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With the recognition from recent cardiovascular outcome trials that
two classes of glucose-lowering agents for type 2 diabetes (T2D), the
sodium-glucose linked transporter inhibitors (SGLT2i) and the glucagon-
like peptide-1 receptor agonists (GLP-1RA) are associated with cardio-
vascular (CV) outcome benefit, there has been increasing effort to sort
out the implications for clinical practice. A number of major professional
organizations and societies involved in the care of diabetes and of CVD
have produced recommendations to address these outcomes. Differences
result from the burgeoning clinical trial reports of CV outcomes and the
fact that the mode of action of the various treatments of T2D are largely
not known, leading to differences in interpretation and consequent
evolution of treatment recommendations. As would be expected, the
documents show various degrees of overlap in the clinical trials cited and
more so in the conclusions. The present analysis should be seen as a re-
view of these practice recommendations, selectively integrating and
highlighting areas of agreement, specific suggestions, and the differences
between the organizations.

An important distinction emerges this year in the recommendations
separating the prevention of the next CV event from management of
hyperglycemia. The European Society of Cardiology (ESC)/European
Association for the Study of Diabetes (EASD) guidelines gives explicit
comments on goals for glycemic treatment, stating they recognize
HbA1c<7% “for most adults,” and that HbA1c<6.5% “may be suggested
on a personalized basis” for some. The glucose tolerance test is noted to
be useful in diabetes diagnosis, and necessary for the diagnosis of pre-
diabetes [1]. Self-monitoring of blood glucose and/or continuous
glucose monitoring are suggested to “facilitate optimal glycemic control,
[and are] recommended to avoid hypoglycemia.” The ESC/EASD sug-
gests that patients with established or high risk for CVD should be treated
first with a GLP-1RA or an SGLT2i, only adding metformin if there is also
ocrinologists, ADA, American Dia
e of Cardiology, and ESC, Europe

vier B.V. This is an open access ar
a need to control hyperglycemia. The American Association of Clinical
Endocrinologists (AACE) further observes that HbA1c � 6.5% should be
considered optimal. The notion that lower HbA1c led to increased mor-
tality in the ACCORD trial is specifically refuted, with the observation
that the group of persons randomized to intensive glycemic management
who experienced higher mortality in this study comprised those who
failed to attain HbA1c <7%. AACE also recommends that, “independent
of glycemic control,” if a person has diabetes with established athero-
sclerotic CVD (ASCVD) or high risk of ASCVD, or has chronic kidney
disease (CKD), treatment with a long-acting GLP1-RA or a SGLT2i with
“proven efficacy” should be initiated. AACE further recommends SGLT2i
with proven benefit to patients with moderate to severe CKD, or heart
failure with reduced ejection fraction (HFrEF) (with or without T2D) [2].
Although in the 2019 update of the American Diabetes Association/EASD
recommendations and the 2020 ADA Standard of care these organiza-
tions also suggest that GLP-1RA or SGLT2i be given to reduce major
adverse cardiovascular events (MACE), hospitalization for heart failure,
CV death, and/or CKD progression, independently of HbA1c or HbA1c
target, they still require that metformin be prescribed first [3]. The
American College of Cardiology (ACC) suggests considering the use of a
GLP-1RA or SGLT2i for patients with T2D and clinical ASCVD, whether at
follow-up visits, in a person with ASCVD at a time that diabetes is
diagnosed, or in a person with T2Dwho is subsequently hospitalized with
ASCVD or HF. For glucose management the ACC position recommends
following the ADA standard of Care [4]. Addressing primary CVD pre-
vention, the ACC/American Heart Association (AHA) guidelines suggest
that persons with T2D and additional ASCVD risk factors who require
glucose-lowering therapy despite initial lifestyle modifications and
metformin be considered for SGLT2i and GLP-1RA “to improve glycemic
control and reduce CVD risk.” [5].
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All the groups discuss use of metformin, the ESC/EASD “in over-
weight patients with T2DMwithout CVD and at moderate CV risk,” AACE
not specifically addressing its use in persons with or at risk of CVD,
recognizing its role, efficacy and safety in managing hyperglycemia but
mentioning potential CV benefit, and also emphasizing limitations to its
use with eGFR<45. AACE mentions the potential of metformin to cause
vitamin B12 deficiency, suggesting screening for this in persons with
neuropathy. The ADA/EASD and ACC/AHA recommend that metformin
treatment be initiated at the time of T2D diagnosis for glucose control,
though not proven suggest that there may be ASCVD benefit, and note
that metformin is neutral in terms of HF outcome.

Indications for use of SGLT2i highlighted by the ESC/EASD are for
reduction in HF-hospitalization, as well as use in CKD with eGFR 30 to
<90. The CV effects are noted to be “mostly unrelated to the extent of
glucose lowering” and the document recommends use of any of the drugs
in the class in patients with T2D and CVD or high CV risk. AACE suggests
that the SGLT2i reduce HF hospitalization in patients with established
CVD and that dapagliflozin, specifically, is effective for primary pre-
vention of HF hospitalization. Further, AACE points out that dapagli-
flozin demonstrated efficacy in patients who have HFrEF with and
without diabetes. AACE notes that empagliflozin is FDA approved to
reduce CV mortality and that canagliflozin is FDA approved to reduce
MACE and to manage moderate to severe CKD with proteinuria, and is
the only SGLT2i approved for eGFR between 30 and < 45. The AACE
report addresses ketoacidosis as a potential serious adverse effect of
SGLT2i, and outlines mitigating strategies like stopping SGLT2i 24–48
hours prior to scheduled surgery or other anticipated stress, also sug-
gesting that persons taking SGLT2i with insulin avoid both very-low-
carbohydrate diets and excess alcohol. . The ADA/EASD notes empagli-
flozin and canagliflozin as having benefit for ASCVD, and both, along
with dapagliflozin, as having benefit for HF. Use is particularly suggested
in patients with HFrEF, and with CKD, particularly with macro-
albuminuria. The ACC and AHA suggest that persons with T2D and high
CVD risk be considered for addition of SGLT2i after use of metformin,
and that persons with T2D and existing CVD may have reduction in CV
outcomes from use of these agents. The ACC and AHA, addressing
patient-specific characteristics that affect tolerability of SGLT2i, suggests
that genital mycotic infections usually are of minor import, that urinary
infections are not associated with SGLT2i, and that there is little evidence
of causal relationship of peroneal fasciitis to SGLT2i treatment.

The GLP-1RA are recommended by ESC/EASD to be indicated for
prevention of ASCVD-related events, with liraglutide and semaglutide
suggested as options even with eGFR<30. AACE suggests CV benefit with
long acting GLP1ra, particularly with liraglutide and semaglutide in pa-
tients with established CVD, and notes dulaglutide to also have evidence
of such effects in primary prevention. The ADA/EASD document ad-
dresses CV outcome benefits of GLP-1RA in detail, noting the greatest
evidence of benefit with liraglutide, but also evidence of benefit among
persons with T2D and existing CVD with semaglutide and albiglutide,
and of benefit with dulaglutide among persons with T2D not only having
clinical CVD but also in those having increased risk for CVD. The ACC/
AHA document suggests that pancreatitis appears not to be caused by
GLP-1RA (though other documents mention a small increase in risk), and
suggests, without substantiation, that the increase in diabetic retinopathy
in the semaglutide trial could have been a function of rapid improvement
in glycemia.

As far as other glucose-lowering agents, ESC/EASD states that in
persons with HF thiazolidinediones not be used, and that the dipeptidyl
peptidase 4 inhibitor saxagliptin not be used, but that both sitagliptin and
linagliptin should be considered reasonable for such patients if otherwise
indicated. AACE notes two further agents potentially benefiting persons
with ASCVD: pioglitazone [6–8], and also the rapidly absorbed prepa-
ration of bromocriptine [9,10].
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For the clinician, many additional questions may need to be
addressed prior to initiating T2D treatment based on the existence of CVD
or increased CV risk. In particular, it is unclear what patient character-
istics need be considered when choosing one of these new drugs beyond
their evidence of CV risk modification. Because the mode of action of
these agents in reducing CV outcomes is not known, there is some dif-
ficulty identifying a specific patients’ potential for benefit with a given
agent. As such we are witnessing a paradigm shift in managements:
prescribing medications to prevent the next CV event independent of an
intended CV risk modification, such as the degree of reduction in gly-
cemia. We anticipate that eventually patient characteristics such as age,
diabetes duration, CKD, the other “microvascular” complications of
neuropathy and retinopathy, and bio markers will potentially contribute
to our ability to match the appropriate drug to the right patient. This will
help managed the expense as the cost of the newer T2Dmedications often
poses a barrier. Knowing which drug will help which patient will
improve our ability to help make shared decisions with our patients as to
which of the newer agents might be reasonable choices.
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