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Abstract

Purpose of Review Cardiovascular disease (CVD) is the leading cause of morbidity and mortality in individuals with type 2
diabetes (T2D). Recent cardiovascular outcome trials (CVOTs) have established sodium-glucose co-transporter-2 inhibitors
(SGLT2i) and glucagon-like peptide-1 receptor agonists (GLP1 RA) as powerful medications that can lower glucose as well
as reduce the risk of complications of CVD in many individuals with T2D. The combination of glycemic and cardiovascular
benefits of SGLT2i and GLP1 RA has highlighted the importance of collaborative care of patients by diabetes and cardiovascular
specialists. We review several models of cardiometabolic care for patients with diabetes and CVD and discuss practical ways in
which diabetes and cardiovascular specialists can work together to improve cardiometabolic care.

Recent Findings CVOTs for SGLT2i and GLP1 RA have demonstrated a significant reduction in major adverse cardiovascular
events in individuals with T2D and CVD, in addition to their beneficial effects on glucose lowering and weight loss. Additionally,
several models of care, including population health screening models with or without a remote management intervention,
multidisciplinary clinics, and combined cardiometabolic training, have been proposed to better facilitate the multifaceted care
that individuals with diabetes and CVD require.

Summary Innovative models of cardiometabolic care have the potential to improve the quality of care that individuals with
diabetes and CVD receive. Through collaboration and co-management, diabetes specialists, cardiovascular specialists, and
primary care providers have the ability to optimize diabetes and cardiovascular care.

Keywords Type 2 diabetes - Cardiometabolic - SGLT?2 inhibitors - GLP1 receptor agonists - Cardiovascular outcome trials

Introduction: Call to Action

for Cardiometabolic Collaboration
Between Diabetes Specialists

and Cardiovascular Specialists

This article is part of the Topical Collection on Health Care Delivery
Systems and Implementation in Diabetes

>4 Lee-Shing Chang
Ichang12@bwh.harvard.edu Cardiovascular disease (CVD) remains the leading cause of
morbidity and mortality in individuals with diabetes.
Atherosclerotic CVD (ASCVD) in particular, encompassing
coronary heart disease (CHD), cerebrovascular disease, and
peripheral arterial disease, is itself the number one cause of
morbidity and mortality in individuals with diabetes. Diabetes
confers a two-fold excess risk for CHD and stroke [1], and
about two-thirds of deaths in individuals with diabetes are
attributable to CVD [2]. While there is evidence that 10-year
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CHD risk and event rates for acute myocardial infarction (MI)
and stroke among adults with diabetes in the USA significant-
ly improved from 2000 to 2010, more recent evidence indi-
cates these improvements plateaued after 2010, and rates for
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MI and stroke have actually increased, primarily among
young and middle-aged adults [3, 4].

Common cardiometabolic conditions such as hypertension
and dyslipidemia are modifiable risk factors for ASCVD.
Comprehensive CV risk factor control, including counseling
on a healthy diet, regular physical activity, weight loss, and
smoking cessation, as well as control of blood pressure, low
density lipoprotein (LDL) cholesterol, and guideline-
appropriate use of antiplatelet agents, reduces CV events and
improves survival in individuals with diabetes [5, 6]. Despite
the established impact and tolerability of many of these inter-
ventions, like statin therapy, underutilization of such therapies
is well documented. Such data are relevant not only to im-
proving outcomes in patients with diabetes but also to fully
realizing the benefit of other advances once documented.

Elevated glucose levels are the hallmark of diabetes. Yet
while intensive glucose control has been consistently associ-
ated with significant reduction in microvascular outcomes, the
effects of intensive glucose control on CV outcomes have been
more complex. Thus, many CV specialists caring for individ-
uals with diabetes have focused on managing traditional CV
risk factors rather than managing glucose-lowering therapies.

The advent of new glucose-lowering medications that re-
duce CV outcomes has placed the overlap between cardiology
and diabetology front and center. Several sodium-glucose co-
transporter 2 inhibitors (SGLT2i) and glucagon-like peptide-1
receptor agonists (GLP1 RA) have demonstrated significant
reductions in major adverse cardiovascular events (MACE)
[7-12, 13e+, 14] and renal outcomes [13+¢] in CV outcome
trials (CVOTs) (Table 1).

In 2015, results of the EMPA-REG OUTCOME trial were
published, which randomized 7020 participants with
established CVD and type 2 diabetes (T2D) to the SGLT2i
empagliflozin or placebo [7]. EMPA-REG OUTCOME dem-
onstrated a 14% reduction in the primary outcome of 3-point
MACE, a composite of death from CV causes, non-fatal MI,
and non-fatal stroke. It also demonstrated a 38% reduction in
death from CV causes, a 35% reduction in hospitalization for
heart failure (HF), a 32% reduction in all-cause mortality, and
a 39% reduction in incident or worsening nephropathy (pro-
gression to macroalbuminuria, doubling of serum creatinine,
initiation of renal replacement therapy, or death from renal
disease) and incident albuminuria [7, 15].

Subsequent CVOTs with two other SGLT?2i, canagliflozin
[9] and dapagliflozin [12], have also shown significant CV
risk reduction. Benefits in reduction in MACE, hospitalization
for HF, and worsening nephropathy appear to be class effects
of SGLT2i [16]. More recently, the CREDENCE trial demon-
strated significant renal risk reduction with canagliflozin in
patients with stage 2 to 3 chronic kidney disease (CKD) and
T2D with baseline albuminuria on maximally tolerated
angiotensin-converting enzyme inhibitor or angiotensin II re-
ceptor blockers [13e¢]. Additionally, the DAPA-HF trial
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demonstrated a significant reduction in the risk of worsening
heart failure or death from cardiovascular causes with
dapagliflozin in patients with heart failure and a reduced ejec-
tion fraction of 40% or less, with or without diabetes [17].

In 2016, the results of the LEADER trial were published,
which randomized 9340 participants with high CV risk to re-
ceive the GLP1 RA liraglutide or placebo [8]. LEADER dem-
onstrated a 13% reduction in 3-point MACE, a 22% reduction in
death from CV causes, a 15% reduction in death from any cause,
and a 23% reduction in nephropathy (new onset of
macroalbuminuria or a doubling of serum creatinine and an es-
timated glomerular filtration rate of <45 ml per minute per
1.73 m?, the need for continuous renal replacement therapy, or
death from renal disease). While the CVOT for lixisenatide [18]
did not show significant CV risk reduction, and the CVOT for
once weekly exenatide [19] showed a trend toward CV risk
reduction that just missed significance, the CVOTs for once
weekly semaglutide [10], albiglutide [11], and dulaglutide [14]
all demonstrated significant reduction in 3-point MACE. These
clear, significant signals of CV risk reduction with SGLT2i and
GLP1 RA have markedly transformed the landscape of pharma-
cotherapy recommendations in individuals with diabetes and
CVD. The CVOT for an oral version of semaglutide demonstrat-
ed a non-significant 21% decrease in 3-point MACE, with sig-
nificant reductions in death from CV causes (hazard ratio 0.49;
95% confidence interval, 0.27 to 0.92) and death from any cause
(hazard ratio 0.51; 95% confidence interval, 0.31 to 0.84) [20].

Based on the wealth of data from these studies demonstrating
CV and renal benefit in addition to glucose-lowering effects,
numerous professional endocrinology and cardiology societies
have updated their guidance in management to emphasize the
use of SGLT2i and GLP1 RA in patients with CVD and diabe-
tes. In 2018, the American Diabetes Association (ADA) and the
European Association for the Study of Diabetes issued a joint
consensus report for the management of hyperglycemia in T2D,
which emphasized that the presence of ASCVD, HF, and CKD
should be a major consideration in pharmacologic management
of T2D [21]. Specifically, the report emphasized the cardiorenal
benefits of SGLT2i and GLP1 RA and recommended consider-
ation of these medications (after first-line therapy of metformin
and comprehensive lifestyle education) in patients with known
ASCVD, HF, and/or CKD. This CV-focused paradigm was in-
corporated into the ADA’s 2019 Standards of Care [22]. Recent
professional statements and guidelines from the American
Association of Clinical Endocrinologists, American College of
Endocrinology, American College of Cardiology, American
Heart Association, Heart Failure Society of America, and
European Society for Cardiology have also prioritized the role
of SGLT2i and GLP1 RA in the management of patients with
CVD, HF, and/or CKD [23-28].

Despite ample evidence of the importance of CV risk factor
control in reducing CV events and improving survival in patients
with diabetes, nearly half of patients with diabetes fail to achieve
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Table 1 Key CVOT results for SGLT2i and GLP1 RA
Primary outcome Secondary outcomes of interest
Class CVOoT Agent 3-point MACE* Hospitalization All-cause Worsening
for HF mortality nephropathy
SGLT2i EMPA-REG Empagliflozin 0.86 0.65 0.68 0.61
OUTCOME (0.74-0.99) (0.50-0.85) (0.57-0.82) (0.53-0.70)
(n="17020)
CANVAS program Canagliflozin 0.86 0.67 0.87 0.60
(n=10,142) (0.75-0.97) (0.52-0.87) (0.74-1.01) (0.47-0.77)
DECLARE-TIMI 58 Dapagliflozin 0.93 0.73 0.93 0.76
(n=17,160) (0.84-1.03)" (0.61-0.88) (0.82-1.04) (0.67-0.87)
GLP1RA ELIXA Lixisenatide 1.02 0.96 0.94 n/a
(n=6068) (0.89-1.17)" (0.75-1.23) (0.78-1.13)
LEADER Liraglutide 0.87 0.87 0.85 0.78
(n=9340) (0.78-0.97) (0.73-1.05) (0.74-0.97) (0.67-0.92)
SUSTAIN-6 Semaglutide 0.74 1.11 1.05 0.64
(n=3297) (injectable) (0.58-0.95) (0.77-1.61) (0.74-1.50) (0.46-0.88)
EXSCEL Exenatide weekly 0.91 0.94 0.86 n/a
(n=14,752) (0.83-1.00) (0.78-1.13) (0.77-0.97)*
HARMONY Outcomes Albiglutide 0.78 n/a 0.95 n/a
(n=9463) (0.68-0.90) (0.79-1.16)
REWIND Dulaglutide 0.88 0.93 0.90 0.85
(n=9901) (0.79-0.99) (0.77-1.12) (0.80-1.01) (0.77-0.93)
PIONEER-6 Semaglutide 0.79 0.86 0.51 n/a
(n=3183) (oral) 0.57-1.11 (0.48-1.55) (0.31-0.84)

CVOT, cardiovascular outcome trial; FDA, Food and Drug Administration; SGLT2i, sodium glucose co-transporter-2 inhibitor; GLPI RA, glucagon-like
peptide-1 receptor agonist; MACE, major adverse cardiovascular events; CV, cardiovascular; HF, heart failure

Hazard ratios that reached statistical significance are indicated by italicized font
*Most CVOTSs for SGLT2i and GLP1 RA used 3-point MACE (death from cardiovascular causes, non-fatal myocardial infarction, and non-fatal stroke)

as the sole primary outcome, except for DECLARE-TIMI 58 and ELIXA, as outlined below

#*DECLARE-TIMI 58 had co-primary outcomes: (1) 3-point MACE, HR 0.93 (0.84—1.03) (did not reach significance) and (2) combined CV death or

hospitalization for HF, 0.83 (0.73-0.95) (reached significance)

TIn ELIXA, the primary outcome was 4-point MACE (3-point MACE + hospitalization for unstable angina)

*In EXSCEL, a 14% reduction in all-cause mortality was seen with exenatide, but this result is considered exploratory due to the hierarchical statistical testing

blood pressure or LDL cholesterol goals [3]. Additionally, de-
spite results of major CVOTs and updates in professional guide-
lines, glucose-lowering medications with evidence of CV benefit
remain markedly underutilized in the treatment of diabetes in
patients with CVD [29-32]. For example, in a US-based registry
of 1735 patients with T2D and ASCVD, only 9.0% were on
SGLT2i, and only 7.9% were on GLP1 RA [31]. Furthermore,
given the huge array of medication options for these patients—as
of now, 12 classes of glucose-lowering agents, about 10 classes
of antihypertensive agents, and 9 therapies for HF with reduced
ejection fraction have been approved by the US Food and Drug
Administration (FDA)—polypharmacy and complexity in this
high-risk cohort of people with diabetes and CVD will be com-
mon. Successful co-management and collaboration between
healthcare professionals at the frontline of diabetes and CVD—
primary care providers, diabetes specialists, and CV specialists—
can optimize efforts to reduce morbidity and mortality, streamline
therapies, and improve patient access, costs, and quality of life,
while reducing side effects.

One potential contributor to limited utilization of these
newer glucose-lowering agents with CV benefit may be the
unprecedented need for interaction and shifting treatment re-
sponsibilities among various care providers involved in man-
aging diabetes and its associated CV risk. In this review, we
aim to detail proposed models of effective collaboration
among primary care providers, diabetes specialists, and CV
specialists in the co-management of individuals with diabetes
and CVD. In the first half, we will examine models of cardio-
metabolic management in patients with diabetes and CVD. In
the second half, we will discuss practical aspects of what is
needed for successful cardiometabolic collaboration between
diabetes specialists and CV specialists on behalf of patients.

First, we will discuss several models of cardiometabolic
care. We will review several existing paradigms of care and
their strengths and limitations specifically in regard to diabetes
management, as well as discuss several less common but
promising models that could provide innovative ways to de-
liver collaborative cardiometabolic care.

@ Springer



157  Page 4 of 10

Curr Diab Rep (2019) 19:157

Consultative/Referral Model

In this model, individuals with diabetes and CVD see individual
providers/specialists (primary care providers, diabetes specialists,
and CV specialists) in providers’ respective practices. Each prac-
titioner focuses on his or her care in a specific area. This is the
current model that most patients in the USA experience and the
one traditionally used by primary care providers and specialists.

Advantages

This model does not require any changes to the current system
and practice of individual care providers. Patients may per-
ceive they are getting the best care available when they see the
specialist.

Challenges

The consultative/referral model has several aspects that may
impede optimal care of the patient. Among providers involved
in the care of the patient, confusion can occur over respective
roles in the management of various components of cardiomet-
abolic disease. For example, primary care providers, diabetes
specialists, and CV specialists all manage hypertension and
dyslipidemia. Which provider ought to take the lead in manag-
ing these components? Lack of clarity of respective roles can
result in clinical inertia, potentially incorrect assumptions about
why a given medicine perceived as falling under a specific
specialty’s purview was not started, and/or confusion if multiple
providers weigh in or institute treatment on an overlapping
condition, like diabetes. Additionally, providers may be con-
cerned about their medication plans for a patient being unduly
adjusted by another provider. Difficulties in effective commu-
nication can also compound issues of management. Providers
may find it both inefficient and inconvenient to communicate
their management plans and medication changes to other pro-
viders. This is especially true when patients see providers lo-
cated within different healthcare systems or centers and is often
a real or perceived issue for primary care providers.

Patient inconvenience and dissatisfaction can also occur.
Involvement of multiple providers can result in delays in care
as patients await appointments to see specialists. Patients are
often forced to see multiple providers at different visits and at
different times, resulting in an inherently inefficient process.
Moreover, patients may receive different recommendations
from different specialists. The lack of attention to an issue,
like the failure of a CV specialist to discuss or address diabe-
tes, can reinforce the false notion of diabetes not being impor-
tant to CV outcomes. Polypharmacy and the risk of confusion
or duplication of medications are potential dangers as well.

Given variable densities of available specialists across the
USA, certain geographic areas serving communities of pa-
tients may lack access to subspecialty providers [33]. As such,
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provision of care may be limited by available resources, and
thus care models may be less flexible.

Ultimately, the consultative/referral model works best when
providers have clearly delineated roles and effective lines of com-
munication and when patients have sufficient health literacy to
facilitate communication between providers. However, the data
for underutilization of agents with established cardiometabolic
benefits does suggest the need to consider other models of care.

Population Healthcare Delivery Models, With
or Without a Remote Management
Intervention

The widespread use of electronic health records (EHR) has
allowed the identification of patients with suboptimal achieve-
ment of target values across a population of patients. In one
model, such approaches can be coupled to notifications to pri-
mary care providers, specialists, and even the patient as a way of
calling attention to the particular issue. In a more intensive mod-
el, population health screening can be coupled to actual patient
management, generating a referral to a clinic or implementation
of an algorithm-based protocol to initiate and titrate medications
to target doses or goals. Remote monitoring of patients through
the use of electronic blood pressure cuffs, glucometers, and lab-
oratory testing enables convenient supervision for efficacy and
adherence to medications. While physicians often help direct
these programs, many are led by advanced practice providers
or pharmacists [34]; some may even use patient navigators
[35]. Such approaches have shown promising results in hyper-
tension management [34, 35] and lipid management [36].

Advantages

Major advantages of this model include generalizability and scal-
ability. Such programs have the potential to reach larger portions
of the population. They can directly address limitations of the
current healthcare system; specifically, they can identify patients
with suboptimal care, overcome therapeutic inertia, mitigate de-
lays in medication titration, facilitate remote monitoring, educate
patients, and engage patients in self-care. Incremental adjust-
ments to care may be facilitated outside of the confines of limited,
short-duration, episodic ambulatory visits.

Several key advantages exist with the use of non-medical
professionals (e.g., navigators) to monitor and titrate medica-
tions (based on clinical algorithms under the supervision of
medical professionals) as well as teach and motivate patients:
(1) reduced burden on healthcare professionals in day-to-day
management of cardiometabolic issues; (2) increased time
spent with and engagement with patients; (3) scalability to
reach larger numbers of patients. Moreover, algorithms can
be applicable and adaptable across health systems based on
personnel and the needs of specific populations.
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Challenges

Few such programs currently exist. Algorithmized care may be
relatively easier to implement in some aspects of cardiometa-
bolic care, such as hypertension and lipid management, but
more difficult and more nuanced in other aspects, like diabetes.
Start-up costs need to be factored in, including software devel-
opment, and training of navigators can be time-intensive.
Funding sources and reimbursement would need to be clarified,
especially prior to demonstration of cost-benefit; such a model
could work well within an integrated healthcare model. More
active approaches of management also bring with them many
complicated issues regarding communication between the pro-
gram and primary care providers, as well as issues of territory
and liability. Transitions of care need to be delineated and care-
fully monitored; for example, once a patient reaches a final goal
dose of medication, a provider needs to be identified to transi-
tion to providing longitudinal, long-term prescriptions. If a pa-
tient has multiple conditions, ways to consolidate and integrate
disease-specific pathways (e.g., hypertension pathway, lipid
pathway, diabetes pathway) may need to be designed.
Effective remote monitoring requires patient buy-in to regularly
check measurements (e.g., blood pressure, blood sugars) and/or
to have laboratory work drawn.

Multidisciplinary Clinic Model

Multidisciplinary clinics exist across various medical fields.
These clinics include multiple specialists present in a single
clinic location, where the patient can see multiple providers at
a single visit.

Advantages

Multidisciplinary clinics provide key advantages of conve-
nience and communication for both patients and providers.
Patients can see multiple providers at a single visit, minimiz-
ing the need for multiple visits. Providers have the opportunity
to discuss patients and teach and learn from one another.
Provider consolidation in both time and space can also facil-
itate communication and efficient decision-making.

Multidisciplinary clinics also facilitate incorporation of
other specialists into a centralized clinic, such as certified di-
abetes educators, dieticians, exercise physiologists, psycholo-
gists, behavioral specialists, social workers, weight loss spe-
cialists, nephrology specialists, ophthalmologists, and
podiatrists.

Challenges

Possible barriers to this model include the need for the devel-
opment and implementation of such multidisciplinary clinics,

as well as start-up costs. Additionally, from a population per-
spective, availability and reach are an issue; enough multidis-
ciplinary clinics cannot be created to effectively treat all of the
patients who have diabetes and CVD, especially in areas with
limited access to specialists.

Combined Cardiometabolic Training Model

Training dedicated cardiometabolic specialists through tai-
lored residency and/or fellowship programs represents another
potential model. For example, creation of a cardiometabolic
subspecialty training track in internal medicine has been pro-
posed [37]. Such training would aim to develop cardiometa-
bolic specialists adept at managing ASCVD, diabetes, obesity,
dyslipidemia, sleep-disordered breathing, non-alcoholic fatty
liver disease, and metabolic syndrome. Preparation would in-
clude training in internal medicine, preventive cardiology, di-
abetes, and obesity medicine. Cardiometabolic specialists
would be skilled at lifestyle counseling and pharmacologic
management, including lipid-lowering agents, antihyperten-
sive agents, weight loss agents, and glucose-lowering agents.

Advantages

A combined cardiometabolic training model would allow har-
monious unification of cardiometabolic management under
one specialist. Patient convenience would be enhanced as pa-
tients could consolidate visits to multiple specialists into a
single visit with one specialist. Polypharmacy would be re-
duced as a single provider could prescribe and keep track of
multiple cardiometabolic medications for a given patient.
Miscommunication between providers would be mitigated
as well. Healthcare delivery from a single cardiometabolic
specialist may also help patients better understand the crucial
relationships between cardiovascular disease, diabetes, obesi-
ty, lipid disorders, sleep-disordered breathing, and other car-
diometabolic diseases and how lifestyle changes such as a
healthy diet and regular exercise can significantly improve
multiple interrelated conditions.

Challenges

To our knowledge, no such training program currently exists.
Hence, such a training program would need to be developed,
accredited, and implemented. The training program would also
need to find a clear home to operate under (i.c., cardiology or
endocrinology). Because such a training program would require
mentorship from endocrinologists, cardiologists, and internists,
buy-in from each specialty would be needed, and broadly speak-
ing, support from specialty professional societies would aid in
the success of such a program. Finally, this model has relatively

@ Springer



157  Page 6 of 10

Curr Diab Rep (2019) 19:157

small reach in being able to treat the millions of individuals with
diabetes and CVD in the USA.

What Is Needed for Successful
Cardiometabolic Collaboration for Improved
Patient Care

The models above provide a framework for paradigms of in-
tegrated and improved cardiometabolic care for patients with
diabetes and CVD. Regardless of the care model, however, we
believe that diabetes specialists and CV specialists can already
implement several specific changes to their current practice to
deliver improved cardiometabolic care and facilitate collabo-
ration between the specialties.

At the Level of the Specialist
Broadening/Shifting of Perspective

CV specialists are well-positioned to identify patients with
undiagnosed diabetes through appropriate screening. Given
that T2D is common in individuals with ASCVD or HF, CV
specialists should periodically consider screening these popu-
lations for T2D. One national study found that only 13% of
individuals with CVD seen by cardiologists were screened for
diabetes [38]. Systematic screening of patients with CVD may
detect high rates of undiagnosed diabetes [39]. It is estimated
that 7.2 million Americans live with undiagnosed diabetes
[40]; early identification of at-risk individuals can facilitate
optimal cardiometabolic care.

Even during consultative care, CV specialists can identify
patients with diabetes and known ASCVD, HF, and/or CKD
who might benefit from SGLT2i and/or GLP1 RA and con-
sider recommending to patients or the provider managing their
diabetes that these medications be considered if appropriate.
This is particularly apt given that CV specialists may encoun-
ter patients in settings that could be linked with changes in
therapy (e.g., post-procedure, in-hospital, post-event).
Ultimately, each of these encounters represents a potential
opportunity to optimize therapy and move toward shared ther-
apeutic goals. To effectively implement evidence-based glu-
cose-lowering therapies known to modify CV risk, CV spe-
cialists will need to be comfortable with certain aspects of
diabetes care, including initiating prescriptions, understanding
common side effects of these agents and their management,
and carrying out necessary follow-up.

For diabetes specialists, expanding the view of diabetes man-
agement from a “glucocentric” view focused on glycemic con-
trol to a broader cardiometabolic view can improve care of in-
dividuals with diabetes and CVD. As a practical example, as
diabetes specialists, we (LC and VA) traditionally routinely list
specific elements of diabetes care in the assessment and plan in
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our notes, such as hemoglobin A1C goal, diet and nutrition
counseling, weight management counseling, lipid and hyperten-
sion management, and microvascular complication surveillance.
In light of cardiorenal benefits seen by SGLT2i and GLP1 RA,
and in the spirit of the ADA Standards of Care update in 2019 to
consider ASCVD, HF, and CKD in guiding diabetes pharmaco-
therapy after lifestyle counseling and metformin, we have in-
cluded a simple series of yes/no bullet points in our assessment/
plan, alongside hemoglobin A1C goal—ASCVD (yes/no), HF
(yes/no), CKD (yes/no). This places cardiorenal comorbidities at
the forefront of our thinking.

Practical Management of Medications

We believe that CV specialists and diabetes specialists can
adopt learning from the other specialty’s experience when
adjusting medications in patients with diabetes and CVD.

Practical diabetes tips in medication management for CV
specialists:

— Insulin and/or sulfonylurea doses may need to be de-
creased with the addition of a GLP1 RA or SGLT2i, to
reduce the risk of hypoglycemia.

— Dipeptidyl peptidase 4 inhibitors (DPP4i) should be
discontinued when GLP1 RA are added, given their over-
lapping mechanisms of action. Furthermore, DPP4i are
less effective in lowering glucose compared with GLP1
RA and, while safe, do not have evidence for CV risk
reduction.

— GLPI1 RA are typically started at the lowest dose and
uptitrated to increase tolerability and minimize gastroin-
testinal side effects.

— Some GLPI1 RA require separate prescriptions for pen
needles (liraglutide (Victoza®), lixisenatide
(Adlyxin®)). Other GLP1 RA either come with pen
needles in the box (exenatide (Byetta®), exenatide ex-
tended release (Bydureon®), semaglutide (Ozempic®))
or with the needle built into the autoinjector (dulaglutide
(Trulicity®), exenatide extended release (Bydureon
BCise®)).

—  Measures to mitigate gastrointestinal side effects of GLP1
RA (e.g., nausea, vomiting, diarrhea, and early satiety)
and enhance compliance include education on smaller,
lower fat meals and anticipatory guidance to patients that
these side effects are common with initiation but improve
with continued use.

— Right upper quadrant pain should prompt consideration
for gallbladder disease in patients on GLP1 RA, as GLP1
RA are associated with an increased risk for cholelithiasis
and cholecystitis [41, 42].

— SGLT2i commonly cause increased urinary frequency
and an increased risk of genital yeast infections in both
women and men.
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— Malaise, nausea, vomiting, and/or confusion in a patient
on SGLT2i may prompt evaluation for diabetic
ketoacidosis (DKA), a rare side effect of SGLT2i.
SGLT2i-related DKA may be euglycemic, i.e., seen with
glucose levels lower than typically seen for diabetic
ketoacidosis, such as <250 mg/dL (13.9 mmol/L).

—  New perineal lesions, erythema, or edema in patients on
SGLT2i should prompt urgent evaluation to rule out
Fournier gangrene (necrotizing infection of the perineum),
which is associated with SGLT2i use, albeit rarely [43].

— Canagliflozin was associated with an increased risk of
lower limb amputations and fractures in its CVOT [9],
though these associations were not seen in CREDENCE.

Practical cardiology tips for diabetes specialists:

— Diuretic doses may need to be adjusted when SGLT2i are
initiated, given the mild diuretic effect of SGLT2i [44].
For patients with HF, consider discussing diuretic dose
adjustment with the patient’s cardiology team.

—  The acute hemodynamic effects of SGLT?2i are uncertain
among high-risk patients with HF; ongoing clinical trials
will clarify the safety and appropriate setting of SGLT2i
initiation (inpatient versus outpatient).

—  SGLT2i are known to minimally increase LDL cholester-
ol; however, this small effect does not adversely influence
CV risk and is unlikely to require alteration of anti-lipid
therapies.

Practical tips for both CV specialists and diabetes
specialists:

—  SGLT2i have a long-term renal protective effect, but early
decreases in estimated glomerular filtration rate (eGFR)
may be expected shortly after initiation as intraglomerular
pressures are decreased. Specifically, serum creatinine
may rise and eGFR may fall in the few weeks after
SGLT?2i are initiated [13e¢].

At a Systems Level
Guidelines

Professional guidelines are an important resource for the busy
clinician, and conflicting guidelines can also contribute to thera-
peutic inertia. In the cardiometabolic arena, recent years have
seen greater harmonization in the guidelines across different so-
cieties as well as greater co-authored/endorsed guidelines among
societies. These will better ensure consistent goals and united
approaches. Additionally, making guidelines “living”—updated
periodically as key updates and trials are published—allows for
timely incorporation of important new evidence. The ADA, for

example, has made its annual Standards of Medical Care in
Diabetes a living document. Management tools (applications,
algorithms, checklists, EHR tools, and automation) based on
these living guidelines will further support their implementation.

Conclusions

These are exciting times to be medical professionals caring for
individuals with diabetes and CVD. Our understanding of CV
risk factors has broadened and deepened considerably over the
past two decades. We have a more comprehensive array of
tools, from new pharmacologic agents to sophisticated EHR
pathways, to manage these conditions than ever before.
CVOTs for SGLT2i and GLP1 RA demonstrating significant
reductions in CV and renal events have revolutionized the
landscape of CVD, renal, and diabetes management and pro-
vided new pathways for CV risk reduction. These advances
have created new opportunities for diabetes specialists and CV
specialists to co-manage individuals with diabetes and CVD.

As effective and sustainable collaboration and co-
management pathways are operationalized, several challenges
will need to be overcome. First, many aspects of cardiometa-
bolic management are shared among diabetes specialists, CV
specialists, and primary care providers, including manage-
ment of hypertension, lipids, sleep-disordered breathing, obe-
sity, and diabetes. This can lead to clinical inertia (if one pro-
vider expects one aspect will be managed by another provider)
and treatment inconsistencies (particularly if providers differ
on their view of goals and optimal treatment). To overcome
these challenges, it will be important for providers to agree on
therapeutic goals (e.g., blood pressure thresholds, lipid goals,
and glycemic targets) and to clarify which provider is primar-
ily managing which problem and with what strategy.
Guidelines harmonized across professional societies can facil-
itate shared therapeutic goals and consistent messaging to pa-
tients. With the rapid advances in this area, co-management
provides the opportunity for ongoing peer education between
colleagues as well, and thus ongoing two-way dialog and
openness to input from colleagues will be important in
implementing evidence-based guidance.

Second, effective, efficient, and fully integrated communi-
cation between medical professionals is essential but remains
surprisingly difficult. Successful cardiometabolic manage-
ment across providers requires timely updates on diagnoses,
laboratory results, and medication adjustments. Even with
electronic means of messaging and EHR advances, secure
communication between providers across institutions/clinics
is not always easy, and fax and mail are still often used, and
thus important recommendations may not be fully incorporat-
ed, placing a greater onus on the patient for helping to coor-
dinate his or her own care. Establishing secure and easy-to-use
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messaging systems across institutions will help minimize de-
lays in treatment and may optimize patient care.

Third, current prevailing care models remain suboptimally
equipped to deal with both the cross-disciplinary nature of
cardiometabolic care, as well as the sheer population-level
scale of patients who would benefit from coordinated cardio-
metabolic care. Innovative models of care should be explored,
such as co-localizing diabetes and CV specialists in multidis-
ciplinary clinics, harnessing EHR capacity to identify patients
with suboptimal care, equipping patients and providers with
remote monitoring of blood pressure and glucose, developing
clinical care algorithms that can allow additional providers
and potentially even non-medical professionals empowered
by specialists and primary care providers to facilitate timely
titration of medications, and establishing training and ongoing
education programs that equip providers to optimally manage
all aspects of cardiometabolic care.

Excess morbidity, mortality, healthcare expenditures, and
adverse quality of life related to diabetes and CVD are sub-
stantial, and the challenges in effectively treating these condi-
tions are great. But the opportunities for improving cardiomet-
abolic care are enormous, and collaboration between diabetes
specialists and CV specialists on behalf of patients is a crucial
component of overcoming these challenges—one that can be
both satisfying for specialists and lifesaving for patients.

Compliance with Ethical Standards

Conflict of Interest Lee-Shing Chang reports grants from Boehringer
Ingelheim, Sanofi, and Novo Nordisk.

Muthiah Vaduganathan receives research support from Harvard
Catalyst and serves on advisory boards for Amgen, AstraZeneca,
Baxter Healthcare, Bayer AG, and Boehringer Ingelheim.

Jorge Plutzky reports grants from Boehringer Ingelheim; and personal
fees from Novo Nordisk, Merck, Janssen, and Amgen.

Vanita R. Aroda reports other from Adocia; personal fees from BD
and Zafgen; grants from Calibra, Eisai, Theracos, Elcelyx, and Fractyl;
grants and personal fees from AstraZeneca, Novo Nordisk, and Sanofi;
and grants and other from Janssen.

Human and Animal Rights and Informed Consent  This article does not
contain any studies with human or animal subjects performed by any of
the authors.

References

Papers of particular interest, published recently, have been
highlighted as:
*+ Of major importance

1. Sarwar N, Gao P, Seshasai SR, Gobin R, Kaptoge S, Di
Angelantonio E, et al. Diabetes mellitus, fasting blood glucose
concentration, and risk of vascular disease: a collaborative meta-
analysis of 102 prospective studies. Lancet. 2010;375(9733):2215—
22. https://doi.org/10.1016/S0140-6736(10)60484-9.

@ Springer

10.

11.

12.

13,0

14.

15.

16.

Low Wang CC, Hess CN, Hiatt WR, Goldfine AB. Clinical update:
cardiovascular disease in diabetes mellitus: atherosclerotic cardio-
vascular disease and heart failure in type 2 diabetes mellitus - mech-
anisms, management, and clinical considerations. Circulation.
2016;133(24):2459-502. https://doi.org/10.1161/
CIRCULATIONAHA.116.022194.

Ali MK, Bullard KM, Gregg EW. Achievement of goals in U.S.
diabetes care, 1999-2010. N Engl J Med. 2013;369(3):287-8.
https://doi.org/10.1056/NEJMc1306652.

Gregg EW, Hora I, Benoit SR. Resurgence in diabetes-related com-
plications. JAMA. 2019. https://doi.org/10.1001/jama.2019.3471.
Gaede P, Vedel P, Larsen N, Jensen GV, Parving HH, Pedersen O.
Multifactorial intervention and cardiovascular disease in patients
with type 2 diabetes. N Engl J Med. 2003;348(5):383-93. https://
doi.org/10.1056/NEJMo0a021778348/5/383.

Bittner V, Bertolet M, Barraza Felix R, Farkouh ME, Goldberg S,
Ramanathan KB, et al. Comprehensive cardiovascular risk factor
control improves survival: the BARI 2D trial. J] Am Coll Cardiol.
2015;66(7):765-73. https://doi.org/10.1016/j.jacc.2015.06.019.
Zinman B, Wanner C, Lachin JM, Fitchett D, Bluhmki E, Hantel S,
et al. Empagliflozin, cardiovascular outcomes, and mortality in type
2 diabetes. N Engl J Med. 2015;373(22):2117-28. https://doi.org/
10.1056/NEJMoal504720.

Marso SP, Daniels GH, Brown-Frandsen K, Kristensen P, Mann JF,
Nauck MA, et al. Liraglutide and cardiovascular outcomes in type 2
diabetes. N Engl J Med. 2016;375(4):311-22. https://doi.org/10.
1056/NEJMoal603827.

Neal B, Perkovic V, Matthews DR. Canagliflozin and cardiovascu-
lar and renal events in type 2 diabetes. N Engl J Med. 2017;377(21):
2099. https://doi.org/10.1056/NEJMc1712572.

Marso SP, Holst AG, Vilsboll T. Semaglutide and cardiovascular
outcomes in patients with type 2 diabetes. N Engl J Med.
2017;376(9):891-2. https://doi.org/10.1056/NEJMc1615712.
Hernandez AF, Green JB, Janmohamed S, D’Agostino RB Sr,
Granger CB, Jones NP, et al. Albiglutide and cardiovascular out-
comes in patients with type 2 diabetes and cardiovascular disease
(Harmony Outcomes): a double-blind, randomised placebo-
controlled trial. Lancet. 2018;392(10157):1519-29. https://doi.
org/10.1016/S0140-6736(18)32261-X.

Wiviott SD, Raz I, Bonaca MP, Mosenzon O, Kato ET, Cahn A,
et al. Dapagliflozin and cardiovascular outcomes in type 2 diabetes.
N Engl J Med. 2019;380(4):347-57. https://doi.org/10.1056/
NEJMoal812389.

Perkovic V, Jardine MJ, Neal B, Bompoint S, Heerspink HJL,
Charytan DM, et al. Canagliflozin and renal outcomes in type 2
diabetes and nephropathy. N Engl ] Med. 2019;380(24):2295-306.
https://doi.org/10.1056/NEJMoal811744. This study
demonstrated significant renal risk reduction with
canagliflozin in patients with T2D and stage 2 to 3 chronic
kidney disease (CKD) with baseline albuminuria on maximally
tolerated angiotensin-converting enzyme inhibitor or angioten-
sin II receptor blockers.

Gerstein HC, Colhoun HM, Dagenais GR, Diaz R, Lakshmanan M,
Pais P, et al. Dulaglutide and cardiovascular outcomes in type 2
diabetes (REWIND): a double-blind, randomised placebo-
controlled trial. Lancet. 2019. https://doi.org/10.1016/S0140-
6736(19)31149-3.

Wanner C, Inzucchi SE, Zinman B. Empagliflozin and progression
of kidney disease in type 2 diabetes. N Engl J Med. 2016;375(18):
1801-2. https://doi.org/10.1056/NEJMc1611290.

Zelniker TA, Wiviott SD, Raz I, Im K, Goodrich EL, Bonaca MP,
et al. SGLT2 inhibitors for primary and secondary prevention of
cardiovascular and renal outcomes in type 2 diabetes: a systematic
review and meta-analysis of cardiovascular outcome trials. Lancet.
2018;393(10166):31-9. https://doi.org/10.1016/S0140-6736(18)
32590-X.


https://doi.org/10.1016/S0140-6736(10)60484-9
https://doi.org/10.1161/CIRCULATIONAHA.116.022194
https://doi.org/10.1161/CIRCULATIONAHA.116.022194
https://doi.org/10.1056/NEJMc1306652
https://doi.org/10.1001/jama.2019.3471
https://doi.org/10.1056/NEJMoa021778348/5/383
https://doi.org/10.1056/NEJMoa021778348/5/383
https://doi.org/10.1016/j.jacc.2015.06.019
https://doi.org/10.1056/NEJMoa1504720
https://doi.org/10.1056/NEJMoa1504720
https://doi.org/10.1056/NEJMoa1603827
https://doi.org/10.1056/NEJMoa1603827
https://doi.org/10.1056/NEJMc1712572
https://doi.org/10.1056/NEJMc1615712
https://doi.org/10.1016/S0140-6736(18)32261-X
https://doi.org/10.1016/S0140-6736(18)32261-X
https://doi.org/10.1056/NEJMoa1812389
https://doi.org/10.1056/NEJMoa1812389
https://doi.org/10.1056/NEJMoa1811744
https://doi.org/10.1016/S0140-6736(19)31149-3
https://doi.org/10.1016/S0140-6736(19)31149-3
https://doi.org/10.1056/NEJMc1611290
https://doi.org/10.1016/S0140-6736(18)32590-X
https://doi.org/10.1016/S0140-6736(18)32590-X

Curr Diab Rep

(2019) 19:157

Page 9 of 10 157

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

McMurray JJV, Solomon SD, Inzucchi SE, Kober L, Kosiborod
MN, Martinez FA, et al. Dapagliflozin in patients with heart failure
and reduced ejection fraction. N Engl J Med. 2019;381:1995-2008.
https://doi.org/10.1056/NEJMoal1911303.

Pfeffer MA, Claggett B, Diaz R, Dickstein K, Gerstein HC, Kober
LV, et al. Lixisenatide in patients with type 2 diabetes and acute
coronary syndrome. N Engl J Med. 2015;373(23):2247-57. https://
doi.org/10.1056/NEJMoal 509225.

Holman RR, Bethel MA, Mentz RJ, Thompson VP, Lokhnygina Y,
Buse JB, et al. Effects of once-weekly exenatide on cardiovascular
outcomes in type 2 diabetes. N Engl J Med. 2017;377(13):1228-39.
https://doi.org/10.1056/NEJMoal612917.

Husain M, Birkenfeld AL, Donsmark M, Dungan K,
Eliaschewitz FG, Franco DR, et al. Oral semaglutide and
cardiovascular outcomes in patients with type 2 diabetes.
N Engl J Med. 2019;381(9):841-51. https://doi.org/10.
1056/NEJMoal901118.

Davies MJ, D’Alessio DA, Fradkin J, Kernan WN, Mathieu C,
Mingrone G, et al. Management of hyperglycemia in type 2 diabe-
tes, 2018. A consensus report by the American Diabetes
Association (ADA) and the European Association for the Study
of Diabetes (EASD). Diabetes Care. 2018;41(12):2669-701.
https://doi.org/10.2337/dci18-0033.

American Diabetes Association. 9. Pharmacologic approaches to
glycemic treatment: standards of medical care in diabetes-2019.
Diabetes Care. 2019;42(Suppl 1):S90-S102. https://doi.org/10.
2337/dc19-S009.

Garber AJ, Abrahamson M]J, Barzilay JI, Blonde L,
Bloomgarden ZT, Bush MA, et al. Consensus statement by
the American Association of Clinical Endocrinologists and
American College of Endocrinology on the comprehensive
type 2 diabetes management algorithm - 2019 executive
summary. Endocr Pract. 2019;25(1):69-100. https://doi.org/
10.4158/CS-2018-0535.

Das SR, Everett BM, Birtcher KK, Brown JM, Cefalu WT,
Januzzi JL Jr, et al. 2018 ACC expert consensus decision
pathway on novel therapies for cardiovascular risk reduction
in patients with type 2 diabetes and atherosclerotic cardio-
vascular disease: a report of the American College of
Cardiology Task Force on expert consensus decision path-
ways. J Am Coll Cardiol. 2018;72(24):3200-23. https://doi.
org/10.1016/j.jacc.2018.09.020.

Amett DK, Blumenthal RS, Albert MA, Buroker AB, Goldberger
ZD, Hahn EJ, et al. 2019 ACC/AHA guideline on the primary
prevention of cardiovascular disease: a report of the American
College of Cardiology/American Heart Association task force on
clinical practice guidelines. J Am Coll Cardiol. 2019. https://doi.
org/10.1016/j.jacc.2019.03.010.

Dunlay SM, Givertz MM, Aguilar D, Allen LA, Chan M, Desai
AS, et al. Type 2 diabetes mellitus and heart failure: a scientific
statement from the American Heart Association and the Heart
Failure Society of America. Circulation. 2019. https://doi.org/10.
1161/CIR.0000000000000691.

Seferovic PM, Ponikowski P, Anker SD, Bauersachs J,
Chioncel O, Cleland JGF, et al. Clinical practice update on
heart failure 2019: pharmacotherapy, procedures, devices and
patient management. An expert consensus meeting report of
The Heart Failure Association of the European Society of
Cardiology. Eur J Heart Fail. 2019. https://doi.org/10.1002/
ejhf.1531.

Cosentino F, Grant PJ, Aboyans V, Bailey CJ, Ceriello A, Delgado
V, et al. 2019 ESC guidelines on diabetes, pre-diabetes, and cardio-
vascular diseases developed in collaboration with the EASD. Eur
Heart J. 2019. https://doi.org/10.1093/eurheartj/chz486

Amold SV, Inzucchi SE, Tang F, McGuire DK, Mehta SN, Maddox
TM, et al. Real-world use and modeled impact of glucose-lowering

30.

3L

32.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

therapies evaluated in recent cardiovascular outcomes trials: an
NCDR(R) research to practice project. Eur J Prev Cardiol.
2017;24(15):1637-45. https://doi.org/10.1177/
2047487317729252.

Vaduganathan M, Sathiyakumar V, Singh A, McCarthy CP, Qamar
A, Januzzi JL Jr, et al. Prescriber patterns of SGLT2i after expan-
sions of U.S. Food and Drug Administration labeling. J Am Coll
Cardiol. 2018;72(25):3370-2. https://doi.org/10.1016/j.jacc.2018.
08.2202.

Arnold SV, de Lemos JA, Rosenson RS, Ballantyne CM, Liu
Y, Mues KE, et al. Use of guideline-recommended risk-reduc-
tion strategies among patients with diabetes and atherosclerot-
ic cardiovascular disease: insights from Getting to an
Improved Understanding of Low-Density Lipoprotein
Cholesterol and Dyslipidemia Management (GOULD).
Circulation. 2019. https://doi.org/10.1161/
CIRCULATIONAHA.119.041730.

Vaduganathan M, Patel RB, Singh A, McCarthy CP, Qamar A,
Januzzi JL Jr, et al. Prescription of glucagon-like peptide-1 receptor
agonists by cardiologists. ] Am Coll Cardiol. 2019;73(12):1596-8.
https://doi.org/10.1016/j.jacc.2019.01.029.

Lu H, Holt JB, Cheng YJ, Zhang X, Onufrak S, Croft JB.
Population-based geographic access to endocrinologists in the
United States, 2012. BMC Health Serv Res. 2015;15:541-13.
https://doi.org/10.1186/s12913-015-1185-5.

Margolis KL, Asche SE, Bergdall AR, Dehmer SP, Groen SE,
Kadrmas HM, et al. Effect of home blood pressure telemonitoring
and pharmacist management on blood pressure control: a cluster
randomized clinical trial. JAMA. 2013;310(1):46-56. https://doi.
org/10.1001/jama.2013.6549.

Fisher NDL, Fera LE, Dunning JR, Desai S, Matta L, Liquori V,
et al. Development of an entirely remote, non-physician led hyper-
tension management program. Clin Cardiol. 2019;42(2):285-91.
https://doi.org/10.1002/clc.23141.

Benson MD, McPartlin M, Matta L, Barclay KC, Bui TV,
Blackburn RW, et al. A remote lipid management program im-
proves appropriate statin use and cholesterol levels across a wide
population of high cardiovascular risk patients. ] Am Coll Cardiol.
2018;71(11):A1762.

Eckel RH, Blaha MJ. Cardiometabolic medicine: a call for a new
subspeciality training track in internal medicine. Am J Med. 2019.
https://doi.org/10.1016/j.amjmed.2019.02.027.

Chan PS, Oetgen WJ, Buchanan D, Mitchell K, Fiocchi FF,
Tang F, et al. Cardiac performance measure compliance in
outpatients: the American College of Cardiology and
National Cardiovascular Data Registry’s PINNACLE
(Practice Innovation And Clinical Excellence) program. J
Am Coll Cardiol. 2010;56(1):8—14. https://doi.org/10.1016/;.
jacc.2010.03.043.

Seferovic JP, Claggett B, Seidelmann SB, Seely EW, Packer M, Zile
MR, et al. Effect of sacubitril/valsartan versus enalapril on
glycaemic control in patients with heart failure and diabetes: a
post-hoc analysis from the PARADIGM-HF trial. Lancet Diabetes
Endocrinol. 2017;5(5):333—40. https://doi.org/10.1016/S2213-
8587(17)30087-6.

Centers for Disease Control and Prevention National Diabetes
Statistics Report, 2017: Estimates of diabetes and Its burden in
the United States; 2017. https://www.cddc.gov/diabetes/pdfs/data/
statistics/nationa-diabetes-statistics-report.pdf. Accessed 15 Nov
2019.

Faillie JL, Yu OH, Yin H, Hillaire-Buys D, Barkun A, Azoulay L.
Association of bile duct and gallbladder diseases with the use of
incretin-based drugs in patients with type 2 diabetes mellitus.
JAMA Intern Med. 2016;176(10):1474-81. https://doi.org/10.
1001/jamainternmed.2016.1531.

@ Springer


https://doi.org/10.1056/NEJMoa1911303
https://doi.org/10.1056/NEJMoa1509225
https://doi.org/10.1056/NEJMoa1509225
https://doi.org/10.1056/NEJMoa1612917
https://doi.org/10.1056/NEJMoa1901118
https://doi.org/10.1056/NEJMoa1901118
https://doi.org/10.2337/dci18-0033
https://doi.org/10.2337/dc19-S009
https://doi.org/10.2337/dc19-S009
https://doi.org/10.4158/CS-2018-0535
https://doi.org/10.4158/CS-2018-0535
https://doi.org/10.1016/j.jacc.2018.09.020
https://doi.org/10.1016/j.jacc.2018.09.020
https://doi.org/10.1016/j.jacc.2019.03.010
https://doi.org/10.1016/j.jacc.2019.03.010
https://doi.org/10.1161/CIR.0000000000000691
https://doi.org/10.1161/CIR.0000000000000691
https://doi.org/10.1002/ejhf.1531
https://doi.org/10.1002/ejhf.1531
https://doi.org/10.1093/eurheartj/ehz486
https://doi.org/10.1177/2047487317729252
https://doi.org/10.1177/2047487317729252
https://doi.org/10.1016/j.jacc.2018.08.2202
https://doi.org/10.1016/j.jacc.2018.08.2202
https://doi.org/10.1161/CIRCULATIONAHA.119.041730
https://doi.org/10.1161/CIRCULATIONAHA.119.041730
https://doi.org/10.1016/j.jacc.2019.01.029
https://doi.org/10.1186/s12913-015-1185-5
https://doi.org/10.1001/jama.2013.6549
https://doi.org/10.1001/jama.2013.6549
https://doi.org/10.1002/clc.23141
https://doi.org/10.1016/j.amjmed.2019.02.027
https://doi.org/10.1016/j.jacc.2010.03.043
https://doi.org/10.1016/j.jacc.2010.03.043
https://doi.org/10.1016/S2213-8587(17)30087-6
https://doi.org/10.1016/S2213-8587(17)30087-6
https://www.cddc.gov/diabetes/pdfs/data/statistics/nationa-diabetes-statistics-report.pdf
https://www.cddc.gov/diabetes/pdfs/data/statistics/nationa-diabetes-statistics-report.pdf
https://doi.org/10.1001/jamainternmed.2016.1531
https://doi.org/10.1001/jamainternmed.2016.1531

157

Page 10 of 10

Curr Diab Rep (2019) 19:157

42.

43.

Nauck MA, Muus Ghorbani ML, Kreiner E, Saevereid HA,
Buse JB. Effects of liraglutide compared with placebo on
events of acute gallbladder or biliary disease in patients with
type 2 diabetes at high risk for cardiovascular events in the
LEADER randomized trial. Diabetes Care. 2019. https://doi.
org/10.2337/dc19-0415.

Bersoff-Matcha SJ, Chamberlain C, Cao C, Kortepeter C, Chong
WH. Fournier gangrene associated with sodium-glucose
cotransporter-2 inhibitors: a review of spontaneous postmarketing

@ Springer

44,

cases. Ann Intern Med. 2019;170(11):764-9. https://doi.org/10.
7326/M19-0085.

Cherney DZ, Udell JA. Use of sodium glucose cotransporter 2
inhibitors in the hands of cardiologists: with great power comes
great responsibility. Circulation. 2016;134(24):1915-7. https://doi.
org/10.1161/CIRCULATIONAHA.116.024764.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.


https://doi.org/10.2337/dc19-0415
https://doi.org/10.2337/dc19-0415
https://doi.org/10.7326/M19-0085
https://doi.org/10.7326/M19-0085
https://doi.org/10.1161/CIRCULATIONAHA.116.024764
https://doi.org/10.1161/CIRCULATIONAHA.116.024764

	Bridging the Gap for Patients with Diabetes and Cardiovascular Disease Through Cardiometabolic Collaboration
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction: Call to Action for Cardiometabolic Collaboration Between Diabetes Specialists and Cardiovascular Specialists
	Consultative/Referral Model
	Advantages
	Challenges

	Population Healthcare Delivery Models, With or Without a Remote Management Intervention
	Advantages
	Challenges

	Multidisciplinary Clinic Model
	Advantages
	Challenges

	Combined Cardiometabolic Training Model
	Advantages
	Challenges

	What Is Needed for Successful Cardiometabolic Collaboration for Improved Patient Care
	At the Level of the Specialist
	Broadening/Shifting of Perspective
	Practical Management of Medications

	At a Systems Level
	Guidelines


	Conclusions
	References
	Papers of particular interest, published recently, have been highlighted as: •• Of major importance



