy. Thus, it is
recommended that individuals of childbear-
ing potential use a form of contraception
when also using lipid-lowering medications
with unknown risks, limited evidence on
safety, or known risks during pregnancy re-
gardless of intention to become pregnant,
as many pregnancies are unplanned, and
preconception counseling should be part of
the routine care of individuals with diabetes
who have childbearing potential. Counsel-
ing should include the known benefits and
risks of lipid-lowering medications versus
the risks and benefits of not treating the
conditions for which they are prescribed, as
well as other medications (e.g., noninsulin
glucose-lowering therapies and antihy-
pertensive agents), during pregnancy and
recommendations for when changes in
medications should occur prior to preg-
nancy (138) (see section 15, “Management
of Diabetes in Pregnancy,” for more infor-
mation on preconception counseling and
lipid-lowering treatment during pregnancy).

Treatment of Other Lipoprotein
Fractions or Goals

Recommendations

10.29 For individuals with fasting triglyc-
eride levels >500 mg/dL (>5.7 mmol/L),
evaluate for secondary causes of hy-
pertriglyceridemia and consider med-
ical therapy to reduce the risk of
pancreatitis. C

10.30 In adults with hypertriglyceride-
mia (fasting triglycerides >150 mg/dL
[>1.7 mmol/L] or nonfasting triglycer-
ides >175 mg/dL [>2.0 mmol/L]), clini-
cians should address and treat lifestyle
factors (obesity and metabolic syn-
drome), secondary factors (diabetes,
chronic liver or kidney disease and/or
nephrotic syndrome, and hypothyroid-
ism), and medications that raise trigly-
cerides. C

10.31 In individuals with ASCVD or other
cardiovascular risk factors on a statin
with managed LDL cholesterol but ele-
vated triglycerides (150-499 mg/dL
[1.7-5.6 mmol/L]), the addition of ico-
sapent ethyl can be considered to re-
duce cardiovascular risk. B

Hypertriglyceridemia should be ad-
dressed with nutritional and lifestyle
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changes, including weight loss and absti-
nence from alcohol (144). Severe hypertrigly-
ceridemia (fasting triglycerides >500 mg/dL
[>5.7 mmol/L] and especially >1,000 mg/dL
[>11.3 mmol/L]) may warrant pharma-
cologic therapy (fibric acid derivatives
and/or fish oil) and reduction in fat intake
to reduce the risk of acute pancreatitis
(145). Moderate- or high-intensity statin
therapy should also be used as indicated
to reduce risk of cardiovascular events
(see staTIN TREATMENT, above) (144,146). In
people with hypertriglyceridemia (fasting
triglycerides >150 mg/dL [>1.7 mmol/L]
or nonfasting triglycerides >175 mg/dL
[>2.0 mmol/L]), lifestyle interventions,
treatment of secondary factors, and
avoidance of medications that might raise
triglycerides are recommended.

For individuals with established CVD or
with risk factors for CVD with elevated trigly-
cerides (150-499 mg/dL [1.7-5.6 mmol/L])
after maximizing statin therapy, icosapent
ethyl may be added to reduce cardiovas-
cular risk. The Reduction of Cardiovascular
Events with lcosapent Ethyl-Intervention
Trial (REDUCE-IT) showed that the addition
of icosapent ethyl to statin therapy in this
population resulted in a 25% relative risk
reduction (P < 0.001) for the primary end
point composite of cardiovascular death,
nonfatal Ml, nonfatal stroke, coronary re-
vascularization, or unstable angina com-
pared with placebo. This risk reduction
was seen in individuals with or without di-
abetes at baseline. The composite of car-
diovascular death, nonfatal Ml, or nonfatal
stroke was reduced by 26% (P < 0.001).
Additional ischemic end points were signif-
icantly lower in the icosapent ethyl group
than in the placebo group, including car-
diovascular death, which was reduced by
20% (P = 0.03). The proportions of individ-
uals experiencing adverse events and seri-
ous adverse events were similar between
the active and placebo treatment groups.
Current evidence from randomized trials
does not support cardiovascular risk re-
duction for other n-3 fatty acids, and re-
sults of the REDUCE-IT trial should not be
extrapolated to other products (147). As
an example, the addition of 4 g per day of
a carboxylic acid formulation of the n-3
fatty acids eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA) (n-3 car-
boxylic acid) to statin therapy in individuals
with atherogenic dyslipidemia and high
cardiovascular risk, 70% of whom had dia-
betes, did not reduce the risk of major
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adverse cardiovascular events compared
with the inert comparator of corn oil (148).

Low levels of HDL cholesterol, often as-
sociated with elevated triglyceride levels,
are the most prevalent pattern of dyslipi-
demia in people with type 2 diabetes.
However, the evidence for the use of
drugs that target these lipid fractions is
substantially less robust than that for
statin therapy (149). Neither the ACCORD-
lipid trial nor the Pemafibrate to Reduce
Cardiovascular Outcomes by Reducing
Triglycerides in Patients with Diabetes
(PROMINENT) trial, both conducted in
people with type 2 diabetes on statin
therapy, found that the fibrate fenofi-
brate or pemafibrate improved cardio-
vascular outcomes (150,151).

Other Combination Therapy

Recommendations

10.32 In individuals receiving statin
therapy, the addition of fibrate, niacin,
or dietary supplements containing n-3
fatty acids is not recommended as
they do not provide additional cardio-
vascular risk reduction. A

Statin and Fibrate Combination Therapy
Combination therapy (statin and fibrate)
is associated with an increased risk for ab-
normal transaminase levels, myositis, and
rhabdomyolysis. The risk of rhabdomyoly-
sis is more common with higher doses of
statins and renal insufficiency and ap-
pears to be higher when statins are com-
bined with gemfibrozil (compared with
fenofibrate) (152).

In the ACCORD study, in people with
type 2 diabetes who were at high risk for
ASCVD, the combination of fenofibrate
and simvastatin did not reduce the rate
of fatal cardiovascular events, nonfatal
MI, or nonfatal stroke compared with
simvastatin alone (153). In the PROMI-
NENT trial, in people with type 2 diabetes
and elevated triglycerides (>200 mg/dL
and low HDL [<40 mg/dL]), pemafibrate
0.2 mg twice daily reduced triglycerides
by 26% but did not reduce the risk of the
primary outcome of nonfatal Ml, nonfatal
stroke, hospitalization for unplanned cor-
onary revascularization, or cardiovascular
death (151). Therefore, combination ther-
apy with statin and fibrate is not recom-
mended for cardiovascular risk reduction.

Statin and Niacin Combination Therapy
Combination therapy with a statin and ni-
acin is not recommended, given the lack
of efficacy on major ASCVD outcomes
and increased side effects. Monotherapy
with niacin is also not recommended.
Large clinical trials, including the Athero-
thrombosis Intervention in Metabolic Syn-
drome With Low HDL/High Triglycerides:
Impact on Global Health Outcomes
(AIM-HIGH) and Heart Protection Study
2-Treatment of HDL to Reduce the Inci-
dence of Vascular Events (HPS2-THRIVE)
trials, failed to demonstrate a benefit of
adding niacin to individuals on appropri-
ate statin therapy. In fact, there was a
possible increased risk of ischemic stroke
in the AIM-HIGH trial (154) and an in-
creased incidence of new-onset diabetes
(absolute excess, 1.3 percentage points;
P < 0.001) and disturbances in diabetes
management among those with diabetes
in the HPS2-THRIVE trial in those on com-
bination therapy (155).

Diabetes Risk With Statin Use

Several studies have reported a modestly
increased risk of incident type 2 diabetes
with statin use (156,157), which may be
limited to those with diabetes risk factors
and/or impaired glucose tolerance. An
analysis of one of the initial studies
suggested that although statin use was
associated with diabetes risk, the car-
diovascular event rate reduction with
statins far outweighed the risk of inci-
dent diabetes, even for individuals at
highest risk for diabetes (158). The ab-
solute risk increase was small (over
5 years of follow-up, 1.2% of participants
on placebo developed diabetes and
1.5% on rosuvastatin developed diabetes)
(158). A meta-analysis of 13 randomized
statin trials with 91,140 participants
showed an odds ratio of 1.09 for a new
diagnosis of diabetes, so that (on aver-
age) treatment of 255 individuals with
statins for 4 years resulted in one additional
case of diabetes while simultaneously
preventing 5.4 vascular events among
those 255 individuals (157).

Lipid-Lowering Agents and Cognitive
Function

Although concerns regarding a potential
adverse impact of lipid-lowering agents
on cognitive function have been raised,
several lines of evidence argue against
this association, as detailed in a 2018 Eu-
ropean Atherosclerosis Society Consensus
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Panel statement (159). First, there are
three large, randomized trials of statin
versus placebo where specific cognitive
tests were performed, and no differences
were seen between statin and placebo
(160-163). In addition, no change in cog-
nitive function has been reported in stud-
ies with the addition of ezetimibe (112)
or PCSK9 monoclonal antibodies (115,164)
to statin therapy, including among individ-
uals treated to very low LDL cholesterol
levels. In addition, systematic reviews of
randomized controlled trials and prospec-
tive cohort studies evaluating cognition in
individuals receiving statins found that
published data do not reveal an adverse
effect of statins on cognition (165,166).
Therefore, a concern that statins or other
lipid-lowering agents might cause cogni-
tive dysfunction or dementia is not cur-
rently supported by evidence and should
not deter their use in individuals with dia-
betes at high risk for ASCVD (167).

ANTIPLATELET AGENTS

Recommendations

10.33 Use aspirin therapy (75-162 mg/day)
as a secondary prevention strategy in
those with diabetes and a history of
ASCVD. A

10.34a For individuals with ASCVD
and documented aspirin allergy, clopi-
dogrel (75 mg/day) should be used. B
10.34b The length of treatment
with dual antiplatelet therapy using
low-dose aspirin and a P2Y12 inhibi-
tor in individuals with diabetes after
an acute coronary syndrome, acute
ischemic stroke, or transient ischemic
attack should be determined by an
interprofessional team approach that
includes a cardiovascular or neurolog-
ical specialist, respectively. E

10.35 Combination therapy with 81 mg
aspirin daily plus 2.5 mg rivaroxa-
ban twice daily should be considered
for individuals with stable coronary
and/or peripheral artery disease (PAD)
and low bleeding risk to prevent ma-
jor adverse limb and cardiovascular
events. A

10.36 Aspirin therapy (75-162 mg/day)
may be considered as a primary pre-
vention strategy in those with diabetes
who are at increased cardiovascular
risk after a comprehensive discussion
with the individual on the benefits
versus the comparable increased risk
of bleeding. A

Risk Reduction

Aspirin has been shown to be effective
in reducing cardiovascular morbidity and
mortality in high-risk individuals with pre-
vious Ml or stroke (secondary prevention)
and is strongly recommended. In primary
prevention, however, among individuals
with no previous cardiovascular events, its
net benefit is more controversial (156,168).

Previous randomized controlled trials of
aspirin, specifically in people with diabetes,
failed to consistently show a significant re-
duction in overall ASCVD end points, raising
guestions about the efficacy of aspirin for
primary prevention in people with diabe-
tes, although some sex differences were
suggested (169-171).

The Antithrombotic Trialists’ Collabora-
tion published an individual participant—
level meta-analysis (172) of six large trials
of aspirin for primary prevention in the
general population. These trials collec-
tively enrolled over 95,000 participants,
including almost 4,000 with diabetes. Over-
all, they found that aspirin reduced the risk
of serious vascular events by 12% (relative
risk 0.88 [95% ClI 0.82—0.94]). The largest
reduction was for nonfatal MI, with little
effect on CHD death (relative risk 0.95
[95% Cl 0.78-1.15]) or total stroke.

Most recently, the ASCEND (A Study of
Cardiovascular Events iN Diabetes) trial
randomized 15,480 people with diabetes
but no evident CVD to aspirin 100 mg
daily or placebo (173). The primary effi-
cacy end point was vascular death, M,
stroke, or transient ischemic attack. The
primary safety outcome was major bleeding
(i.e., intracranial hemorrhage, sight-
threatening bleeding in the eye, gastroin-
testinal bleeding, or other serious bleed-
ing). During a mean follow-up of 7.4 years,
there was a significant 12% reduction in
the primary efficacy end point (8.5% vs.
9.6%; P = 0.01). In contrast, major bleeding
was significantly increased from 3.2 to
4.1% in the aspirin group (rate ratio 1.29;
P = 0.003), with most of the excess being
gastrointestinal bleeding and other extra-
cranial bleeding. There were no significant
differences by sex, weight, or duration of
diabetes or other baseline factors, includ-
ing ASCVD risk score.

Two other large, randomized trials of
aspirin for primary prevention, in people
without diabetes (ARRIVE [Aspirin to Re-
duce Risk of Initial Vascular Events]) (174)
and in the elderly (ASPREE [Aspirin in Re-
ducing Events in the Elderly]) (175), in

which 11% of participants had diabetes,
found no benefit of aspirin on the pri-
mary efficacy end point and an increased
risk of bleeding. In ARRIVE, with 12,546
individuals over a period of 60 months of
follow-up, the primary end point occurred
in 4.29% vs. 4.48% of individuals in the
aspirin versus placebo groups (HR 0.96
[95% CI 0.81-1.13]; P = 0.60). Gastroin-
testinal bleeding events (characterized as
mild) occurred in 0.97% of individuals in
the aspirin group vs. 0.46% in the placebo
group (HR 2.11 [95% Cl 1.36-3.28]; P =
0.0007). In ASPREE, which included 19,114
individuals, for CVD (fatal CHD, M, stroke,
or hospitalization for heart failure) after a
median of 4.7 years of follow-up, the rates
per 1,000 person-years were 10.7 vs. 11.3
events in aspirin vs. placebo groups (HR
0.95 [95% Cl 0.83—1.08]). The rate of major
hemorrhage per 1,000 person-years was
8.6 events versus 6.2 events, respectively
(HR 1.38 [95% Cl 1.18-1.62]; P < 0.001).

Thus, aspirin appears to have a modest
effect on ischemic vascular events, with
the absolute decrease in events depend-
ing on the underlying ASCVD risk. The
main adverse effect is an increased risk of
gastrointestinal bleeding. The excess risk
may be as high as 5 per 1,000 per year in
real-world settings. However, for adults
with ASCVD risk >1% per year, the num-
ber of ASCVD events prevented will be
similar to the number of episodes of
bleeding induced, although these compli-
cations do not have equal effects on long-
term health (176).

Recommendations for using aspirin as
primary prevention include both men
and women aged >50 years with diabe-
tes and at least one additional major risk
factor (hypertension, dyslipidemia, smok-
ing, obesity, or CKD) who are not at in-
creased risk of bleeding (e.g., older age,
anemia, or kidney disease) (177-180).
Noninvasive imaging techniques such as
coronary calcium scoring may help fur-
ther tailor aspirin therapy, particularly in
those at low risk (181,182). For people
>70 years of age (with or without diabe-
tes), the balance appears to have greater
risk than benefit (173,175). Thus, for pri-
mary prevention, the use of aspirin needs
to be carefully considered and generally
may not be recommended. Aspirin may
be considered in the context of high car-
diovascular risk with low bleeding risk
but generally not in older adults. Aspi-
rin therapy for primary prevention may
be considered in the context of shared
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decision-making, which carefully weighs
the cardiovascular benefits against the
increase in risk of bleeding.

For people with documented ASCVD,
use of aspirin for secondary prevention has
far greater benefit than risk; for this indica-
tion, aspirin is still recommended (168).

Aspirin Use in People <50 Years of
Age

Aspirin is not recommended for those at
low risk of ASCVD (such as men and
women aged <50 years with diabetes
with no other major ASCVD risk factors),
as the low benefit is likely to be out-
weighed by the risk of bleeding. Clinical
judgment should be used for those at in-
termediate risk (younger individuals with
one or more risk factors or older individ-
uals with no risk factors) until further re-
search is available. ASCVD risk factors
include older age, hypertension, dyslipi-
demia, smoking, CKD, or obesity. Individ-
uals’ willingness to undergo long-term
aspirin therapy should also be considered
in shared decision-making (183). Aspirin
use in individuals aged <21 years is gen-
erally contraindicated due to the associ-
ated risk of Reye syndrome.

Aspirin Dosing

Average daily dosages used in most clini-
cal trials involving people with diabetes
ranged from 50 to 650 mg but were
mostly in the range of 100-325 mg/day.
There is little evidence to support any
specific dose, but using the lowest possi-
ble dose may help to reduce side effects
(184). In the ADAPTABLE (Aspirin Dosing:
A Patient-Centric Trial Assessing Benefits
and Long-term Effectiveness) trial of indi-
viduals with established CVD, 38% of
whom had diabetes, there were no signif-
icant differences in cardiovascular events
or major bleeding between individuals
assigned to 81 mg and those assigned
to 325 mg aspirin daily (185). In the
U.S., the most common low-dose tablet is
81 mg, and it appears that 75-162 mg/day
is optimal.

Indications for P2Y12 Receptor
Antagonist Use

Combination dual antiplatelet therapy with
aspirin and a P2Y12 receptor antagonist is
indicated after acute coronary syndromes
and coronary revascularization with stent-
ing (186). Evidence supports use of either
ticagrelor or clopidogrel if no percutane-
ous coronary intervention was performed
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and clopidogrel, ticagrelor, or prasugrel if
a percutaneous coronary intervention was
performed (187). In people with diabetes
and prior Ml (1-3 years before), adding ti-
cagrelor to aspirin significantly reduces the
risk of recurrent ischemic events, including
cardiovascular and CHD death (188). Simi-
larly, the addition of ticagrelor to aspirin
reduced the risk of ischemic cardiovascular
events compared with aspirin alone in
people with diabetes and stable coronary
artery disease (189,190). However, a higher
incidence of major bleeding, including in-
tracranial hemorrhage, was noted with
dual antiplatelet therapy. The net clinical
benefit (ischemic benefit vs. bleeding risk)
was improved with ticagrelor therapy in
the large prespecified subgroup of indi-
viduals with history of percutaneous coro-
nary intervention, while no net benefit
was seen in individuals without prior per-
cutaneous coronary intervention (190).
However, early aspirin discontinuation
compared with continued dual antiplate-
let therapy after coronary stenting may
reduce the risk of bleeding without a cor-
responding increase in the risks of mortal-
ity and ischemic events, as shown in a
prespecified analysis of people with dia-
betes enrolled in the TWILIGHT (Ticagre-
lor With Aspirin or Alone in High-Risk
Patients After Coronary Intervention) trial
and a meta-analysis (191,192).

Current guidelines recommend short-
term dual antiplatelet therapy after high-
risk transient ischemic attack and minor
stroke (193). The indications for dual anti-
platelet therapy and length of treatment
are rapidly evolving and should be deter-
mined by an interprofessional team ap-
proach that includes a cardiovascular or
neurological specialist, as appropriate.

Combination Antiplatelet and
Anticoagulation Therapy

Combination therapy with aspirin plus
low-dose rivaroxaban may be considered
for people with stable coronary and/or
PAD to prevent major adverse limb and
cardiovascular complications. In the
COMPASS (Cardiovascular Outcomes for
People Using Anticoagulation Strategies)
trial of 27,395 individuals with established
coronary artery disease and/or PAD, aspirin
plus rivaroxaban 2.5 mg twice daily was
superior to aspirin plus placebo in the re-
duction of cardiovascular ischemic events,
including major adverse limb events. The
absolute benefits of combination therapy
appeared larger in people with diabetes,

who comprised 10,341 of the trial par-
ticipants (194,195). A similar treatment
strategy was evaluated in the Vascular
Outcomes Study of ASA (acetylsalicylic
acid) Along with Rivaroxaban in Endovas-
cular or Surgical Limb Revascularization for
Peripheral Artery Disease (VOYAGER PAD)
trial (196), in which 6,564 individuals with
PAD who had undergone revascularization
were randomly assigned to receive rivarox-
aban 2.5 mg twice daily plus aspirin or pla-
cebo plus aspirin. Rivaroxaban treatment
in this group of individuals was also associ-
ated with a significantly lower incidence of
ischemic cardiovascular events, including
major adverse limb events. However, an
increased risk of major bleeding was noted
with rivaroxaban added to aspirin treat-
ment in both COMPASS and VOYAGER
PAD.

The risks and benefits of dual antiplatelet
or antiplatelet plus anticoagulant treatment
strategies should be thoroughly discussed
with eligible individuals, and shared deci-
sion-making should be used to determine
an individually appropriate treatment ap-
proach. This field of cardiovascular risk re-
duction is evolving rapidly, as are the
definitions of optimal care for individuals
with differing types and circumstances of
cardiovascular complications.

CARDIOVASCULAR DISEASE
Screening

Recommendations

10.37a In asymptomatic individuals,
routine screening for coronary artery
disease is not recommended, as it does
not improve outcomes as long as
ASCVD risk factors are treated. A
10.37b Consider investigations for coro-
nary artery disease in the presence of
any of the following: signs or symptoms
of cardiac or associated vascular dis-
ease, including carotid bruits, transient
ischemic attack, stroke, claudication, or
PAD; or electrocardiographic abnormali-
ties (e.g., pathological Q waves). E
10.38a Adults with diabetes are at
increased risk for the development
of asymptomatic cardiac structural
or functional abnormalities (stage B
heart failure) or symptomatic (stage C)
heart failure. Consider screening adults
with diabetes by measuring a natri-
uretic peptide (B-type natriuretic pep-
tide [BNP] or N-terminal pro-BNP [NT-
proBNP]) to facilitate prevention of
stage C heart failure. B
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10.38b In asymptomatic individuals
with diabetes and abnormal natriuretic
peptide levels, echocardiography is
recommended to identify stage B heart
failure. A

10.39 In asymptomatic individuals
with diabetes and age >65 years,
microvascular disease in any location,
or foot complications or any end-organ
damage from diabetes, screening for
PAD with ankle-brachial index testing
is recommended if a PAD diagnosis
would change management. B

Treatment

Recommendations

10.40a Among people with type 2
diabetes who have established ASCVD
or chronic kidney disease (CKD), a
sodium—glucose cotransporter 2 (SGLT2)
inhibitor or glucagon-like peptide 1 re-
ceptor agonist (GLP-1 RA) with demon-
strated cardiovascular disease benefit
is recommended as part of the com-
prehensive cardiovascular risk reduc-
tion and/or glucose-lowering treatment
plans. A

10.40b In people with type 2 diabetes
and established ASCVD or multiple
ASCVD risk factors, or CKD, an SGLT2 in-
hibitor with demonstrated cardiovascu-
lar benefit is recommended to reduce
the risk of cardiovascular events. A
10.40c In people with type 2 diabetes
and established ASCVD or multiple risk
factors for ASCVD, or CKD, a GLP-1 RA
with demonstrated cardiovascular ben-
efit is recommended to reduce the
risk of cardiovascular events. A
10.40d In people with type 2 diabe-
tes and established ASCVD or multi-
ple risk factors for ASCVD, combined
therapy with an SGLT2 inhibitor with
demonstrated cardiovascular benefit
and a GLP-1 RA with demonstrated
cardiovascular benefit may be con-
sidered for additive reduction of the
risk of adverse cardiovascular and
kidney events. B

10.41a In people with type 2 diabe-
tes and established heart failure with
either preserved or reduced ejection
fraction, an SGLT2 inhibitor (including
SGLT1/2 inhibitor) with proven bene-
fit in this population is recommended
to reduce the risk of worsening heart
failure and cardiovascular death. A

10.41b In people with type 2 diabe-
tes and established heart failure with
either preserved or reduced ejection
fraction, an SGLT2 inhibitor with
proven benefit in this population is
recommended to improve quality of
life. A

10.42 For individuals with type 2 di-
abetes and CKD with albuminuria
treated with maximum tolerated doses
of ACE inhibitor or ARB, recommend
treatment with a nonsteroidal MRA
with demonstrated benefit to improve
cardiovascular outcomes and reduce
the risk of CKD progression. A

10.43 In individuals with diabetes
aged >55 years with established
ASCVD or multiple ASCVD risk factors,
ACE inhibitor or ARB therapy is rec-
ommended to reduce the risk of car-
diovascular events. A

10.44a In individuals with diabetes
and asymptomatic (stage B) heart
failure, an interprofessional approach
to optimize guideline-directed medical
therapy, which should include a cardio-
vascular disease specialist, is rec-
ommended to reduce the risk for
progression to symptomatic (stage C)
heart failure. A

10.44b In individuals with diabetes
and asymptomatic (stage B) heart
failure, ACE inhibitors or ARBs and
p-blockers are recommended to re-
duce the risk for progression to symp-
tomatic (stage C) heart failure. A
10.44c In individuals with type 2 di-
abetes and asymptomatic (stage B)
heart failure or with high risk of or
established cardiovascular disease,
treatment with an SGLT inhibitor with
proven heart failure prevention bene-
fit A or a GLP-1 RA with heart failure
prevention benefit B is recommended
to reduce the risk of hospitalization
for heart failure.

10.44d In adults with type 2 diabe-
tes, obesity, and symptomatic heart
failure with preserved ejection fraction
(HFpEF), the treatment plan should
include a dual GIP/GLP-1 RA A or a
GLP-1 RA B with demonstrated benefit
for reduction in heart failure events.
10.44e In adults with type 2 diabetes,
obesity, and symptomatic HFpEF, the
treatment plan should include a dual
GIP/GLP-1 RA or a GLP-1 RA with
demonstrated benefit for reduction in
heart failure symptoms. A

10.44f In individuals with type 2 di-
abetes and CKD, recommend treat-
ment with a nonsteroidal MRA with
demonstrated benefit to reduce the
risk of hospitalization for heart fail-
ure. A

10.44g In individuals with diabetes,
guideline-directed medical therapy for
myocardial infarction and symptomatic
stage C heart failure is recommended
with ACE inhibitors or ARBs (including
ARBs and neprilysin inhibitors), MRAs,
fB-blockers, and SGLT2 inhibitors. A
10.44h In individuals with diabetes
and symptomatic stage C heart failure
with ejection fraction >40%, a nonste-
roidal MRA with proven benefit in re-
ducing worsening heart failure events
is recommended. A A nonsteroidal MRA
should not be used with an MRA.
10.45 In people with type 2 diabetes
with stable heart failure, metformin
may be continued for glucose lowering
if eGFR remains >30 mL/min/1.73 m?
but should be avoided in unstable or
hospitalized individuals with heart fail-
ure. B

10.46 Educate individuals with diabe-
tes who are at risk for developing dia-
betic ketoacidosis and who are treated
with SGLT inhibition on the risks and
signs of ketoacidosis and methods of
risk mitigation management, provide
them with appropriate tools for ketone
measurement (i.e., serum B-hydroxybu-
tyrate), and discourage a ketogenic eat-
ing pattern. E

Cardiac Testing

Candidates for advanced or invasive car-
diac testing include those with 1) symp-
toms or signs of cardiac or vascular
disease and 2) an abnormal resting elec-
trocardiogram (ECG). Exercise ECG testing
without or with echocardiography may
be used as the initial test. In adults with
diabetes >40 years of age, measurement
of coronary artery calcium is also reason-
able for cardiovascular risk assessment.
Pharmacologic stress echocardiography
or nuclear imaging should be considered
in individuals with diabetes in whom rest-
ing ECG abnormalities preclude exercise
stress testing (e.g., left bundle branch
block or ST-T abnormalities). In addition,
individuals who require stress testing and
are unable to exercise should undergo
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pharmacologic stress echocardiography
or nuclear imaging.

Screening Asymptomatic Individuals
for Atherosclerotic Cardiovascular
Disease

The screening of asymptomatic individuals
with high ASCVD risk is not recommended,
in part because these high-risk people
should already be receiving intensive med-
ical therapy—an approach that provides
benefits similar to those of invasive revascu-
larization (197,198). A randomized trial
demonstrated no clinical benefit of routine
screening with adenosine-stress radionu-
clide myocardial perfusion imaging in
asymptomatic people with type 2 diabe-
tes and normal ECGs (199). Another ran-
domized study showed that routine
screening with coronary computed to-
mography angiography did not reduce
the composite rate of all-cause mortality,
nonfatal Ml, or unstable angina in asymp-
tomatic people with type 1 or type 2 dia-
betes (200). Studies have also found that
a risk factor—based approach to the initial
diagnostic evaluation and subsequent
follow-up for coronary artery disease
fails to identify which people with type 2
diabetes who will have silent ischemia on
screening tests (201,202).

Any benefit of noninvasive coronary
artery disease screening methods, such
as computed tomography calcium scor-
ing, to identify subgroups for different
treatment strategies remains unproven
in asymptomatic people with diabetes,
though research is ongoing. Coronary
calcium scoring in asymptomatic people
with diabetes may help in risk stratifica-
tion (203,204) and provide reasoning for
treatment intensification and/or guiding
informed individual decision-making and
willingness for medication initiation and
participation. However, their routine use
leads to radiation exposure and may re-
sult in unnecessary invasive testing, such
as coronary angiography and revasculari-
zation procedures. The ultimate balance
of benefit, cost, and risk of such an ap-
proach in asymptomatic individuals re-
mains controversial, particularly in the
modern setting of aggressive ASCVD risk
factor management.

Screening for Asymptomatic Heart
Failure in People With Diabetes
People with diabetes are at an increased
risk for developing heart failure, as shown in
multiple longitudinal, observational studies
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(205,206). This association is not only ob-
served in people with type 2 diabetes but
also evident in people with type 1 diabe-
tes (205,206). In a large multinational co-
hort of 750,000 people with diabetes
without established CVD, heart failure
and CKD were the most frequent first
manifestations of cardiovascular or kid-
ney disease (207). For a detailed review
of screening, diagnosis, and treatment
recommendations of heart failure in peo-
ple with diabetes, the reader is further re-
ferred to the ADA report “Heart Failure:
An Underappreciated Complication of Dia-
betes. A Consensus Report of the American
Diabetes Association” (16).

People with diabetes are at particularly
high risk for progression from asymptom-
atic stage A and B to symptomatic stage C
and D heart failure (208,209). Identifica-
tion, risk stratification, and early treatment
of risk factors in people with diabetes and
asymptomatic stages of heart failure re-
duce the risk for progression to symptom-
atic heart failure (210,211). In people with
type 2 diabetes, measurement of natri-
uretic peptides, including B-type natriuretic
peptide (BNP) or N-terminal pro-BNP (NT-
proBNP), identifies people at risk for heart
failure development, progression of symp-
toms, and heart failure—related mortality
(212-214). A similar association and prog-
nostic values of increased NT-proBNP with
increased cardiovascular and all-cause mor-
tality has been reported in people with
type 1 diabetes (215). Results from several
randomized controlled trials revealed that
more intensive treatment of risk factors in
people with increased levels of natriuretic
peptides reduces the risk for symptomatic
heart failure, heart failure hospitalization,
and newly diagnosed left ventricular dys-
function (211,216,217).

Consider screening asymptomatic adults
with diabetes for the development of
cardiac structural or functional abnormali-
ties (stage B heart failure) by measuring
BNP or NT-proBNP. The biomarker
threshold for abnormal values is BNP
level >50 pg/mL and NT-proBNP level
>125 pg/mL. Use clinical judgement when
evaluating abnormal levels of natriuretic
peptide and consider possible competing
diagnoses that may lead to increased levels
of natriuretic peptide, such as renal insuffi-
ciency, pulmonary hypertension, chronic
obstructive lung disease, obstructive sleep
apnea, ischemic and hemorrhagic stroke,
and anemia. Conversely, natriuretic pep-
tide levels may be decreased in people

with obesity, which impairs sensitivity of
testing.

In people with diabetes and an abnor-
mal natriuretic peptide level, echocardi-
ography is recommended as the next
step to screen for structural heart disease
and echocardiographic Doppler indices
for evidence of diastolic dysfunction and
increased filling pressures (218). At this
stage, an interprofessional approach, which
should include a CVD specialist, is recom-
mended to implement a guideline-directed
medical treatment strategy, which may
reduce the risk of progression to symp-
tomatic stages of heart failure (210). The
recommendations for screening and treat-
ment of heart failure in people with diabe-
tes discussed in this section are consistent
with the ADA consensus report on heart
failure (16) and with current American
Heart Association/American College of
Cardiology/Heart Failure Society of America
guidelines for the management of heart
failure (219).

Screening for Asymptomatic
Peripheral Artery Disease in People
With Diabetes

The risk for PAD in people with diabetes
is higher than that in people without dia-
betes (220-222). In the PAD Awareness,
Risk, and Treatment: New Resources for
Survival (PARTNERS) program, 30% of peo-
ple aged 50-69 years with a history of
cigarette smoking or diabetes, or aged
>70 vyears regardless of risk factors, had
PAD (223). Similarly, in other screening stud-
ies, 26% of people with diabetes have been
shown to have PAD (224), and diabetes in-
creased the odds of having PAD by 85%
(225). Notably, classical symptoms of claudi-
cation are uncommon, and almost half of
people with newly diagnosed PAD were
asymptomatic (223). Many individuals with
PAD remain asymptomatic either because
they limit physical activity to avoid claudi-
cation symptoms or because a comorbid
condition prevents them from reaching a
threshold of activity to provoke symptoms.
Risk factors associated with an increased
risk for PAD in people with diabetes in-
clude age, smoking, hypertension, dysli-
pidemia, worse glycemic management,
longer duration of diabetes, neuropathy,
and retinopathy as well as a prior history
of CVD (226,227). In addition, the pres-
ence of microvascular disease is associ-
ated with adverse outcomes in people
with PAD, including an increased risk for
future limb amputation (228,229). While
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a positive screening test for PAD in an
asymptomatic population has been associ-
ated with increased cardiovascular event
rates (230,231), prospective, randomized
studies addressing whether screening for
PAD in people with diabetes improves
long-term limb outcomes and cardiovascu-
lar event rates are limited. In the random-
ized controlled Viborg Vascular (VIVA) trial,
50,156 participants, of whom approxi-
mately 10% had diabetes, were random-
ized to combined vascular screening for
abdominal aortic aneurysm, PAD, and hy-
pertension or to no screening. Although
the number needed to invite for screen-
ing to prevent one death was close to
170, vascular screening was associated
with increased pharmacologic therapy
(antiplatelet, lipid-lowering, and antihy-
pertensive therapy), reduced in-hospital
time for PAD and coronary artery disease,
and reduced mortality (232). Therefore,
screening is recommended for asymp-
tomatic PAD using ankle-brachial index in
people with diabetes in whom a diagnosis
of PAD may help further intensify phar-
macologic therapies and improve cardio-
vascular and limb outcomes, such as the
intensification of LDL-lowering therapies
(233), the initiation of low-dose rivaroxa-
ban therapy (234), or the initiation of
GLP-1 RA, as recent clinical trial evidence
supports a symptomatic benefit of GLP-1
RA in people with diabetes and PAD (235).
These people include those with age
>65 years, diabetes with duration >10 years,
microvascular disease, clinical evidence of
foot complications, or any end-organ dam-
age from diabetes.

Lifestyle and Pharmacologic
Interventions
Intensive lifestyle intervention focusing
on weight loss through decreased caloric
intake and increased physical activity, as
performed in the Look AHEAD (Action
for Health in Diabetes) trial, may be con-
sidered for improving glucose manage-
ment, fitness, and some ASCVD risk factors
(236). Individuals at increased ASCVD risk
should receive statin, ACE inhibitor, or ARB
therapy if the individual has hypertension,
and possibly aspirin, unless there are con-
traindications to a particular drug class.
Clear cardiovascular benefits exist for
ACE inhibitor or ARB therapy in people
with diabetes. The Heart Outcomes Pre-
vention Evaluation (HOPE) study random-
ized 9,297 individuals aged >55 vyears
with a history of vascular disease or

diabetes plus one other cardiovascular
risk factor to either ramipril or placebo.
Ramipril significantly reduced cardiovas-
cular and all-cause mortality, MI, and
stroke (237). ACE inhibitors or ARB ther-
apy also have well-established long-term
benefit in people with diabetes and CKD
or hypertension, and these agents are rec-
ommended for hypertension management
in people with known ASCVD (particularly
coronary artery disease) (66,67,238). Peo-
ple with type 2 diabetes and CKD should
be considered for treatment with finere-
none to reduce cardiovascular outcomes
and the risk of CKD progression (239-242).
B-Blockers should be used in individuals
with active angina or HFrEF and for 3 years
after Ml in those with preserved left ven-
tricular function (243,244).

Glucose-Lowering Therapies and
Cardiovascular Outcomes

In 2008, the U.S. Food and Drug Adminis-
tration (FDA) issued guidance for industry
to perform cardiovascular outcomes trials
for all new medications for the treatment
of type 2 diabetes amid concerns of in-
creased cardiovascular risk (245). Diabe-
tes medications approved prior to 2008
were not subject to the guidance. This
guidance was revised in May 2023 (246).

SGLT2 Inhibitors

Results of large cardiovascular outcome
trials of empagliflozin (10 mg or 25 mg
daily) and canagliflozin (100 or 300 mg
daily) showed that treatment with ei-
ther drug reduced rates of M, stroke, or
cardiovascular death. While there was an
increased risk of lower-limb amputation
with canagliflozin in one trial (247), no sig-
nificant increase in lower-limb amputa-
tions, fractures, AKI, or hyperkalemia was
seen in other trials of canagliflozin (248).
The major cardiovascular outcome trial of
dapagliflozin (10 mg daily) did not show a
reduction in the coprimary outcome of
M, stroke, or cardiovascular death but did
show a significantly lower rate of the co-
primary composite outcome of hospitali-
zation for heart failure or cardiovascular
death, which was driven by its effect on
hospitalization for heart failure. Cardiovas-
cular outcome trials of ertugliflozin and bex-
agliflozin have not demonstrated evidence
of cardiovascular risk reduction (249,250).

GLP-1 Receptor Agonists
Results of trials with the GLP-1 RAs lira-
glutide (once daily) and semaglutide,
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albiglutide, efpeglenatide, and dulaglutide
(once weekly) have all shown evidence of
a reduction in major atherosclerotic cardio-
vascular outcomes (M, stroke, or cardiovas-
cular death) (251-256). An oral formulation
of semaglutide has also demonstrated car-
diovascular benefit (257-259). Lixisenatide
and extended-release exenatide were not
superior to placebo with respect to the pri-
mary end point of cardiovascular outcomes
(260) and therefore are not recommended
for CVD risk reduction.

In summary, the numerous large ran-
domized controlled trials report statistically
significant reductions in cardiovascular
events for three of the FDA-approved
SGLT2 inhibitors (empagliflozin, canagli-
flozin, and dapaglifiozin) and four FDA-
approved GLP-1 RAs (liraglutide, albiglutide
[although that agent was removed from
the market for business reasons], semaglu-
tide [subcutaneous and oral formulations],
and dulaglutide). Cardiovascular outcome
trials of the dual glucose-dependent insuli-
notropic polypeptide (GIP)/GLP-1 RA tirze-
patide are ongoing (261).

Meta-analyses of the trials reported to
date suggest that GLP-1 RAs and SGLT2
inhibitors reduce risk of atherosclerotic
major adverse cardiovascular events to a
comparable degree in people with type 2
diabetes and established ASCVD (262,263).
SGLT2 inhibitors and GLP-1RA also reduce
risk of heart failure hospitalization and
progression of kidney disease in people
with established ASCVD, multiple risk fac-
tors for ASCVD, or albuminuric kidney dis-
ease (264,265). In people with type 2
diabetes and established ASCVD, multiple
ASCVD risk factors, or CKD, an SGLT2 in-
hibitor with demonstrated cardiovascular
benefit or a GLP-1 RA with demonstrated
cardiovascular benefit or both is recom-
mended to reduce the risk of major ad-
verse cardiovascular events and/or heart
failure hospitalization. Emerging data sug-
gest that use of both classes of drugs will
provide an additive cardiovascular and
kidney outcomes benefit; thus, combina-
tion therapy with an SGLT2 inhibitor and
a GLP-1 RA may be considered to pro-
vide the complementary outcomes ben-
efits associated with these classes of
medication (254), which are largely inde-
pendent of glycemic management. The
efficacy and safety of SGLT2 inhibitors
for reduction of cardiovascular and kidney
events in people with type 1 diabetes is
being investigated and is not currently rec-
ommended due to a significant increase of
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diabetic ketoacidosis and euglycemic ke-
toacidosis (266).

Other Classes

Cardiovascular outcomes trials of dipep-
tidyl peptidase 4 (DPP-4) inhibitors have
not shown cardiovascular benefits relative
to placebo. The CAROLINA (Cardiovascular
Outcome Study of Linagliptin Versus Gli-
mepiride in Type 2 Diabetes) study dem-
onstrated noninferiority between a DPP-4
inhibitor, linagliptin, and a sulfonylurea,
glimepiride, on cardiovascular outcomes
despite lower rates of hypoglycemia in
the linagliptin treatment group (267).

Prevention and Treatment of Heart
Failure

Prevention of Symptomatic Heart Failure
ACE Inhibitors or ARBs and f-Blockers. Early
primary prevention strategies and treat-
ment of associated risk factors reduce in-
cident, symptomatic heart failure and
should include lifestyle intervention with
nutrition, physical activity, weight manage-
ment, and smoking cessation (268-271)
(Fig._10.5). The vast majority of incident
heart failure is preceded by hypertension;
up to 91% of all new heart failure develop-
ment in the Framingham cohort occurred
in people with a previous diagnosis of

hypertension (272). Therefore, manage-
ment of hypertension constitutes a key
goal in people with diabetes and stage A
or B heart failure. For example, in the UK
Prospective Diabetes Study (UKPDS) trial,
intensive blood pressure management in
people with type 2 diabetes reduced the
risk for heart failure by 56% (273). Inten-
sive treatment of hypertension in people
with diabetes in the BPROAD trial led to a
34% reduction in treatment or hospitali-
zation for heart failure (HR 0.66, 95% ClI
0.41-1.04), a finding that parallels obser-
vations from the SPRINT trial where the
risk for development of incident heart

Symptomatic HF

Is TTE available?

—

H

Consider screening with
BNP/NT-proBNP

HF prevention strategies
e SGLT2i*
® GLP-1RA*
e |f CKD present, consider

Yes
A 4 A 4
EF =<40% EF >40%
HFrEF GDMT HFmrEF/HFpEF GDMT

Refer to cardiology
SGLT2i" or SGLT1/2i2 with
demonstrated benefit
ARNI or ACEi/ARB if ARNI
not tolerated

B-Blocker with
demonstrated benefit
MRA®with demonstrated

Refer to cardiology
SGLT2i" or SGLT1/2i2 with
demonstrated benefit

If obesity, GLP-1RA or
dual GIP/GLP-1 RA with
demonstrated benefit
ACE:i or ARB if hypertension,
prior Ml or CKD

nsMRA3, SGLT1/2i? y
/ benefit

* nsMRA®

EF =40%

EF >40%

—
-

v v

v
Is BNP = 50 pg/mL or ® Referto ACEi or ARB if
NT-proBNP = 125 pg/mL? cardiology ) HTN or CKD
B-Blocker with
| demonstrated
benefit
ACEi or ARB

e ]

v

If CKD present,
consider

® SGLT2i'or

Consider
echocardiogram

SGLT1/2i? with
demonstrated
benefit
nsMRA?

SGLT2i parameters: if eGFR = 20 mL/min/1.73 m?

If UACR 2 30mg/g, K+<5.0 mEg/L (< 5.0 mmol/L)

LIRS

SGLT1/2i can be used as an alternative to SGLT2i if eGFR = 30 mL/min/1.73 m?

The absolute benefit of SGLT2i and GLP-1RA in preventing symptomatic HF will be greatest among those at the highest absolute risk.
If eGFR 230 mL/min/1.73 m?, K+<5.0 mEq/L (< 5.0 mmol/L)
If eGFR 225 mL/min/1.73 m?, K+<5.0 mEq/L (< 5.0 mmol/L)

Figure 10.5—Overview of recommendations for the prevention and treatment of symptomatic heart failure in people with diabetes. ACEi, ACE in-
hibitor; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor neprilysin inhibitor; BNP, B-type natriuretic peptide; NT-proBNP, N-terminal
pro-B-type natriuretic peptide; CKD, chronic kidney disease; CVD, cardiovascular disease; EF, ejection fraction; eGFR, estimated glomerular filtra-
tion rate; GDMT, guideline-directed medical therapy; GIP/GLP-1 RA, glucose-dependent insulinotropic polypeptide and glucagon-like peptide-1 re-
ceptor agonist; GLP-1 RA, glucagon-like peptide-1 receptor agonist; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction;
HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; HTN, hypertension; MI, myocardial infarc-
tion; MRA, mineralocorticoid receptor antagonist; nsMRA, nonsteroidal mineralocorticoid receptor antagonist; SGLT1/2i, sodium—glucose cotrans-
porter 1 and 2 inhibitor; SGLT2i, sodium—glucose cotransporter 2 inhibitor; TTE, transthoracic echocardiography; UACR, urine albumin-to-creatinine ratio.
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failure decreased by 36% (42,274). As
discussed in the HYPERTENSION AND BLOOD PRES-
SURE MANAGEMENT section above, use of ACE
inhibitors or ARBs is the preferred treat-
ment strategy for management of hyper-
tension in people with diabetes, particularly
in the presence of albuminuria or coronary
artery disease. People with diabetes and
stage B heart failure who remain asymp-
tomatic but have evidence of structural
heart disease, including history of M, acute
coronary syndrome, or left ventricular
ejection fraction (LVEF) <40%, should be
treated with ACE inhibitors or ARBs plus
[-blockers according to current treatment
guidelines (219). In the landmark Studies
of Left Ventricular Dysfunction (SOLVD)
study, in which 15% of people had diabetes,
treatment with enalapril reduced incident
heart failure in people with asymptomatic
left ventricular dysfunction by 20% (275). In
the Survival and Ventricular Enlargement
(SAVE) study, which enrolled asymptom-
atic people with reduced LVEF after M,
including 23% people with diabetes, treat-
ment with captopril reduced the develop-
ment of heart failure by 37% (276).
Subsequent retrospective analyses from
both trials revealed that concomitant use
of pB-blockers was associated with de-
creased risk of progression to symp-
tomatic heart failure (277,278). The
Carvedilol Post-Infarct Survival Control in
Left Ventricular Dysfunction (CAPRICORN)
study randomized people with a history
of MI and reduced LVEF to treatment
with carvedilol (279). Approximately half
of the study participants were asymptom-
atic, and 23% of study participants had a
history of diabetes. Treatment with carve-
dilol reduced mortality by 23%, and there
was a 14% risk reduction for heart failure
hospitalization. Finally, in the Reversal of
Ventricular Remodeling With Toprol-XL
(REVERT) trial, in which 45% of the people
enrolled had diabetes, metoprolol im-
proved adverse cardiac remodeling in
asymptomatic individuals with an LVEF
<40% and mild left ventricular dilatation
(280).

SGLT Inhibitors. SGLT2 inhibitors consti-
tute a key treatment approach to reduce
ASCVD and heart failure outcomes in
people with diabetes. People with type 2
diabetes and increased cardiovascular
risk or established CVD should be treated
with an SGLT2 inhibitor to prevent the
development of incident heart failure. In
the EMPA-REG OUTCOME trial, only 10%

of study participants had a prior history
of heart failure, and treatment with em-
pagliflozin reduced the relative risk for
hospitalization from heart failure by 35%
(281). In the CANVAS Program, hospitali-
zation from heart failure was reduced by
33% in people allocated to canagliflozin,
and only 14% of individuals enrolled had
a prior history of heart failure (247). In
the DECLARE-TIMI 58 study, only 10% of
study participants had a prior history of
heart failure, and dapagliflozin reduced
cardiovascular mortality and hospitaliza-
tion for heart failure by 17%, which was
consistent across multiple study subgroups
regardless of a prior history of heart failure
(282). Finally, in the Effect of Sotagliflozin
on Cardiovascular and Renal Events in
Participants With Type 2 Diabetes and
Moderate Renal Impairment Who Are at
Cardiovascular Risk (SCORED) trial, ran-
domization to the SGLT1/2 inhibitor so-
tagliflozin reduced the primary outcome
of death from cardiovascular causes, hospi-
talizations for heart failure, and urgent vis-
its for heart failure in people with type 2
diabetes, CKD, and risk for CVD (283).
Therefore, SGLT inhibitor treatment is
recommended in asymptomatic people
with type 2 diabetes at risk or with estab-
lished CVD to prevent incident heart fail-
ure and hospitalization from heart failure.

GLP-1 Receptor Agonists. A recently pub-
lished meta-analysis of GLP-1 RA regis-
tration trials, including those for the
commonly used medications dulaglu-
tide, liraglutide, and semaglutide (both
subcutaneous and oral), demonstrated a
14% relative reduction in the risk of hos-
pitalization for heart failure (HR 0.86, 95%
Cl 0.79-0.93) (255). The trials included
in these meta-analyses included people
with type 2 diabetes and established
ASCVD or at high risk for ASCVD but were
not designed as trials of individuals with
established heart failure. In addition,
heart failure was a prespecified outcome
of the randomized, placebo-controlled
trial of semaglutide in people with type 2
diabetes and CKD and found a significant
reduction in the risk of heart failure
among those randomized to active sema-
glutide (284). Thus, there is sufficient evi-
dence to recommend the use of GLP-1
RAs to prevent the development of heart
failure in individuals with type 2 diabetes
and risk factors for ASCVD. Individuals
at even higher risk of heart failure, such
as those with established ASCVD or
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CKD, are likely to see a larger absolute
risk reduction than healthier individuals
at relatively lower cardiovascular and
kidney risk.

Finerenone. Finerenone is a nonsteroidal
MRA and has recently been studied in
people with diabetes and CKD, including
the Finerenone in Reducing Kidney Failure
and Disease Progression in Diabetic Kidney
Disease (FIDELIO-DKD) and the Efficacy
and Safety of Finerenone in Subjects With
Type 2 Diabetes Mellitus and the Clinical
Diagnosis of Diabetic Kidney Disease
(FIGARO-DKD) studies. In FIDELIO-DKD, fi-
nerenone was compared with placebo for
the primary outcome of kidney failure, a
sustained decrease of at least 40% in the
eGFR from baseline, or death from renal
causes in people with type 2 diabetes and
CKD (285). A prespecified secondary out-
come was death from cardiovascular causes,
nonfatal MI, nonfatal stroke, or hospitali-
zation for heart failure, which was re-
duced by 13% in the finerenone group.
The incidence of heart failure hospitali-
zation occurred less in the finerenone-
treated group, and only 7.7% of study
participants had a prior history of heart
failure. In the FIGARO-DKD trial, finere-
none reduced the primary outcome of
death from cardiovascular causes, nonfatal
M, nonfatal stroke, or hospitalization for
heart failure (HR 0.87 [95% ClI 0.76-0.98];
P = 0.03) in people with type 2 diabetes
and CKD (240). Only 7.8% of all partici-
pants had a prior history of heart failure,
and the incidence of hospitalization for
heart failure was reduced in the finerenone-
allocated treatment arm (HR 0.71 [95% CI
0.56-0.90]). Owing to these observa-
tions, treatment with finerenone is rec-
ommended in people with type 2 diabetes
and CKD to reduce the risk of progression
from stage A heart failure to symptomatic
incident heart failure.

Treatment of Symptomatic Heart
Failure

In general, current guideline-directed
medical therapy for a history of Ml and
symptomatic stage C and D heart failure
in people with diabetes is similar to that
for people without diabetes. At these
symptomatic stages of heart failure, a col-
laborative approach with a cardiovascular
specialist is recommended. The treatment
recommendations are detailed in current
2022 American Heart Association/Ameri-
can College of Cardiology/Heart Failure
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Society of America guidelines for the
management of heart failure (12,13).

SGLT Inhibitors

The SGLT2 inhibitors empagliflozin, cana-
gliflozin, and dapagliflozin reduce the inci-
dence of heart failure and improve heart
failure—related outcomes, including hos-
pitalization for heart failure and heart
failure—related symptoms, in people with
diabetes with preserved or reduced ejec-
tion fraction (242,247,248,281,286—294).
The results of these clinical trials have
been extensively outlined in the 2024
ADA “Standards of Care in Diabetes”
(295). These results led to trials of empagli-
flozin and dapagliflozin in individuals with
symptomatic heart failure (both HFrEF and
HFpEF), often in populations with and
without diabetes.

The DAPA-HF trial specifically evalu-
ated the effects of dapagliflozin 10 mg
daily on the primary outcome of a com-
posite of worsening heart failure or car-
diovascular death in individuals with New
York Heart Association (NYHA) class I, llI,
or IV heart failure and an ejection fraction
of 40% or less (287). Dapagliflozin treat-
ment had a lower risk of the primary out-
come (HR 0.74 [95% Cl 0.65—0.85]), lower
risk of first worsening heart failure event
(HR 0.70 [95% Cl 0.59-0.83]), and lower
risk of cardiovascular death (HR 0.82
[95% CI 0.69-0.98]) compared with pla-
cebo. The effect of dapagliflozin on the
primary outcome was consistent regard-
less of the presence or absence of type 2
diabetes (287). Similar results were ob-
tained in clinical trials with empagliflozin
(291). In Empagliflozin Outcome Trial in
Patients With Chronic Heart Failure With
Preserved Ejection Fraction (EMPEROR-
Preserved), the primary outcome of car-
diovascular death or hospitalization for
heart failure was reduced in adults with
NYHA functional class I-IV and chronic
HFpEF (LVEF >40%), extending the previ-
ously seen benefit in people with heart
failure to those with preserved ejection
fraction irrespective of the presence of
type 2 diabetes (242). A similar benefit
for heart failure outcomes was seen in
the Dapagliflozin Evaluation to Improve
the Lives of Patients with Preserved Ejec-
tion Fraction Heart Failure (DELIVER) trial
for dapagliflozin in people with mildly re-
duced or preserved ejection fraction (290).
In the Effect of Sotagliflozin on Cardio-
vascular Events in Patients With Type 2
Diabetes Post Worsening Heart Failure

Diabetes Care Volume 49, Supplement 1, January 2026

(SOLOIST-WHF) trial, sotagliflozin, a com-
bined SGLT1/2 inhibitor, initiated during
or shortly after hospitalization for heart
failure in people with diabetes, also re-
duced the risk for the primary end point
of deaths from cardiovascular causes and
hospitalizations and urgent visits for heart
failure (296). A large meta-analysis (297) in-
cluding the EMPEROR-Reduced, EMPEROR-
Preserved, DAPA-HF, DELIVER, and SOLOIST-
WHF trials included 21,947 individuals and
demonstrated reduced risk for the com-
posite of cardiovascular death or hospi-
talization for heart failure, cardiovascular
death, first hospitalization for heart fail-
ure, and all-cause mortality. The findings
on the studied end points were consistent
in both trials of heart failure with mildly
reduced or preserved ejection fraction
and in all five trials combined. In addition
to the hospitalization and mortality bene-
fit in people with heart failure, SGLT2
inhibitors improve clinical stability and
functional status in individuals with heart
failure (289,292-294). Collectively, these
studies indicate that SGLT2 inhibitors re-
duce the risk for heart failure hospitaliza-
tion and cardiovascular death in a wide
range of people with heart failure inde-
pendently of glucose-lowering activity.
Therefore, in people with type 2 diabetes
and established HFpEF or HFrEF, an SGLT2
inhibitor with proven benefit in this popu-
lation is recommended to reduce the risk
of worsening heart failure and cardiovas-
cular death. In addition, an SGLT2 inhibitor
is recommended in this population to im-
prove symptoms, physical limitations, and
quality of life.

One concern with expanded use of
SGLT inhibition is the infrequent but seri-
ous risk of diabetic ketoacidosis, including
the atypical presentation of euglycemic
ketoacidosis. While multiple pathways have
been proposed to explain the propensity
to excess ketone body production with
SGLT2 inhibitors (e.g., increases in gluca-
gon levels), generally the occurrence of
other risk factors or situations is needed
to precipitate the onset of diabetic ketoa-
cidosis or euglycemic ketoacidosis, includ-
ing, but not limited to, a systemic illness,
insulin pump malfunctions, significant re-
duction in insulin doses, and prolonged
periods of fasting or carbohydrate restric-
tion. Although there were low rates of ke-
toacidosis in the cardiovascular and heart
failure outcomes trials evaluating SGLT in-
hibition, these studies excluded individu-
als with type 1 diabetes and/or recent

history of diabetic ketoacidosis (296,298).
To decrease the risk of ketoacidosis when
using SGLT inhibition in people with dia-
betes, it is recommended that clinicians
assess the underlying susceptibility; provide
education regarding the risks, symptoms,
and prevention strategies; and prescribe
home monitoring supplies for p-hydroxy-
butyrate (299,300). Assessment of suscepti-
bility, education, and provision of monitoring
supplies should reoccur throughout the du-
ration of SGLT inhibitor treatment as core
preventative strategies to minimize the risk
of ketoacidosis (301,302).

Mineralocorticoid Receptor Antagonists
Consistent with heart failure guidelines,
an MRA like spironolactone or eplerenone
is recommended in people with HFrEF
(ejection fraction <40%) and type 2 diabe-
tes (12,13).

The selective nonsteroidal MRA finere-
none was examined in the Study to Evalu-
ate the Efficacy (Effect on Disease) and
Safety of Finerenone in Participants With
Heart Failure and Left Ventricular Ejection
Fraction (Proportion of Blood Expelled
Per Heart Stroke) Greater or Equal to 40%
(FINEARTS-HF) trial of people with symp-
tomatic HFpEF (ejection fraction >40%)
and was found to reduce the risk of total
number of worsening heart failure
events or cardiovascular death by 16%
(rate ratio 0.84, 95% Cl 0.74-0.95) (303).
Of the enrolled participants, 41% had
type 2 diabetes. Thus, finerenone im-
proves cardiovascular and kidney out-
comes in people with type 2 diabetes.
Addition of finerenone can be considered
to improve heart failure outcomes in indi-
viduals with symptomatic HFpEF. In people
with type 2 diabetes and CKD with albu-
minuria treated with maximum tolerated
doses of ACE inhibitor or ARB, the addition
of finerenone should be considered to im-
prove cardiovascular outcomes, including
the risk for heart failure hospitalization,
and to reduce the risk of CKD progression.

GLP-1 RA and Dual GIP/GLP-1 RA

Increasing evidence has demonstrated the
benefits of GLP-1 RA or dual GIP/GLP-1
RA on symptoms and outcomes for peo-
ple with HFpEF and obesity, and while
most people with HFpEF have obesity, ap-
proximately 45% have diabetes (304,305).
The Semaglutide Treatment Effect in
People with Obesity and HFpEF and Dia-
betes Mellitus (STEP-HFpEF DM) trial eval-
uated whether the GLP-1 RA semaglutide
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Figure 10.6—Approach to prevent ASCVD in people with type 2 diabetes. ASCVD, atherosclerotic cardiovascular disease; BP, blood pressure; CKD,
chronic kidney disease; CV, cardiovascular; GLP-1 RA, glucagon-like peptide 1 receptor agonist; LVEF, left ventricle ejection fraction; SGLT2i,

sodium—glucose cotransporter 2 inhibitor.

improves symptoms related to heart fail-
ure in people with type 2 diabetes (306).
In the study, 616 people with type 2 dia-
betes and a BMI of 30 or greater with
HFpEF were assigned to receive once-
weekly semaglutide at a dose of 2.4 mg
or placebo. The primary end point was
the change in the Kansas City Cardiomy-
opathy Questionnaire clinical summary
score (KCCQ-CSS) (range from 0 to 100)
and the change in weight. After 1 year of
treatment, the mean change in the score
was 13.7 points with semaglutide and 6.4
points with placebo, and the mean body
weight was reduced by 9.8% in the group
assigned to semaglutide compared with
3.4% with placebo. In addition, in the
confirmatory secondary end point, sem-
aglutide treatment improved 6-min walk
distance. SUMMIT [A Study of Tirzepatide

(LY3298176) in Participants With Heart
Failure With Preserved Ejection Fraction
(HFpEF) and Obesity] was a randomized,
double-blind, placebo-controlled trial of
tirzepatide, a dual GIP and GLP-1 RA, in in-
dividuals with established HFpEF and obe-
sity (48% with diabetes). The coprimary
outcomes were death from cardiovascu-
lar causes or a worsening heart failure
event and a change in the KCCQ-CSS. Wors-
ening heart failure or cardiovascular death
was less frequent in individuals receiving
tirzepatide (9.9% of individuals) versus pla-
cebo (15.3% of individuals; HR 0.62, 95%
Cl 0.41-0.95). In addition, the mean KCCQ-
CSS improved significantly more in those
on active tirzepatide (19.5) than in the pla-
cebo group (12.7) (307). Because of the re-
sults of these trials, treatment with a GLP-1
RA or GIP/GLP-1 RA for a reduction in heart

failure events and heart failure symptoms
in people with symptoms of heart failure is
recommended.

Other Glucose-Lowering Therapies
in Heart Failure

Thiazolidinediones have a strong and con-
sistent relationship with increased risk of
heart failure (308,309) and should be
avoided in people with heart failure. Met-
formin may be used for the management
of hyperglycemia in people with stable
heart failure as long as kidney function re-
mains within the recommended range for
use (310). DPP-4 inhibitors are generally
considered safe to use in heart failure,
though in The Saxagliptin Assessment of
Vascular Outcomes Recorded in Patients
with Diabetes Mellitus—=Thrombolysis in
Myocardial Infarction 53 (SAVOR-TIMI 53)
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study, participants randomized to saxaglip-
tin were more likely to be hospitalized for
heart failure than those given placebo
(311). However, three other cardiovascular
outcomes trials—Examination of Cardio-
vascular Outcomes with Alogliptin versus
Standard of Care (EXAMINE) (312), Trial
Evaluating Cardiovascular Outcomes with
Sitagliptin (TECOS) (313), and the Cardiovas-
cular and Renal Microvascular Outcome
Study With Linagliptin (CARMELINA) (314)—
did not find a significant increase in risk of
heart failure hospitalization with DPP-4 in-
hibitor use compared with placebo.

Clinical Approach

As has been carefully outlined in Fig. 9.4
in section 9, “Pharmacologic Approaches
to Glycemic Treatment,” people with
type 2 diabetes with or at high risk for
ASCVD, heart failure, or CKD should be
treated with a cardioprotective SGLT in-
hibitor and/or GLP-1 RA as part of the
comprehensive approach to cardiovascu-
lar and kidney risk reduction. Importantly,
these agents should be included in the
plan of care irrespective of the need for
additional glucose lowering and irrespec-
tive of metformin use. Figure 10.6 out-
lines the approach to risk reduction with
SGLT2 inhibitor and GLP-1 RA therapy in
conjunction with other traditional, guide-
line-based preventive medical therapies
for blood pressure, lipids, and glycemia
and antiplatelet therapy.

Adoption of these agents should be
reasonably straightforward in people with
type 2 diabetes and established cardio-
vascular or kidney disease. Incorporation
of SGLT2 inhibitor or GLP-1 RA therapy in
the care of individuals with diabetes may
need to replace some or all of their exist-
ing medications to minimize risks of hypo-
glycemia and adverse side effects and
potentially to minimize medication costs.
Close collaboration between primary and
specialty care professionals and other
members of the health care team (ad-
vanced practice professionals, pharma-
cists, nutritionists, and others) can help
facilitate these transitions in clinical care
and, in turn, improve outcomes for peo-
ple with type 2 diabetes who are at high
risk for ASCVD, heart failure, or CKD.
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