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ABSTRACT: The diabetes epidemic is growing globally. Knowledge of current
standards of care is essential for healthcare professionals. Understanding the im-
portance of lifestyle recommendations and current pharmacologic therapies
based on comorbidities is integral to improving diabetic patient outcomes. This
continuing education activity follows a format similar to the Standards of Medical
Care in Diabetes, focusing on the non-pregnant adult with T2DM. The current
standards stress the importance of assessing each patient as an individual and
emphasize a team care approach with patient involvement in monitoring diet,
weight, physical exercise, and glycemic targets. This continuing education activity
reviews the treatment of comorbid conditions, including obesity, hyperlipidemia,
hypertension, heart disease, and chronic kidney disease, in addition to glycemic
care. Using glucose-lowering therapy that decreases weight and slows cardiovas-
cular disease progression is the new standard of care. Current medication thera-
py highlights incorporation of sodium-glucose cotransporter 2 inhibitors and
glucagon-like peptide-1 agonists into therapeutic treatment plans.
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Management of Adults with Type 2
Diabetes: A Patient-Focused Approach

INTRODUCTION
Many years ago, I dined with a large man who looked as if he had lost a substan-
tial amount of weight. He ordered meat and vegetables and explained to me that
he had eliminated most carbohydrates from his diet. As a result of dietary chang-
es, he was able to discontinue his diabetes medication. As a pharmacist, this con-
cept of treating a disease with lifestyle changes, rather than medication, left a
profound impact.
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Globally, diabetes mellites is the ninth major cause of death. This
epidemic has quadrupled in the past 30 years, affecting about
one in 11 adults.1 Type 2 diabetes mellitus (T2DM) accounts for
approximately 90% of diabetes mellitus diagnoses.1 Traditionally,
treatment goals focused on hemoglobin A1C (HbA1c) and blood
glucose levels to treat T2DM. However, the incidence of diabetes
and diabetic complications continues to rise despite the many
hypoglycemic medications on the market.2,3 Many older hypogly-
cemics can lead to weight gain, conflicting with the treatment
goal of decreasing body mass.4 Optimizing diet, nutrition, and
physical exercise are important treatment components, but pa-
tients may find this challenging. The healthcare team can supply
the necessary support to optimize therapy. If lifestyle modifica-
tions and traditional treatments are ineffective, newer T2DM
medications offer novel treatment approaches that potentially
improve overall patient outcomes.

Prevalence and Risk Factors
The global adult prevalence of diabetes is significant and varies
by several factors5:

● Overall, approximately 6.1%
● Males 6.5%
● Females 5.8%
● Older adults between the ages of 65 and 95 years, over

20%
● Adults in their late 70’s (75 to 79 years) 24.4%

In 76.5% of those with T2DM, research found risk factors were
present, with high body mass index (BMI) being the primary risk
factor for T2DM worldwide. Other risk factors included dietary
risks, environmental or occupational risks, tobacco use, low phys-
ical activity, and alcohol use.5

According to the Centers for Disease Control and Prevention
(CDC) National Diabetes Statistics Report (2023), in the United
States in 2019, 8.7% of the population had diagnosed diabetes.
Its prevalence also varied by ethnicity6:

● Native Americans and Alaska Natives 14.5%
● Non-Hispanic blacks 12.1%
● Hispanics 11.8%
● Non-Hispanic Asians 9.5%
● Non-Hispanic whites 7.4%.

People with less than a high school education were more likely to
have diabetes (13.4%) than those with a high school education
(9.2%) and those with more than a high school education (7.1%).
Below the federal poverty level, the prevalence was 13.7% for
men and 14.4% for women. The percentages vary depending  on
affected individuals’ eating and exercise habits, age, ethnicity,
culture, location, education level, and economic status.6

Diagnosis
According to the American Diabetes Association (ADA) Profes-
sional Practice Committee Classification and Diagnosis of Diabe-

tes, clinicians diagnose T2DM according to one of the following
criteria7:

1. A fasting plasma glucose level of 126 mg/dL (7 mmol/L)
or higher

2. A 2-hour plasma glucose level of 200 mg/dL (11.1
mmol/L) or higher during a 75-gram oral glucose toler-
ance test

3. A random plasma glucose of 200 mg/dL (11.1 mmol/L)
or higher in a patient with classic symptoms of hypergly-
cemia or hyperglycemic crisis

4. A HbA1c level of 6.5% (48 mmol/mol) or higher.

Glycemic Goals
Clinicians in all walks of practice use guidelines to monitor glyce-
mic status in patients with diabetes. Assessing glycemic status at
least two times annually in patients who have stable glycemic
control is sufficient. Assessment of glycemic status involves one
or more of the following8:

● Monitoring HbA1c status
● Employing a continuous glucose monitoring device with

time in range monitoring
● Using a device containing a glucose management indica-

tor.

The ADA recommends quarterly HbA1c monitoring for those
with less stable glycemic control.8,9 The HbA1c goal for most non-
pregnant adults is 7% if the patient experiences no significant hy-
poglycemia. If the patient uses ambulatory glucose management,
a target goal of 6.5% may be suitable. Less stringent HbA1c goals
of up to 8% may be appropriate for patients with limited life ex-
pectancy or if treatment harm outweighs its benefits. When pa-
tients experience unexplained hypoglycemia, providing prompt
hypoglycemia avoidance education or raising the glycemic tar-
gets are essential interventions, especially in patients with low
cognition or declining cognition.9
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COMMON COMORBIDITIES
Frequently, patients with T2DM have comorbidities. A review
study analyzed patients with T2DM at varying times from diagno-
sis to identify the dominant multimorbidity cluster types. It
found that three condition clusters appeared consistently10-13:

1. Cardiometabolic precursor conditions are common at diagno-
sis of T2DM

a. Disorders of lipid metabolism (hyperlipidemia)
b. Obesity
c. Hypertension

2. Vascular conditions are usually associated with later stage
T2DM

a. Coronary artery disease (which can lead to heart fail-
ure)
b. Chronic kidney disease
c. Peripheral vascular disease (including peripheral arte-
rial disease)
d. Stroke (a manifestation of cerebrovascular disease)
e. Atrial fibrillation

3. Mental health conditions occur regardless of diabetes duration
a. Depression (the second most common condition in
females after hypertension)
b. Severe mental illness

DIABETES SELF-MANAGEMENT EDUCATION
AND SUPPORT
Diabetes Self-Management Education and Support (DSMES) is an
essential component of diabetes treatment. Support from the
healthcare professional team augments patients’ necessary
knowledge and skills. The four critical times to evaluate the need
for DSMES are14:

● at diagnosis
● annually and/or when not meeting treatment targets
● when compelling factors develop
● when transitions in life or care occur.

Collaboration between patients and the healthcare team pro-
vides patient-centered DSMES. Thorough DSMES includes coun-
selling on nutrition, physical activity, and psychosocial issues.
Digital coaching and self-management interventions can be the
means to deliver education and support.14

Diabetes self-management training (DSMT) is the reimbursable
component of DSMES. A health care professional who is a certi-
fied Diabetes Care and Education Specialist (CDCES)—generally a
dietitian, nurse or pharmacist—administers the DSMT. DSMT
covers blood glucose monitoring, physical activity, healthy eat-
ing, medication, coping, problem solving.15

PAUSE AND PONDER: What lifestyle behaviors are fuel-
ing the diabetes epidemic?

Nutritional Therapy
Compelling evidence supports nutrition therapy’s efficacy and
cost-effectiveness as a component of the medical management
of T2DM.16 According to the CDC, a registered dietitian or nutri-
tional professional provides medical nutrition therapy (MNT).
MNT focuses solely on diet. Education should encompass in-
depth, individualized nutritional assessment and follow-up with
repeated reinforcement to aid with behavior change.17 MNT en-
courages a diet rich in non-starchy vegetables, whole foods, and
limited added sugars and refined grains. Increasing dietary fiber
intake is beneficial, as diets high in fiber may lower HbA1c mod-
erately. Minimizing carbohydrate intake improves glycemia. Di-
ets higher in unsaturated fats than carbohydrates improve
glycemia, triglycerides, HDL-C, and LDL-C in patients with cardio-
vascular disease and kidney disease.16

Caloric goals with an overall energy deficit (calories in are less
then calories expended) promoting 5% weight loss have shown
clinical benefit in reducing HbA1C. The goal for optimal outcomes
in T2DM is to reduce body weight by 15%.16 Dietary intervention
can lead to disease remission, defined as sustained HbA1c levels
below 6.5% for three months. Those diagnosed with type 2 dia-
betes for four years or fewer are more likely to achieve remission
through diet. However, interventions accompanied by other life-
style changes can be more effective than diet alone.18

Physical Activity
The World Health Organization (WHO) recommends adults en-
gage in at least 150 to 300 minutes of moderate-intensity or 75
to 150 minutes of vigorous-intensity physical activity, or a combi-
nation of both, per week. Additionally, the WHO recommends
reducing sedentary behaviors across all age groups and
abilities.19
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According to the CDC, moderate-intensity physical activity in-
cludes brisk walking, light yard work, light snow shoveling, biking,
or playing with children. Ideally, patients’ heart rates will be 64%
to 76% of their maximum. (To calculate actual beats per minute,
patients subtract their age from 220, then multiply by 0.64 for
the lower limit and by 0.76 for the upper limit.) Vigorous-intensi-
ty (high-intensity) exercise is jogging, swimming, rollerblading,
cross country skiing, competitive sports, or jumping rope. Ideally,
patients’ heart rate will be 77% to 93% of their maximum heart
rate. (Calculation of the beats per minute is the same as above
using 0.77 and 0.93 as the multipliers.)20

Physical exercise has a positive effect on glycemic control. One
study compared baseline glycemic levels with those measured
after 30 minutes of moderate exercise before breakfast for three
consecutive days. The study found that blood glucose levels were
less variable throughout the day after morning exercise.21 In pa-
tients with impaired fasting glucose, progression to diabetes is
slower in those who chose leisure time physical activity over sed-
entary tasks.22 High intensity exercise improves HbA1c more than
moderate- or mild-intensity exercise.23

Researchers conducted an 8-year study of 30 patients with T2DM
in which participants engaged in three 90-minute sessions of aer-
obic exercise per week. The exercise program included a 15-min-
ute warm up and cool down period. During the aerobic period,
participants’ exercise intensity gradual increased from 50% to
80% maximum heart rate. Study participants had significantly re-
duced HbA1c and BMI. Participants also had significantly im-
proved oxygen utilization. The researchers reported a HbA1c
significant decrease of 1.39% among the experiment group.24

Physical activity may be the most underutilized tool in T2DM
management. Physical activity improves cardiorespiratory fit-
ness, reduces insulin resistance and insulin levels, improves lipid
profiles, reduces visceral adipose tissue, and lowers blood pres-
sure, decreasing cardiovascular risk.25 Due to exercise’s over-
whelming benefit, developing a structured exercise plan for
patients diagnosed with T2DM is a key responsibility for health-
care teams. Ideally, the healthcare care team would include an
exercise physiologist.25

PAUSE AND PONDER: What self-care behaviors contrib-
ute to effective T2DM self-management?

Psychosocial Support
Up to 19% of patients with diabetes experience mental health
symptoms. Depression is common, especially in women. Early
detection and treatment of mental health comorbidities can re-
duce their impact on health outcomes. Mortality risk is higher in
patients with mental health comorbidities, especially in those
with substance use disorder and schizophrenia. Mental health
comorbidities also increase the likelihood of all-cause
hospitalization.26

Experts agree that collaborative patient-centered approaches to
psychosocial care are best; such approaches include assessing
patients for depression, anxiety, disordered eating, and cognitive
capacities. Psychosocial screening and follow-up may include at-
titudes about diabetes, expectations for medical management,
and outcomes.8

The Association of Diabetes Care and Education Specialists has
identified seven self-care behaviors that contribute to effective
self-management of diabetes and related conditions through im-
proved behavior27:

● being active
● healthy coping
● healthy eating
● monitoring
● problem solving
● reducing risk
● taking medication

Well-educated patients can contribute to their diabetes manage-
ment with self-care behaviors. Monitoring health metrics like
blood glucose, blood pressure, physical activity, diet, weight,
medication adherence, mood, and sleep empower diabetes pa-
tients and improve outcomes.27 Higher medication adherence, as
would be expected, is associated with improved glycemic con-
trol, fewer emergency department visits, decreased hospitaliza-
tions, and lower medical costs.28 Patients sharing data with the
healthcare team can fuel discussion to find solutions, reduce risk,
and improve personalized therapy plans.27

PHARMACOLOGIC THERAPY
First line therapy for T2DM depends on comorbidities, patient-
centered treatment factors, and management needs. It frequent-
ly includes metformin and comprehensive lifestyle modification.
If the patient has atherosclerotic cardiovascular disease (ASCVD),
heart failure (HF), and/or chronic kidney disease (CKD) then ap-
propriate initial medical therapy may include glucagon-like pep-
tide 1 (GLP-1) receptor agonists and sodium-glucose
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cotransporter-2 (SGLT-2) inhibitors with or without metformin.
Prescribers may continue metformin upon initiation of insulin
therapy for ongoing glycemic and metabolic benefits.8

Metformin
Apothecaries have used metformin medicinally for centuries. It is
a guanidine derivative found in Galega officinalis, a plant called
goat’s rue. Metformin was isolated and introduced in Europe in
the 1950s and the United States in the 1990s.29 Metformin de-
creases hepatic glucose production, decreases intestinal glucose
absorption, and improves insulin sensitivity by increasing periph-
eral glucose uptake and utilization. Metformin does not cause
hypoglycemia and patients generally tolerate it well. The most
common adverse effect is diarrhea, resulting in 6% of patients
discontinuing therapy. Other common adverse effects include
nausea/vomiting, flatulence, asthenia, indigestion, and abdomi-
nal discomfort. Precautions include the potential for lactic acido-
sis, especially in patients with the following risk factors30:

● Renal impairment
● Hepatic impairment
● Heart failure
● Hypoxic states
● Excessive alcohol intake
● Radioactive dye studies
● Restricted food and fluid intake

Metformin may interfere with vitamin B12 absorption. Approxi-
mately 7% of patients become deficient. Supplementation with
vitamin B12 is appropriate if deficits develop.30

Metformin can reduce HbA1c by 1.8% and lower the amount of
insulin required to achieve glycemic targets by 19%.31 Initial dos-
ing is 500 mg twice daily, or 850 mg daily, increasing as tolerated
by 500 mg weekly to a maintenance dose of 1000 mg twice daily
in patients with normal renal function. The maximum recom-
mended dose is 2,550 mg per day. Monitoring fasting plasma glu-
cose during initiation and dose titration aids in determining
therapeutic response. Maintenance measurement of HbA1c lev-
els should occur every three months.30 Renal function is an im-
portant factor in metformin use. The recommended eGFR
threshold for initiation of metformin is 45 mL/min. If, during
therapy, the eGFR falls below 45 mL/min, the team needs to as-

sess the benefit of continued therapy. Use is contraindicated in
patients with an eGFR below 30 mL/min.30

INSULIN THERAPY
ADA Standards of Care recommend early introduction of insulin if
clinicians see evidence of ongoing weight loss, symptoms of hy-
perglycemia, HbA1c levels exceeding 10%, or blood glucose lev-
els of 300 mg/dL or higher. The potential for over-basalization
(titration of basal insulin beyond an appropriate dose in an at-
tempt to achieve glycemic targets) exists with insulin therapy.
Signs of over-basalization may include a basal dose exceeding 0.5
units/kg/day, high bedtime-morning or post-prandial glucose dif-
ferential, hypoglycemia, and high glycemic variability.8

When caring for hospitalized patients with diabetes, basal insulin
or a basal plus bolus correction insulin is the preferred treatment
for noncritically ill patients with poor oral intake. The standards
prefer an insulin regimen with basal, prandial, and correctional
components in patients with good nutritional intake. In many
hospital settings, the basal and prandial doses are weight-based,
and a correctional scale is added to scheduled mealtime doses to
correct for pre-meal hyperglycemia.

It’s critical to initiate insulin therapy for persistent hyperglycemia
at a threshold of 180 mg/dL or more, confirmed on two occa-
sions. After initiating insulin, the current Standards of Care rec-
ommend a target glucose range of 140 to 180 mg/dL for most
patients. More stringent goals, such as 110 to 140 mg/dL, may be
appropriate for select patients if they do not exhibit significant
hypoglycemia. The ADA defines hyperglycemia as blood glucose
levels over 140 mg/dL in the hospital, and hypoglycemia as blood
glucose below 70 mg/dL. Monitoring glucose every four to six
hours or every two hours for an insulin infusion is best. Each hos-
pital or hospital system should implement hypoglycemic man-
agement protocols.8

TREATMENT RECOMMENDATIONS IN COM-
MON COMORBIDITIES
Obesity
High BMI is the primary risk factor for T2DM.5 Diabetes was the
second leading cause of BMI-related deaths in 2015 globally.32

The DIRECT trial showed a T2DM remission rate of 36% after 24
months in patients receiving structured support for initial weight
loss and weight loss maintenance.33 The 2022 ADA Standards of
Medical Care in Diabetes categorize obesity treatment options
based on BMI8:

● Nonpharmacologic strategies may be sufficient for
those with BMI 25 to 26.9

● Providers should consider adding pharmacotherapy for
those with a BMI of 27 to 29.9

● For those with a BMI exceeding 30 (or for Asian Ameri-
cans with BMI 27.5 and over), patients and their treat-
ment teams might consider metabolic surgery
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The Standards of Care in Diabetes stress a minimum of 5%
weight loss for most people with T2DM. It is important to include
counseling with two to three monthly sessions focusing on di-
etary changes, physical activity, and behavioral strategies to
achieve a 500 to 750 kcal/day energy deficit. Person-centered,
nonjudgmental language, specifically “person with obesity” rath-
er than “obese person,” fosters collaboration between patients
and providers. Consideration of the medication’s effect on
weight gain is important.8 Metformin, SGLT-2 inhibitors, GLP-1
receptor agonists, alpha-glucosidase inhibitors, and amylin mi-
metics promote weight loss.34

As of November 2023, three FDA-approved obesity medications
also have FDA approval for treating T2DM. These are the GLP-1
agonists liraglutide, semaglutide, and tirzepatide.35,36 Dosages are
as follows37-39:

● Liraglutide (Saxenda) has an initial dose of 0.6 mg/day
with a maintenance dose of 3 mg/day

● Semaglutide (Wegovy) has an initial dose of 0.25
mg/week with a maintenance dose of 2.4 mg/week

● Tirzepatide (Zepbound) has an initial dose of 2.5
mg/week with a maintenance dose of 5 to 15 mg/week

The FDA has approved these medications for weight loss in pa-
tients with a BMI of 30 or above or BMI of 27 or above with a co-
morbidity including hypertension, T2DM, or dyslipidemia.37-39

These drugs lower glucose by stimulating insulin secretion from
pancreatic islets in response to oral glucose load, like the natural
hormone incretin. They delay gastric emptying, suppress appe-
tite, increase satiety, decrease inappropriate glucagon secretion,
and promote beta cell proliferation.40,41

Clinical data for the GLP-1 medications in weight loss is impres-
sive. The SCALE trial has shown that the absolute weight loss
with liraglutide 3 mg daily in patients with T2DM is 5.6 kg (12.3
lbs) over 56 weeks.42 The absolute weight loss associated with
semaglutide 2.4 mg weekly in patients who are obese or over-
weight patients with at least one risk factor is 12.7 kg (28 lbs)
over 68 weeks.43 Diabetic patients treated with tirzepatide 5, 10
or 15 mg weekly for 72 weeks lost an average of 12% body
weight compared to placebo.39 These medications contain warn-

ings and precautions for thyroid C-cell tumors, acute pancreatit-
is, acute gallbladder disease, hypoglycemia with some T2DM
medications, kidney injury, hypersensitivity reactions, and suicid-
al ideation.37-39 The labeling for semaglutide and tirzepatide car-
ries a precaution for diabetic retinopathy.38,39 A precaution for
heart rate increase is included in the labeling for liraglutide and
semaglutide.37,38 Most patients find these drugs have over-
whelming benefits with effects primarily gastrointestinal adverse
effects.36-38

Providers may consider metabolic surgery for T2DM treatment in
adults with a BMI of 30 and over (or for Asian Americans with a
BMI of 27.5 and greater). Metabolic surgery refers to surgical or-
gan modification; bariatric surgery, for example, is metabolic sur-
gery for treatment of obesity (commonly called a gastric bypass).
A high-volume surgical center with experienced multidisciplinary
teams knowledgeable about obesity management, diabetes, and
gastrointestinal surgery is the best choice. Access to long-term
medical, nutritional, and behavioral support after the procedure
optimizes recovery. Patients may benefit from continuous glu-
cose monitoring as an important adjunct, especially for those
with episodes of hypoglycemia. After surgery, the clinical team
should provide patient support, including mental health
services.44

Bariatric surgery is an effective treatment option in T2DM pa-
tients with obesity. In a recent study, after a median follow-up of
19 months post-surgery, 68 of 105 obese patients achieved dia-
betes remission. Study participants had a median BMI of 42.4
and a diagnosis of T2DM before the procedure. Patients taking
multiple glucose-lowering medications or dependent on insulin
or SGLT2 inhibitors were less likely to undergo complete remis-
sion. A longer duration of T2DM pre-operatively was a negative
predictor of remission.45

PAUSE AND PONDER: Which classes of diabetes medi-
cations are best for patients with ASCVD?

Cardiovascular Disease
All diabetic patients require yearly assessment of HF and ASCVD
(coronary artery disease, cerebrovascular disease, or peripheral

Table 1. Landmark Trials for SGLT-2 Inhibitors Evaluating T2DM with Cardiovascular Disease47-50

Trial Drug Outcome

EMPA-REG OUTCOME Empagliflozin 10-25 mg daily Reduction in major adverse cardiovascular events; Reduction in
hospitalization for heart failure

CANVAS Canagliflozin 300 mg daily goal Reduction in major adverse cardiovascular events; Reduced
hospitalization for heart failure and cardiovascular death

DECLARE-TIMI 58 Dapagliflozin 10 mg daily Reduction in heart failure-related death and hospitalization; Reduction
in renal events
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arterial disease). Hypertension, dyslipidemia, and diabetes are
risk factors for ASCVD. Controlling cardiovascular risk factors can
prevent or slow ASCVD in people with diabetes.46

Prescribers should consider the presence of coronary artery dis-
ease in patients exhibiting atypical cardiac symptoms, signs of
vascular disease, or electrocardiogram abnormalities. Atypical
cardiac symptoms include unexplained dyspnea or chest discom-
fort. Carotid artery stenosis, transient ischemic attack, stroke,
and peripheral arterial disease are indicators of ASCVD.46

In T2DM patients with established ASCVD or kidney disease, cur-
rent ADA Standards of Medical Care suggest an SGLT-2 inhibitor
or GLP-1 receptor agonist with demonstrated cardiovascular dis-
ease benefit (see Table 1 on the previous page and Table 2 be-
low). A quick review of FDA indications and landmark trials
ensures the correct medication and dose have been chosen as
newer agents continue to emerge with indications that may en-
compass weight loss and treatment of T2DM. To reduce the risk
of adverse cardiovascular and kidney events, patients with T2DM
and established ASCVD may benefit from combined therapy with
an SGLT-2 inhibitor and a GLP-1 receptor agonist with demon-
strated cardiovascular benefit.46

 The SGLT-2 inhibitors’ primary mechanism of action is reduction
of renal tubular glucose reabsorption at the proximal tubule re-
sulting in glucosuria.51 The SGLT-2 inhibitors’ glucose-lowering
efficacy decreases with increasing renal impairment.52 Most pa-
tients tolerate these medications well, with mild adverse effects.
The proposed cardiovascular benefits include improved, blood
pressure reduction, inflammation reduction, diuresis, inhibition
of nervous system, and prevention of cardiac remodeling (physi-
cal changes to heart).47 Their adverse effects include genitouri-
nary infections, intravascular volume depletion, increased risk of
diabetic ketoacidosis, and potentially an increased risk of lower
limb amputations.52 Prescribers need to hold SGLT-2 inhibitors
during acute illness (hospitalization), when fluid intake is inade-
quate, or if acute kidney injury occurs.47

Pancreatic hormones and incretin hormones regulate glycemic
homeostasis. GLP-1 is an incretin hormone that increases pan-
creatic insulin release and decreases glucagon release.41 The

GLP-1 receptors are located in the renal proximal convoluted tu-
bular cells and preglomerular vascular smooth muscle cells in the
kidneys.53 The GLP-1 receptor agonists lower HbA1c, weight, and
blood pressure.54

GLP-1 receptor agonists promote natriuresis (increased sodium
in the urine), lowering blood pressure.55 GLP-1 receptor agonists
also reduce reactive oxygen production, thereby reducing plate-
let activation, macrophages, and monocytes in the vascular wall.
Stabilization of the endothelial cells occurs with less plaque hem-
orrhage and rupture.56 Overall, GLP-1 enhancement results in a
slower progression of atherosclerosis.57

In T2DM patients with a history of ASCVD, aspirin 75 mg to 162
mg daily is a secondary prevention strategy. In patients with doc-
umented aspirin allergies, clopidogrel 75 mg daily is an alterna-
tive. Patients with stable coronary and or peripheral artery
disease and a low bleeding risk should take dual antiplatelet
therapy for at least one year following acute coronary syndrome.
Aspirin and low dose rivaroxaban can prevent major adverse
limb and cardiovascular events.61

Hypertension
Hypertension exacerbates cardiovascular disease, which is the
major cause of morbidity and mortality in diabetes.62 In 2023,
the ADA updated the hypertension criteria. According to the
2023 Standards of Care in Diabetes recommendations, patients
are hypertensive if they exhibit a sustained blood pressure of
130/80 mm Hg or more, or a single level of 180/110 or more. The
target goal is 130/80 mm Hg or less. Blood pressure targets be-
low 120/80 mmHg are associated with hypotensive adverse
events (such as falls). Patients with diabetes who are hyperten-
sive should monitor their blood pressure at home. Patients with
blood pressures exceeding 120/80 should implement lifestyle in-
terventions including diet changes and weight loss, reduced sodi-
um and increased potassium intake, moderation of alcohol, and
increased physical activity.61 Treatment of hypertension reduces
cardiovascular events and microvascular complications.63,64

In patients with persistently elevated blood pressure, pharmaco-
logic therapy in addition to lifestyle modifications improves out-
comes. First-line pharmacologic therapy includes use of an

Table 2. Landmark Trials for GLP-1 Agonists: Evaluating T2DM with Cardiovascular Disease57-60

Trial Drug Outcome

REWIND Dulaglutide 1.5 mg once a week Reductions in major adverse cardiovascular events

SUSTAIN-6 Semaglutide 0.5 or 1 mg once a week Relative risk reduction in major adverse cardiovascular
events

LEADER Liraglutide 1.8 mg (or max dose tolerated) daily Relative risk reduction in major adverse cardiac events
and cardiovascular death
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angiotensin-converting enzyme inhibitor (ACEi), or an angio-
tensin receptor blocker (ARB). Clinical trials assessing these drugs
demonstrate a reduction of cardiovascular events in T2DM pa-
tients with coronary artery disease. Prescribers should maximize
doses for patients with a urine-to-creatinine ratio greater than
30 mg/g creatinine, as this is a sign of kidney damage. If the pa-
tient does not tolerate one drug class, the prescriber may switch
to the other; however, the prescriber should not use them to-
gether. Annual monitoring of glomerular filtration rate (GFR) and
serum potassium are needed.61

Prescribers should start their patients on two medications if they
have a confirmed office blood pressure of 160/100 mm Hg or
more.61 Common therapies include thiazide-like diuretics and di-
hydropyridine calcium channel blocker.65 Patients on triple anti-
hypertensive therapy including a diuretic with unmet blood
pressure goals may require a mineralocorticoid receptor antago-
nist, such as spironolactone.66 Adding a mineralocorticoid recep-
tor antagonist may increase the risk of hyperkalemia. Regular
monitoring of serum creatinine and potassium is prudent.46

In the absence of albuminuria, ACEi and ARBs may not provide
superior cardio-protection over thiazide-like diuretics or dihydro-
pyridine calcium channel blockers.67 Patients who have had a pri-
or myocardial infarction, active angina, or HF with reduced
ejection fraction (HFrEF) should be treated with a beta blocker.
However, beta blockers do not reduce mortality when used as
antihypertensives in the absence of these conditions.54,68

Hyperlipidemia
Reduction of lipids and cholesterol is important because hyper-
lipidemia is a risk factor and common comorbidity for T2DM.
Lifestyle modification focusing on weight loss is the first step of
lipid management. Trained nutritionists can educate patients to
eat a diet low in saturated fat and trans-fat. The goal is a diet
that increases dietary n-3 fatty acids, viscous fiber, and plant
stanols/sterols. Physical activity also helps improve lipid profiles.
The importance of lifestyle therapy and glycemic optimization for
triglycerides of 150 mg/dL or greater and/or HDL equal to or less

than 40 mg/dL for men and 50 mg/dL for women cannot be un-
derstated. Lipid profiles at the time of diabetes diagnosis, at initi-
ation of statin therapy or dose change, and annually thereafter
are useful to monitor disease progression.61

Statin therapy has documented beneficial outcomes in patients
with ASCVD.69,70 The intensity of dosing is outlined below (see
Table 3 above) 61:

● Patients with diabetes aged 40 to 75 without ASCVD
should begin moderate-intensity statin therapy in addi-
tion to lifestyle therapy.

● Patients with diabetes aged 40 to 75 years and multiple
ASCVD risk factors should take high intensity statin ther-
apy to reduce LDL cholesterol by at least 50% of base-
line for an LDL target of less than 70 mg/dL.

● Patients with diabetes and ASCVD should take high-in-
tensity statin therapy. Prescribers may add ezetimibe or
a proprotein convertase subtilisin/kexin type 9 (PCSK9)
inhibitor, such as alirocumab or evolocumab, to achieve
a goal of LDL below 55 mg/dL and an LDL reduction of
50% or more.

Heart Failure
HF is a major cause of morbidity and mortality from cardiovascu-
lar disease. Recent studies indicate that people with diabetes
have twice the risk of hospitalization due to HF compared to
those without, after adjusting for age and sex.71,72 Patients with
established T2DM have a 33% greater risk of hospitalization for
HF.71

HF is staged as A to D. Stage A HF indicates risk for developing
HF. All patients with established diabetes are in the stage A cate-
gory and at heightened risk for progression to later stages of HF.
Stage B HF is asymptomatic with structural heart disease, abnor-
mal cardiac function, or elevated cardiac biomarkers. Prescribers
should monitor biomarkers, natriuretic peptide (BNP), or high
sensitivity cardiac troponin yearly to detect subclinical HF in indi-
viduals with diabetes. Monitoring helps identify those in stage A
or B HF who are at the highest risk of progressing to symptomat-

Table 3. Once daily: High-intensity and Moderate-intensity Statin Therapy61

Moderate-intensity statin therapy High-intensity statin therapy

Atorvastatin 10–20 mg Atorvastatin 40–80 mg

Rosuvastatin 5–10 mg Rosuvastatin 20–40 mg

Simvastatin 20–40 mg

Pravastatin 40–80 mg

Lovastatin 40 mg

Fluvastatin (extended release) 80 mg

Pitavastatin 1–4 mg
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ic HF. Useful cutoff values for these indicators are a BNP of 50
pg/mL and a NT-proBNP of 125 pg/mL.73

Individuals considered to be at stages C and D have had or are
experiencing symptomatic HF. Common symptoms are exertional
dyspnea (shortness of breath), fatigue and edema that reflect
fluid retention, congestion, and low cardiac output. Laboratory
evaluations for patients with HF include natriuretic peptide, com-
plete blood count, urinalysis, serum electrolytes, blood urea ni-
trogen, serum creatinine, glucose, fasting lipid profile, liver
function, and thyroid stimulating hormone. Additionally, pre-
scribers should order a chest x-ray and 12 lead
electrocardiogram.73

In stage A or B HF patients with diabetes and hypertension, med-
ical therapy includes an ACEi or ARB. Clinical trials have found
that treatment with a thiazide-type diuretic or an ACEi is more
effective than treatment with a calcium channel blocker in pre-
venting progression to symptomatic HF. Patients with diabetes
and diabetic kidney disease (DKD) without symptomatic HF may
benefit from finerenone, a nonsteroidal mineralocorticoid recep-
tor antagonist.73

Standards of Care recommendations for those with HFrEF and
diabetes include an angiotensin receptor/neprilysin inhibitor (AR-
NI) or ACEi or ARB, beta blockers, mineralocorticoid receptor an-
tagonist, and SGLT-2 inhibitor. In individuals with diabetes and
HFrEF, including an ARNI (sacubitril/valsartan) instead of ACEi or
ARBs is prudent. It is reasonable to consider treatment with
spironolactone among individuals with heart failure with pre-
served ejection fraction (HFpEF) as well. Clinical trials have
shown that treatment with an SGLT-2 inhibitor reduces HF
hospitalizations.72 Individuals with high cardiovascular risk, in-
cluding those with stage B HF and those with symptomatic HF,
should take an SGLT-2 inhibitor. Prescribers may consider statins
based on age and background risk factors. Treatment for patients
requiring additional glycemic control may include a GLP-1 ago-
nist, metformin, or both, or insulin. Current Standards of Care do
not recommend the use of dipeptidyl peptidase-4 (DPP) inhibi-
tors or thiazolidinediones in T2DM patients with stage B, C or D
HF.73

In addition to drug therapy, participation in cardiac rehabilitation
is associated with improved patient outcomes. Cardiac rehabili-

tation involves exercise training, education, and emotional sup-
port. Key counseling points for patient with diabetes and HF are
to minimize alcohol intake and avoid smoking. Weight loss im-
proves cardiometabolic risk factors. Metabolic surgery can im-
prove risk factors for HF in obese patients.73

Chronic Kidney Disease
Diabetes is the leading cause of kidney disease in the developed
world.74 The presence of CKD markedly increases cardiovascular
risk and health care costs.75 Practitioners diagnose CKD primarily
by sustained elevation of urinary albumin excretion and low esti-
mated glomerular filtration rate (eGFR).76

Recommendations include yearly assessment of eGFR and uri-
nary albumin in all T2DM patients. In patients with established
DKD, monitoring up to four times yearly may be necessary.76

Consistent eGFR values less than 60 mL/min, in conjunction with
a urinary albumin value over 30 mg/g creatinine defines an ab-
normal eGFR.77 The definition of stage 1 and 2 CKD is high albu-
minuria with eGFR 60 mL/min or above. CKD stages 3-5 have
progressively lower eGFR ranges.78 At any eGFR, the degree of
albuminuria is associated with risk of cardiovascular disease, CVD
progression, and mortality.75

Current ADA Standards of Care emphasize optimization of blood
pressure and blood glucose to reduce the risk of and slow CKD
progression.76 ACEi or ARBs are the preferred first-line agents for
blood pressure treatment in T2DM patients with hypertension
and decreased eGFR.79,80 The healthcare team needs to continue
renin-angiotensin system blockade for increases in serum creati-
nine of 30% or less in the absence of volume depletion. In addi-
tion, it needs to monitor serum potassium levels when patients
take ACE inhibitors, ARBs, or diuretics.76

Recent trials show SGLT-2 inhibitor therapy reduces CKD progres-
sion and cardiovascular events in patients with CKD, T2DM, and
an eGFR of 20 mL/min/1.73m2 or greater.76 SGLT-2 inhibitors re-
duce renal tubular glucose reabsorption, weight, systemic blood
pressure, intraglomerular pressure, albuminuria, and slow GFR
loss through mechanisms that are independent of glycemia.81 To
minimize cardiovascular events, addition of a GLP-1 agonist may
help, or a nonsteroidal mineralocorticoid receptor antagonist
(nsMRA) if eGFR is 20 mL/min/1.73m2. For patients with urinary
albumin of 300 mg/g or greater, reduction of at least 30% slows

Table 4. Landmark Trials for SGLT-2 inhibitors in renal disease47,83,84,86

Trial Drug Outcome

CREDENCE Canagliflozin 100 mg daily Cardiovascular and renal protection

DAPA-CKD Dapagliflozin 10 mg daily Reduction of eGFR decline; Reduction of ESRD; Reduction of renal mortality

EMPA-KIDNEY Empagliflozin 10 mg daily Reduced progression of kidney disease; Reduced cardiovascular death
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CKD progression.76 Suggested daily protein intake in CKD stage 3
(non-dialysis) patients is 0.8 g/kg body weight per day. Higher
levels of protein have been associated with increased albuminu-
ria and more rapid kidney function loss.82 If the eGFR falls below
30, a nephrologist referral is needed.76

Tables 4 (on the previous page) and 5 (above) list recent trials
that support current ADA Standards of Care regarding treatment
of diabetes in the presence of CKD.76 In the CREDENCE trial, cana-
gliflozin therapy reduced the development of ESRD by 32% in pa-
tients with CKD.83 The DAPA-CKD trial studied dapagliflozin in
CKD. Two thirds of the patients had a diabetes comorbidity.
There was significant benefit for a decline in eGFR, ESRD or death
from cardiovascular or renal causes.84 The FIDELIO-DKD trial
studied the nonsteroidal mineralocorticoid receptor antagonist,
finerenone. The trial identified a significant reduction in DKD pro-
gression and cardiovascular events in people with advanced kid-
ney disease. Participants took finerenone 10 to 20 mg daily.
Evaluation after a mean of 3.4 years demonstrated a 23% reduc-
tion in the composite kidney outcome consisting of sustained de-
crease in eGFR of at least 57%.85

CONCLUSION
T2DM is indeed a growing epidemic fueled by an unhealthy diet
and a sedentary lifestyle.1 A prescription is only a partial answer
to a multifactorial problem. This is why the ADA Standards of
Care for diabetes incorporate a multidisciplinary approach focus-
ing on individuals, their current disease states, and preventive
measures for disease progression. Recommendations emphasize
the importance of self-management, education, and support.
Nutritional therapy, physical activity, and psychological support
are key elements. Effective weight management is a powerful
tool for managing or even reversing T2DM. Current therapy rec-
ommendations also incorporate the use of cardiovascular protec-
tive medications with demonstrated efficacy for ASCVD.8

Due to the high prevalence of comorbid conditions associated
with T2DM, it is fortunate that the SGLT-2 inhibitors and GLP-1
receptor agonists are a resource for patients with T2DM comor-
bidities. These agents improve cardiovascular function and are
compatible with guideline-based preventive recommendations
for blood pressure, lipids, glycemia, and antiplatelet therapy.51,89

Diabetes treatment has entered a new era of understanding. The
overwhelming data favors addressing the whole patient including
lifestyle, education, weight loss options, and cardiovascular relat-
ed comorbidities. The new ADA Standards of Medical Care pro-
vide clinicians with the knowledge and tools to treat the growing
diabetic epidemic.

Figure 1 (next page) summarizes action points to remember.

Table 5. Landmark Trials for GLP-1 Receptor Agonists in T2DM and Renal Disease57,58,87,88

Trial Drug Outcome

AWARD-7 Dulaglutide 0.75 -1.5 mg once a week Slower decline in eGFR. No change in urine albumin-
creatine ratio

LEADER Liraglutide 1.8 mg (or max dose tolerated) daily Reduced the development and progression of diabetic
kidney disease

REWIND (analysis) Dulaglutide 1.5 mg once a week Relative risk reduction in composite renal outcome
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Best
❶Be COMMUNITY CHAMPIONS and whenever possible, at-
tend community events and state hearings about diabetes care
and accessibility to medication and supplies
❷Encourage discussion with patients about exercise, nutri-
tional requirements, and adherence
❸Talk about potential and actual comorbidities, and involve
caregivers if the patient could benefit from increased assis-
tance or supervision

Better
❶ Post information about T2DM on bulletin boards in patient
waiting areas using patient-friendly language
❷ Ask patients about adverse events related to any therapy
for diabetes to determine is adverse events are contributing to
nonadherence
❸ Remind patients to read labels carefully and monitor for
hyperglycemia and hypoglycemia routinely

Good
❶Be familiar with possible cardiometabolic,
vascular, and mental health concerns in people
with T2DM
❷Identify your patients who have T2DM and
aks about risk factors
❸ Understand that many people who have
T2DM need ongoing support and counseling to
reach their goals

Figure 1. Addressing Common Comorbidites in Type 2 Diabetes

© Can Stock Photo / ymgerman
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