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Objective: This consensus statement provides evidence-based visual guidance in graphic algorithms
and a summary of evidence and considerations to assist health care professionals with the diagnosis
and management of adults with prediabetes and diabetes mellitus in shared decision making to
improve care.

Methods: The American Association of Clinical Endocrinology (AACE) selected a task force of
medical experts to update the 2023 AACE Comprehensive Type 2 Diabetes Management Algorithm
and align this algorithm update with related AACE clinical guidance.

Results: This algorithm for management of adults with type 2 diabetes (T2D) includes 11 sections:
(1) Principles for the Management of Adults With T2D; (2) Prediabetes Algorithm (3) Diabetes
Classification Algorithm (new); (4) Atherosclerotic Cardiovascular Disease Risk Reduction Algo-
rithm: Dyslipidemia; (5) Atherosclerotic Cardiovascular Disease Risk Reduction Algorithm:
Hypertension; (6) Comorbidities- and Complications-Centric Glycemic Control Algorithm;
(7) Glucose-Centric Glycemic Control Algorithm; (8) Initiating and Titrating Insulin Algorithm;
(9) Profiles of Pharmacotherapy for T2D; (10) Profiles of Pharmacotherapy for Obesity; and
(11) Vaccine Recommendations for Adults With T2D.

Conclusions: This 2026 update emphasizes lifestyle modification and treatment of overweight/
obesity as key pillars in the management of prediabetes and T2D. It also provides guidance on the
management of atherosclerotic risk factors of dyslipidemia and hypertension. A new algorithm was
added to ensure that other causes and classes of diabetes are considered beyond T2D. There con-
tinues to be an emphasis on a complications- and comorbidities-centric approach, beyond glucose
levels, to frame decisions regarding first-line and subsequent pharmacological choices for treating

adults with T2D.

© 2026 Published by Elsevier Inc. on behalf of the AACE.

Introduction

The first iteration of the American Association of Clinical
Endocrinology (AACE) algorithm for glycemic control was pub-
lished in 2009 and expanded on the visual guidance provided by
the American College of Endocrinology/AACE Diabetes Road Maps
to help clinicians navigate the expanding classes of approved
antihyperglycemic agents."? The next update of the type 2 dia-
betes (T2D) management algorithm was published in 2013 and
incorporated new sections on the management of individuals with
overweight/obesity, dyslipidemia, and hypertension (HTN).
Additional updates of the AACE T2D algorithm have been incor-
porated through 2023%° based on scientific evidence and current
clinical practice; the task force is grateful for the contributions and
framework provided by previous authors (see Acknowledgments).
The 2023 update of the T2D management algorithm® incorporated
new approaches, including a comorbidities- and complications-
centric approach to T2D pharmacotherapy, that aligned with the
AACE Clinical Practice Guideline: Developing a Diabetes Mellitus
Comprehensive Care Plan — 2022 Update.'® This 2026 algorithm
provides updated visual guidance for shared decision making in
the management of adults with T2D, including a new algorithm for
diabetes mellitus (DM) classification. To help implement the visual
guidance, this accompanying consensus statement provides
updated summaries of clinical considerations by incorporating the
newest AACE guidance on obesity/adiposity-based chronic disease
(ABCD)'" and dyslipidemia'®'® and the latest key clinical trial ev-
idence (including SURMOUNT-2,"* SURMOUNT-0SA,"> SELECT,
STEP-HFpEF DM,'® SUMMIT,"” FLOW,'® SOUL,'® ESSENCE*’ and
SYNERGY-NASH,?! among others) that have resulted in expanded
regulatory indications for glucose-lowering medications including
for cardiorenal risk reduction, metabolic dysfunction—associated
steatohepatitis (MASH), and obstructive sleep apnea (OSA).

AACE appointed a multidisciplinary task force to determine
specific updates for each section of the algorithm. A proportion of
2023 T2D task force members were appointed to the 2026 task
force for continuity and to ensure consistency in guidance that
aligns with AACE positions. A methodology fellow and clinical
guidance staff conducted searches to identify relevant peer-

reviewed literature published since the development of the 2023
T2D algorithm,’ prioritizing meta-analyses and systematic re-
views, clinical practice guidelines, randomized controlled trials
(RCTs), and observational studies of sufficient quality. Subgroups
selected evidence to support specific algorithm subsections. The
process for updating the algorithm involved multiple task force
meetings between August 2024 and July 2025. The subgroups
brought proposed changes to the complete task force for discus-
sion and consensus.

This 2026 algorithm continues to emphasize lifestyle modifi-
cation and treatment of overweight/obesity as key pillars in the
management of prediabetes and T2D. There is a new addition, the
DM classification algorithm, which is intended to remind clini-
cians to consider other causes of DM beyond T2D that can inform
further investigation of secondary causes, natural history, and
management strategies. The importance of appropriate treatment
of atherosclerotic risk factors of dyslipidemia and HTN is high-
lighted. Given the publication of several new studies since 2023
regarding the benefit of antihyperglycemic medications on com-
plications, the algorithm continues to stress a comorbidities- and
complications-centric approach beyond glucose levels to frame
decisions with updates regarding first-line and subsequent phar-
macologic choices for the treatment of adults with T2D, as rec-
ommended in the 2022 AACE guideline update,'® the 2023 AACE
T2D algorithm,” and recommendations from other organiza-
tions.?>?*> However, the authors acknowledge that health care
disparities and lack of access to newer medications and cost
remain significant barriers for the optimal treatment of some in-
dividuals with T2D.

The algorithm is divided into sections that outline the princi-
ples for the management of adults with T2D (Algorithm Fig. 1),
management of prediabetes and prevention of progression to T2D
(Algorithm Fig. 2), diagnosis and classification of DM (new) (Al-
gorithm Fig. 3), treatment of cardiovascular (CV) risk factors,
dyslipidemia (Algorithm Fig. 4) and HTN (Algorithm Fig. 5),
comorbidities- and complication-centric (Algorithm Fig. 6) and
glucose-centric (Algorithm Fig. 7) approaches for glycemic control
with pharmacotherapy, and insulin initiation and titration
(Algorithm Fig. 8). Also included are updated tables that
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PRINCIPLES OF THE AACE ALGORITHM FOR

MANAGEMENT OF ADULTS WITH TYPE 2 DIABETES

CHF, CKD, MASLD, OSA).

Choice of therapy considers ease of use and access.

Avoid hypoglycemia.

Lifestyle modification is the foundation for all therapy.

Individualize glycemic targets (A1C, GMI, TIR, FBG, PPG).

Use a comprehensive approach for weight loss to achieve clinical goals.

Choice of pharmacologic therapy is guided by glycemic targets and comorbidities (overweight/obesity, ASCVD,

Optimal A1C (or GMI) is <6.5% (48 mmol/mol) or as close to normal as is safe and achievable.

Avoid therapeutic inertia and get to goal as soon as possible (adjust <3 months).

CGM is highly recommended to reach glycemic goals in adults with diabetes.

Comorbidities and complications must be managed for comprehensive care.

Abbreviations: A1C, hemoglobin Alc; ASCVD, atherosclerotic cardiovascular disease; CGM, continuous glucose monitoring; CHF, congestive heart failure; CKD, chronic kidney
disease; FBG, fasting blood glucose; GMI, glucose management indicator; MASLD, metabolic dysfunction-associated steatotic liver disease; OSA, obstructive sleep apnea; PPG,

postprandial glucose; TIR, time in range

Algorithm Fig. 1. Principles of the AACE algorithm for management of adults with type 2 diabetes.

summarize the benefits and risks of medications for T2D
(Algorithm Fig. 9) and obesity (Algorithm Fig. 10). Updated im-
munization guidance is provided that summarizes vaccine rec-
ommendations from the Advisory Committee on Immunization
Practices of the U.S. Centers for Disease Control and Prevention
(CDC) as they currently stand at the time of publication (Algorithm
Fig. 11).

Algorithm 1. Principles of the AACE Algorithm for
Management of Adults with T2D

Following are the principles of this algorithm developed by
consensus for the management of adults with T2D (Algorithm
Fig. 1).

Lifestyle Modification is the Foundation of All Therapy

Lifestyle modification includes increased physical activity,
healthy dietary changes, smoking and tobacco cessation, and
reduced alcohol intake. Assessment of sleep hygiene and man-
agement of sleep disorders, including sleep apnea, sleep disrup-
tion, and insomnia, also are essential to optimize health. Mood
disorders, DM distress, and internalized weight bias need to be
addressed for optimal results.>*%°

Use a Comprehensive Approach for Weight Loss to Achieve Clinical
Goals

Excess weight results in insulin resistance and increases the risk
of developing prediabetes and T2D. Lifestyle and pharmacologic

intervention to achieve weight loss is a key pillar of the compre-
hensive treatment of adults with prediabetes to decrease progres-
sion to T2D. Excess weight also leads to multiple complications
beyond dysglycemia that comprise ABCD'?%27 including dyslipi-
demia, elevated blood pressure (BP), atherosclerotic cardiovascular
disease (ASCVD), metabolic dysfunction—associated steatotic liver
disease (MASLD), OSA, and osteoarthritis. Weight loss may mitigate
many of the cardiometabolic and biomechanical components of
ABCD, albeit with varied thresholds ranging from >5% to >15%
reduction in body weight.?

Choice of Antihyperglycemic Therapy is Guided by Glycemic Targets
and Comorbidities (Overweight/Obesity, Congestive Heart Failure,
Chronic Kidney Disease, ASCVD, MASLD, and OSA)

The armamentarium of antihyperglycemic agents has
expanded over the past 2 decades beyond insulin secreta-
gogues (sulfonylureas [SUs]/glinides [GLNs]), thiazolidine-
diones (TZDs), and metformin. Large prospective clinical trials
have confirmed the varied glycemic efficacy of newer medical
therapies including dipeptidyl peptidase 4 inhibitors (DPP-4is),
sodium-glucose transporter 2 inhibitors (SGLT2is), glucagon-
like peptide-1 receptor agonists (GLP-1 RAs), and glucose-
dependent insulinotropic polypeptide/GLP-1 dual receptor
agonists (GIP/GLP-1 RAs). Although glycemic control has an
essential role in the prevention and decreased progression of
T2D complications, there is accumulating evidence of the
positive impact of individual T2D pharmacotherapies on
comorbidities and complications beyond glycemic control,
including for congestive heart failure (CHF), chronic kidney
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PREDIABETES ALGORITHM
A1C (5.7%-6.4% [39-47 mmol/mol]) | IFG (100-125 mg/dL [5.6-6.9 mmol/L]) |
IGT (140-199 mg/dL [7.8-11 mmol/L]) | MetS®

GOALS
Prevent T2D | Prevent Progression of MASLD to Cirrhosis | Improve ASCVD Risk Factors
Promote Weight Loss | Improve Functionality & Quality of Life

LIFESTYLE INTERVENTION
Nutrition | Physical Activity | Sleep Hygiene | Healthy Habits | Smoking Cessation

OVERWEIGHT/OBESITY" NO OVERWEIGHT/OBESITY

Consider Ab testing for stage 2 'l"IDe and
screening for other types of diabetes

Consider oral medication shown

. c
Weight-Loss Target >7% to 10% to delay progression to T2D

COMORBIDITIES PRESENT s Goto ALGORITHM 3:
Vs NO METFORMIN | Pioglitazone | Acarbose
ascvp®
GIP/GLP-1RA Go to
“ or GLP-1RA ALGORITHM 6:
Phentermine/ Persistent evat COMORBIDITIES- AND
Dysglycemia Diabetes COMPLICATIONS-CENTRIC

. . . Topiramate ER
Semaglutide Tirzepatide

&
ALGORITHM 7: GLUCOSE-CENTRIC

Consider Bariatric Surger

aNCEP ATP Il Criteria. PLower BMI cut-off values for overweight and obesity may be applicable to individuals of Asian descent. €Indications for obesity medications are obesity or overweight

BMI 227 kg/mzwith ABCD complication(s) including prediabetes. Choose approved obesity medications that can achieve >7% to 10% weight loss, shown to reduce progression to T2D: injectable
semaglutide, tirzepatide, phentermine/topiramate ER. Also consider other second-line approved obesity medications (phentermine [short term], orlistat, naltrexone-ER/bupropion-ER) if first-line
not available. See also ALGORITHM 10: PROFILES OF PHARMACOTHERAPY FOR OBESITY. dHistory of myocardial infarction, stroke, or symptomatic peripheral arterial disease. Approved for MASH with
moderate to advanced fibrosis. ®Also consider screening for stage 2 T1D in individuals with prediabetes and personal and/or family history of autoimmunity regardless of BMI. Consider approved therapy

available to delay progression to stage 3 T1D if positive. findications for bariatric surgery are BMI 240 kg/mZ or >35 kg/m?

with ABCD complication(s).

Abbreviations: A1C, hemoglobin Alc; Ab, antibody; ABCD, adiposity-based chronic disease; ATP, Adult Treatment Panel; BMI, body mass index; ASCVD, atherosclerotic cardiovascular disease;
ER, extended release; GIP, glucose-dependent insulinotropic polypeptide; GLP-1RA, glucagon-like peptide-1receptor agonist; IFG, impaired fasting glucose; IGT, impaired glucose tolerance;
MASH, metabolic dysfunction-associated steatohepatitis; MASLD, metabolic dysfunction-associated steatotic liver disease; MetS, metabolic syndrome; NCEP, National Cholesterol
Education Program; OSA, obstructive sleep apnea; T1D, type 1diabetes; T2D, type 2 diabetes

Algorithm Fig. 2. Prediabetes algorithm.

disease (CKD), ASCVD, MASLD, and OSA, depending on the
medical therapy. Rather than use a uniform pharmacologic
approach, clinicians should prioritize the coexistence of these
frequently associated conditions to personalize the selection of
T2D medications, using those that have evidence for improved
outcomes for the accompanying comorbidities. The updated
Comorbidities- and Complications-Centric Glycemic Control
Algorithm (Algorithm Fig. 6) provides recommendations for
pharmacotherapies that can be considered as first-line for
adults with T2D that have CHF, CKD, risk for or preexisting
ASCVD, history of stroke/transient ischemic attack (TIA), and
MASLD. The Profiles of Pharmacotherapy for T2D table
(Algorithm Fig. 9) also summarizes key aspects of the benefits
and risks of available treatments from this perspective.

Choice of Therapy Considers Ease of Use and Access

Ideally, decision making regarding the prescription of anti-
hyperglycemic agents, insulin analogs, and obesity treatments
should be based on what is most likely to benefit individuals
with T2D, balanced with the risks and potential side effects.
However, barriers to access including availability, cost, insur-
ance coverage, and formularies need to be considered, and this
is acknowledged in the Glucose-Centric Glycemic Control Al-
gorithm (Algorithm Fig. 7) and the Profiles of Pharmacotherapy

for T2D (Algorithm Fig. 9) and Obesity (Algorithm Fig. 10). The
impact of polypharmacy and increased medication burden, with
use of multiple glucose-lowering agents and therapies for
comorbidities, needs to be considered for each individual.

Individualize Glycemic Targets (Hemoglobin Alc, Glucose
Management Indicator, Time in Range, Fasting Blood Glucose, and
Postprandial Glucose)

Hemoglobin Alc (A1C) is a convenient and universally under-
stood measure of glycemic control in the clinical setting. A1C
should be measured every 3 months when not at goal and a
minimum of twice per year in adults at goal. However, A1C also
has limitations. It can be misleading (ie, falsely high or low) in
some populations, including people with altered red blood cell
lifespan, hemoglobinopathies, CKD, and some racial back-
grounds.”>! Alternative methods of assessing glucose control
may be helpful in these specific clinical scenarios. A1C also cannot
provide information on short-term glucose variability (GV) and
excursions that have been associated with a greater risk of T2D
complications.>?° With the wider application of continuous
glucose monitoring (CGM), additional glucose parameters have
been shown to correlate with T2D outcomes. Increased time in
range (TIR) has been shown to correlate with decreased micro-
vascular complications.?? It is recommended that TIR (glucose
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DIABETES CLASSIFICATION ALGORITHM

DIABETES DIAGNOSIS: A1C 2 6.5% (48 mmol/mol) | FPG 2126 mg/dL (7 mmol/L)
2h 75g OGTT 2200 mg/dL (11.1 mmol/L) | Random Glucose 2200mg/dL (11.1 mmol/L) + Symptoms

CONFIRM T2D PHENOTYPE

- Overweight/obesity (adjusted to race/ethnicity)®
« Family history/SDOH consistent with T2D ®
« Personal history of GDM

SUSPECT OTHER TYPE OF DIABETES?®

FEATURES SUGGESTING T1D
pKA¢
Autoimmunity (thyroid, celiac, vitiligo)
Phenotype without IR +/- lean body habitus

Family history of TID
Checkpoint inhibitors ®

ENDOCRINOPATHY

Phenotypic
features of other
endocrinopathy:

PCP or Endocrinologist

AUTOIMMUNITY
T1D/LADA

Positive T1D Ab' (~10% Ab negative)
Low C-peptide®

Hypercortisolism
Growth hormone
excess

Endocrinopathy
workuph

« Signs of IR (acanthosis nigricans, skin tags)
« Elevated TG, low HDL-C

Goto
ALGORITHM6:
COMORBIDITIES- AND
COMPLICATIONS
-CENTRIC
&
ALGORITHM7:

YES - CONFIRMED T2D GLUCOSE-CENTRIC

FEATURES SUGGESTING OTHER TYPES OF DIABETES (NOT T1D OR T2D)

Phenotype without IR +/- lean body habitus and/or additional features as noted below

Recommend Referral to Endocrinologist

ANATOMIC MONOGENIC MEDICATION OTHER
PAI;II(s:IEl:Is\:IC DIABETES INDUCED Mitochondrial
Family history Glucocorticoid Maternally
Chronic p itis of diabetes x 3 Posttransplant inherited
Pancreatic cancer generations diab diab +deafness

Pancreatectomy Dx < 6 months of age

g A i Lipodystroph
Cystic fibrosis . Negative TID Abf ?:;g:‘;‘::&t ':.osZof fa': Y
Hemochromatosis Nermallar e on physical
Negative T1D Abf C-peptide&k exam + high
Low C-peptide® TG and IR

Genetic testing

aLower BMI cut-off values for overweight and obesity may be applicable to individuals of Asian descent. PA strong family history of obesity and diabetes in multiple family members and SDOH
increases the likelihood of T2D versus other types (eg, monogenic diabetes). °Despite appropriate therapy and adherence, glucose levels remain above target. dDKA should prompt evaluation for
T1D. DKA also can occur with a T2D phenotype (eg, ketosis-prone diabetes). ®Checkpoint inhibitor-associated autoimmune diabetes may be Ab positive (50%), with low C-peptide, often presenting
with DKA, and requires insulin therapy independent of Ab status and is irreversible. 'T1D Ab: glutamic acid decarboxylase Ab, IA-2 Ab, zinc transporter 8 Ab and insulin Ab (if insulin naive). Corticosteroids
or immunosuppression may mask Ab positivity. 8 Check concomitant glucose for C-peptide interpretation (glucose >72 mg/dL [>4 mmol/L]). C-peptide is suppressed with hypoglycemia and severe
hyperglycemia/DKA. May need to repeat C-peptide assessment for clarification of Dx. "Unexpected degree of insulin resistance especially with features of hypercortisolism or acromegaly.

kC-peptide declines in most monogenic diabetes (eg, HNF1a may require insulin later in course).

Abbreviations: A1C, hemoglobin Alc; Ab, antibody; BMI, body mass index; DKA, diabetic ketoacidosis; Dx, diagnosis; FPG, fasting plasma glucose; GDM, gestational diabetes; HDL-C, high-density
lipoprotein cholesterol; HNF1a , hepatocyte nuclear factor-1-alpha; IR, insulin resistance; LADA, latent autoimmune diabetes in adults; OGTT, oral glucose tolerance test; PCP, primary care
physician; SDOH, social determinants of health; T1D, type 1diabetes; T2D, type 2 diabetes; TG, triglycerides

Algorithm Fig. 3. Diabetes classification algorithm.

range 70—180 mg/dL or 3.9—10 mmol/L) be >70%, combined
with minimal time below range (TBR) (<4% for <70 mg/dL
[<3.9 mmol/L] and <1% for <54 mg/dL [<3 mmol/L]) with <25%
time above range for >180 mg/dL (>10 mmol/L) and <5% for >250
mg/dL (>13 mmol/L).>>*%*4> CGM generates the glucose manage-
ment indicator (GMI), or “estimated A1C,” which can be of some
value as a surrogate for A1C, particularly when A1C is expected to
be inaccurate (eg, anemia, hemoglobinopathies) or when there is
discordance with A1C and data from glycemic monitoring, as with
CKD.*>** CGM reports also include GV (calculated from % coeffi-
cient of variation = standard deviation of glucose/mean glucose x
100). Although the ideal threshold for GV is debated, a percent
coefficient of variation of <33% is recommended for individuals
who are taking insulin as lower values are associated with a
reduced risk of hypoglycemia. When available, these alternative
glucose parameters can be incorporated for monitoring and
adjustment of therapy.

Optimal A1C (or GMI) is <6.5% (48 mmol/mol) or as close to normal
as is safe and achievable

For most adults, an A1C of <6.5% (48 mmol/mol) should be
targeted.'” Achieving this A1C goal may require targeting fasting
plasma glucose (FPG) to <110 mg/dL (<6.1 mmol/L) and 2-hour
postprandial glucose (PPG) to <140 mg/dL (<7.8 mmol/L)."° The

impact of tight glycemic control for the prevention and/or
decreased progression of microvascular and microangiopathic
complications of T2D is well established.*>*’ Although there are
epidemiologic data supporting an association of A1C and CVD
and all-cause mortality on a continuum,*® early clinical trial data
did not provide evidence for mitigation of negative macro-
vascular disease outcomes with intensive glucose lowering.
However, the increased rate of hypoglycemic events with
attempted intensive glycemic control may have confounded the
trials.*” Pharmacologic therapies that have a lower risk of hy-
poglycemia and have proven efficacy in cardiovascular outcomes
trials (CVOTs), particularly GLP-1 receptor agonists (GLP-1RAs)
and SGLT2is, may allow for stricter glycemic control. However,
the key word is “safe” with consideration of person-specific
characteristics that would lead to the recommendation of a less
stringent A1C target (eg, 7%—8% or 53—64 mmol/mol), including
the following!046:47:50:51

Limited life expectancy

Elevated hypoglycemia risk and hypoglycemia unawareness

e Severe or multiple comorbid conditions (advanced CKD and
established CVD)

e Long T2D disease duration with impediments to attaining a
more stringent A1C goal

o Prohibitive cognitive and/or psychological status
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ASCVD RISK REDUCTION ALGORITHM: DYSLIPIDEMIA®
ASSESS LIPID PANEL (LDL- TG)

LIFESTYLE INTERVENTIONP
A Dietary Fiber | \ Saturated Fat | \ Simple Carbs/Added Sugars | N Physical Activity | Achieve Healthy Weight | Smoking Cessation

ASSESS RISK
Primary Prevention: T2D Confers Moderate-High Risk Depending on Age and ASCVD Risk Factors®
Major ASCVD Risk Factors: Age 240 years | HTN | CKD 23b | Family History of Premature ASCVD | Low HDL-C
High Non-HDL-C | Prediabetes | MetS | MASLD | Use 10-year Risk Calculator if Not Cleard

INITIATE S N THERAPY °

INTENSIFY THERAPY TO ACHIEVE LD GOA

Hypertriglyceridemia

TG >500
(>5.65 mmol/L)

Intensify Lifestyle and Glycemic Control | Address Secondary Causes

Add Icosopent Ethylk
T2D + ASCVD or 22 ASCVD RF
on Maximally Tolerated Statin

Not at Goal on Maximally
Tolerated Statin?

ADD EZETIMIBE

NOT AT GOAL? CONSIDER ADDITIONAL THERAPY "
Bempedoic Acid | PCSK9 Monoclonal Ab | Bile Acid Resins

TG 150 mg/dL to 499 mg/dL

Statin Intolerance? &
(1.7-5.6 mmol/L)

CHANGE THERAPY

Add Fibrate "
To Reduce Pancreatitis Risk

aSee also 2025 AACE Algorithm on Management of Adults with Dyslipidemia. PDiets shown to decrease ASCVD risk include Mediterranean, DASH, plant-based. ©T2D alone confers moderate to high risk.
High risk: Age 20 to 39 years with >2 RF or >40 years with >1 RF. Very High risk: Known ASCVD or >40 years with end organ damage. 9Risk calculators are intended for primary ASCVD prevention. 10-year risk
calculators include Framingham, AHA PREVENT, PAHO HEARTS (Latin American and Caribbean), SCORE2 (European), SCORE2-Diabetes, ACC PCE, QRISK. For secondary prevention, individuals with known
ASCVD (coronary, cerebral, and/or peripheral vascular disease) should be treated with high-intensity statin (atorvastatin 40-80 mg, rosuvastatin 20-40 mg). Consider dual therapy for individuals with acute
coronary syndrome. ®Majority of individuals with T2D will have indications for a high-intensity statin for primary prevention. fAchieve 50% reduction in LDL-C with goal <70 mg/dlL (<1.8 mmol/L) for T2D with
>1ASCVD RF. 8Statin intolerance: Consider drug interactions. Correct underlying contributors (VitD deficiency, hypothyroidism). Try alternative statin with lower incidence of myopathy (eg, hydrophilic:
rosuvastatin/pravastatin) or decrease dose and frequency. hChoose add-on agents with the best evidence for reducing ASCVD risk. Not all add-on agents decrease ASCVD risk despite LDL-C with goal
lowering. Inclisiran is FDA-approved for LDL-C reduction but is not currently recommended by AACE for ASCVD risk reduction due to insufficient CVD outcomes data at this time. Some therapies only
have regulatory approval in those with established ASCVD (alirocumab). KIPE for established ASCVD or T2D and >2 RF with TG >150 mg/dL (>1.7 mmol/L) on maximally tolerated statin with LDL-C at
goal. AACE recommends EPA alone rather than DHA + EPA formulations. MPrevention of pancreatitis is a treatment priority for TG >885 mg/dL (10 mmol/L). Olezarsen is approved to reduce TG for
familial chylomicronemia as an adjunct to a low-fat diet.

Abbreviations: Ab, antibody; ACC, American College of Cardiology; AHA, American Heart Association; ASCVD, atherosclerotic cardiovascular disease; CAC, coronary artery calcium; CKD,
chronic kidney disease; DASH, Dietary Approaches to Stop Hypertension; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; FDA, U.S. Food and Drug Administration; HDL-C, high-density
lipoprotein cholesterol; HTN, hypertension; IPE, icosopent ethyl; LDL-C, low-density lipoprotein cholesterol; MASLD, metabolic dysfunction-associated steatotic liver disease; MetS, metabolic syndrome;
PAHO, Pan American Health Organization; PCE, pooled cohort equations; PREVENT, Predicting Risk of Cardiovascular Disease Events; PSCK9i, proprotein convertase subtilisin-kexin type 9 inhibitor;
RF, risk factor; SCORE, Systematic Coronary Risk Evaluation; T2D, type 2 diabetes; TG, triglycerides; VitD, vitamin D3.

Algorithm Fig. 4. Atherosclerotic cardiovascular disease risk reduction algorithm: dyslipidemia.

avoid hypoglycemia (see also Principles 5 and 6).° Metformin,

<3 months)

Therapeutic inertia—the failure of clinicians to escalate
therapy or initiate new therapies—is a major threat to
achieving improved health outcomes in individuals with
overweight/obesity, prediabetes, and T2D.’>”> There is evi-
dence that achievement of early and intensive glycemic con-
trol  positively impacts micro- and  macrovascular
complications of T2D in the long term, referred to as the
legacy effect.’*>% Clinicians should continuously evaluate
treatment goals at each visit, ideally <3 months, and consider
making therapeutic changes to more rapidly achieve targets
for glucose, lipids, and BP. In some circumstances, it may be
important to consider starting >1 pharmacotherapy at the
time of diagnosis to meet the goals more rapidly, such as with
marked hyperglycemia and HTN.

Avoid hypoglycemia

Hypoglycemia, defined as blood glucose (BG) <70 mg/dL (<3.9
mmol/L), is associated with an increased risk for adverse outcomes
including mortality.*”*° Therefore, the optimal treatment for
adults with T2D should include consideration of the risk of hy-
poglycemia. Pharmacotherapy and A1C goals should be chosen to

TZDs, and newer agents such as DPP-4i, GLP-1RA, GIP/GLP-1RA,
and SGLT2i have a lower risk of hypoglycemia, compared with SUs
and insulin, and are preferred as initial therapy, in the absence of
extreme hyperglycemia, to achieve optimal glycemic goals as
recommended in the Glucose-Centric Glycemic Control Algorithm
(Algorithm Fig. 7) and the Profiles of Pharmacotherapy for T2D
(Algorithm Fig. 9).

CGM is highly recommended to reach glycemic goals in adults with
diabetes

CGM has provided a major advance in the treatment of people
with all forms of DM. For those with T2D, and who are taking basal
insulin, clinical trials have shown that CGM is associated with
increased TIR, improved A1C, and decreased hypoglycemia,
including severe hypoglycemic events.’’®® CGM is a valuable
adjunct to T2D treatment including for all individuals on multiple-
dose insulin (>3 injections/day) or an insulin pump as well as
those who have frequent or severe hypoglycemia, nocturnal hy-
poglycemia, or hypoglycemia unawareness who would benefit
from warnings regarding glucose trends.*” CGM may also
engender behavioral or lifestyle changes (eg, increased physical
activity, improved food choices), although further research is
needed in this area.®’%®
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ASCVD RISK REDUCTION ALGORITHM: HYPERTENSION®

GOAL: <130 SYSTOLIC/<80 DIASTOLIC mmHgP
<120 Systolic/<70 Diastolic mmHg considered for Micro/Macroalbuminuria | Moderate-to-High Risk or Established ASCVD | PVD | Retinopathy
Goal BP may be higher for Autonomic Neuropathy | Orthostatic Hypotension | Acute Coronary Syndrome | Frailty | Medication Intolerance

LIFESTYLE INTERVENTION
Decrease Sodium Intake | Diet (DASH, Mediterranean) | Physical Activity | Achieve Optimal Weight

ARB OR ACEi°
For initial SBP >150 mmHg and/or DBP >100 mmHg, consider starting dual therapy with an agent below

TITRATE MEDICATION DOSE OR ADD ON THERAPY EVERY 2-3 MONTHS TO REACH GOAL

THIAZIDEd | CALCIUM CHANNEL BLOCKER®

ADDITIONAL ANTIHYPERTENSIVE AGEN ENTRAL a2 AGONIST | PERIPHERAL a1-BLOCKER | HYDRALAZINE

aScreening for primary hyperaldosteronism is recommended in adults with hypertension. bFor BP goals, consider person-specific characteristics: DKD, retinopathy, ASCVD, post-Mi, CHF, age,
and race. “Rule out pregnancy. Use as first line for UACR >30 mg/g. ACEi and ARB should not be used concomitantly or with a direct renin inhibitor. Thiazide or CCB may also be appropriate as
first line in absence of albuminuria. 9Chlorthalidone, indapamide > hydrochlorothiazide. ®Dihydropyridine (eg, amlodipine, nifedipine) unless other indication for non-dihydropyridine. fsteroidal
MRAs spironolactone or eplerenone for resistant hypertension with >140/90 mmHg if already on 3 agents (ACEi/ARB, CCB, maximum-dose diuretic). Increase frequency of laboratory monitoring
for combination of ACEi or ARB with MRA due to risk of hyperkalemia and AKI. Finerenone is a nonsteroidal MRA that is not indicated for hypertension but is recommended for individuals with
CKD associated with T2D and eGFR 225 ml/min/1.73 m? and UACR 230 mg/g. 8Carvedilol, labetalol, dilevalol. "Nebivolol, betaxolol. Kinitiation of SGLT2i or GLP-1RA also may mildly lower BP

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; AKI, acute kidney injury; ARB, angiotensin Il receptor blocker; ASCVD, atherosclerotic cardiovascular disease; BP, blood pressure;
CCB, calcium channel blocker; CHF, congestive heart failure; DASH, Dietary Approaches to Stop Hypertension; DBP, diastolic blood pressure; DKD, diabetic kidney disease; eGFR, estimated
glomerular filtration rate; GLP-1RA, glucagon-like peptide-1receptor agonist; MI, myocardial infarction; MRA, mineralocorticoid receptor antagonist; PVD, peripheral vascular disease;

SBP, systolic blood pressure; SGLT2i, sodium glucose cotransporter-2 inhibitor; UACR, urine albumin-to-creatinine ratio

Algorithm Fig. 5. Atherosclerotic cardiovascular disease risk reduction algorithm: hypertension.

Comorbidities and complications must be managed for
comprehensive care

HTN and dyslipidemia are comorbidities associated with T2D
that further increase the risk for complications including ASCVD,
CKD, and retinopathy. Improvements in glycemic control must
be accompanied by treatment of concomitant dyslipidemia
(Algorithm Fig. 4) and HTN (Algorithm Fig. 5) for optimal out-
comes. Comprehensive management of T2D requires a multidis-
ciplinary approach, and appropriate specialist referrals should be
made to address retinopathy, nephropathy, neuropathy, peripheral
vascular disease, diabetic foot disease, and other associated com-
plications and conditions. When present, additional components
associated with ABCD also should be investigated and managed.?®

Algorithm 2. Prediabetes Algorithm

Prediabetes is a cardiometabolic state resulting from failure of
the pancreas to secrete enough insulin to compensate for insulin
resistance, most often caused by overweight/obesity. Prediabetes
continues to be defined by the presence of impaired fasting
glucose (IFG) (100—125 mg/dL [5.6—6.9 mmol/L]) and/or impaired
glucose tolerance (IGT) (140—199 mg/dL [7.8—11 mmol/L]) at 2
hours of an oral glucose tolerance test (OGTT) with ingestion of 75
g of glucose.!” A1C values of 5.7% to 6.4% (39—47 mmol/mol) may
indicate chronic hyperglycemia and the existence of prediabetes,

but an OGTT is recommended to confirm diagnosis (Algorithm
Fig. 2).1° Metabolic syndrome using National Cholesterol Educa-
tion Program Adult Treatment Panel III criteria is considered a
prediabetes equivalent, so that adults meeting the definition of
metabolic syndrome are also considered to be at high risk for
developing DM.®%7° There are ample data that prediabetes confers
an increased risk for progression to T2D and ASCVD,”'””® and the
presence of both IFG and IGT during OGTT confers the highest risk
for progression to T2D compared to IGT with normal fasting
glucose.”

A key objective in the management of an individual with pre-
diabetes and/or metabolic syndrome is to promote intentional
weight loss, when appropriate and/or prevent weight gain to
mitigate insulin resistance. The combination of prediabetes with
overweight/obesity also should prompt clinicians to assess adults
for additional complications of ABCD to guide clinical assessment
and treatment.”® In addition to actions intended to prevent or
delay progression to overt T2D, attention should be given to
treatment of ASCVD risk factors, HTN and dyslipidemia, and pre-
vention of the development or progression of MASLD.

Lifestyle interventions that have been shown to reduce pro-
gression to T2D”>””7 and decrease the risk of ASCVD should be part
of the strategy for all individuals with prediabetes independent of
weight status. The prediabetes algorithm recommends medical
nutrition therapy, with reduction of caloric intake to achieve
weight loss in those with overweight or obesity, appropriately
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COMORBIDITIES- AND COMPLICATIONS-CENTRIC GLYCEMIC CONTROL ALGORITHM

SELECT THERAPY BASED ON COMPLICATIONS/COMORBIDITIES®
Independent of glycemic targets and other T2D therapies

A1C >9%

(75 mmol/mol) or
>1.5% (16 mmol/mol)
above goal

Start 22 agents

Heart Failurec’d
NONE of these

GLP-1RA or
GIP/GLP-1RA™

Piaglit:azoned

SGLT2i SGLT2i GLP-1RAK

Hierarchy for Rx
Selection
¢ GLP-1RA
GIP/GLP-1RA

Pioglitazoned

GLP-1RA

Goto
ALGORITHM7:
GLUCOSE-
CENTRIC
GLYCEMIC
CONTROL
ALGORITHM

INDIVIDUALIZE GLYCEMIC TARGETS

Avoid Therapeutic Inertia | Titrate to Goal Dose for Risk Reduction
Add Beneficial Agent Not in Use to Address Multiple Comorbidities and Complications

Need for Add nal Glucose-Lower

aCVOTs included metformin as baseline therapy. PFor SEVERE HYPERGLYCEMIA (A1C >10% [>86 mmol/mol] and/or glucose >300 mg/dL [16.7 mmol/L]) with symptoms, strongly consider basal
insulin (Go to ALGORITHM 8: INITIATING AND TITRATING INSULIN). Avoid use of GLP-1RA or GIP/GLP-1RA alone in severe hyperglycemia. These agents require titration over weeks delaying
glycemic control.CUse SGLT2i with proven benefit (dapagliflozin, empagliflozin). Semaglutide/tirzepatide have potential benefit in obesity-related HFpEF. 9TZDs are contraindicated in NYHA
Class III/IV HF. Start at 15 mg, and balance benefits vs risks of weight gain. Allow >4 weeks at each dose before titration. ®°CKD: Use SGLT2i with proven benefit (canagliflozin, dapagliflozin, empagliflozin)
or GLP-1RA (semaglutide injection). fHigh risk for ASCVD: age =55 AND albuminuria or proteinuria, hypertension and LV hypertrophy, LV systolic or diastolic dysfunction, ankle-brachial index <0.9.

8GLP-1RA: oral or subcutaneous semaglutide, liraglutide, or dulaglutide. "SGLT2i: canagliflozin, empaglifiozin, or dapagliflozin. KStroke: semaglutide subcutaneous or dulaglutide. "MASLD:

semaglutide or tirzepatide.

Abbreviations: A1C, hemoglobin Alc; ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; CVOT, cardiovascular outcomes trial; eGFR, estimated glomerular
filtration rate; GIP, glucose-dependent insulinotropic polypeptide; GLP-1RA, glucagon-like peptide-1receptor agonist; HF, Heart Failure; HFpEF, heart failure with preserved ejection fraction;
LV, left ventricular; MASLD, metabolic dysfunction-associated steatotic liver disease; NYHA, New York Heart Association; Rx, prescription; SGLT2i, sodium glucose cotransporter 2 inhibitor;
T2D, type 2 diabetes; TIA, transient ischemic attack; TZD, thiazolidinedione; UACR, urine albumin-creatinine ratio

Algorithm Fig. 6. Comorbidities- and complications-centric glycemic control algorithm.

prescribed physical activity, avoidance of tobacco products, and
adequate sleep quantity and quality. Dietary interventions should
involve a healthy meal plan, such as the Mediterranean’®”° or
Dietary Approaches to Stop Hypertension (DASH) diet.5%8! Other
diets, including low-fat, low-carbohydrate, vegetarian, and vegan
diets, can also be considered. Regular physical activity through a
combination of aerobic and resistance exercises to achieve 150
minutes per week of moderately intense aerobic exercise over 3 to
5 sessions and resistance exercise consisting of single-set repeti-
tions targeting the major muscle groups 2 to 3 times per week
should be added.®?-8¢ Nonexercise active leisure activities should
be encouraged to reduce sedentary behavior. Behavioral health
should be incorporated for optimal outcomes.

Weight loss is highly effective in preventing or delaying the
progression of prediabetes to T2D. Lifestyle interventions, dis-
cussed above, to promote weight loss are essential, but the addi-
tion of weight-loss pharmacotherapies or bariatric procedures
may need to be considered depending on person-specific charac-
teristics, including stage of obesity.!! Data have shown that weight
reduction of 7% to 10% is an important threshold in adults with
overweight/obesity, as this degree of weight loss has been
demonstrated to be effective in preventing or delaying progression
to T2D.”>87 Obesity medications shown to have efficacy to achieve
at least 7% to 10% weight loss include semaglutide subcutaneous
injection (>2.4 mg), tirzepatide, liraglutide (3 mg), and

phentermine/topiramate-extended release (ER) 7.5/46 mg daily or
higher.8”-*

The presence of additional complications of ABCD also may
influence the choice of pharmacotherapy. Semaglutide 2.4 mg has
been approved by the U.S. Food and Drug Administration (FDA) for
use without T2D if body mass index (BMI) is >30.0 kg/m? or if BMI
>27.0 kg/m? with >1 weight-related condition (eg, HTN, dyslipi-
demia) and, more recently, with established ASCVD®* or non-
cirrhotic MASH with moderate to advanced liver fibrosis.?’
Tirzepatide has been approved by the FDA as a treatment for
moderate to severe OSA in individuals with obesity, based on the
outcomes from the SURMOUNT-0SA trial, in which nearly two-
thirds of participants also had prediabetes.!” These approved
agents should be the first-line choice for weight loss when these
particular comorbidities coexist. Other approved medications for
the treatment of adults with obesity (naltrexone-ER/bupropion-
ER, short-term phentermine, or orlistat) can be considered if the
above medications are not tolerated or are not accessible (see
Profiles of Pharmacotherapy for Obesity Table in Algorithm Fig. 10).

Additional medical devices have regulatory approval as non-
pharmacologic weight loss interventions. Hydrogel capsules (oral),
containing cellulose and citric acid and taken 20 to 30 minutes
prior to a meal, are an option for nonpregnant adults with a BMI
25.0 kg/m? to 40.0 kg/m?. A majority of participants (59%) in a
placebo-controlled trial, including individuals with prediabetes
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ORITHM

LIFESTYLE INTERVENTION
Start or continue metformin as appropriate

ASSESS FOR COMORBIDITIES AND COMPLICATIONS: CHF | CKD | CVD | STROKE/TIA | MASLD
If Yes, see ALGORITHM 6: COMORBIDITIES- AND COMPLICATIONS-CENTRIC ALGORITHM for pharmacotherapy recommendations

PERSON-CENTERED SELECTION OF THERAPY

Patients may
present with
>1scenario

Severe Hyperglycemia® T Hypoglycemia Risk

Metformin | SGLT2i
GLP-1RA or GIP/GLP-1RA
DPP-4i€ | TZD

Basal Insulin
+ Prandial Insulin or
+GLP-1RA or + GIP/GLP-1RA

Preferred

Less Preferred

or
Caution/Avoid

Basal Insulin +
Other Agents

Overweight/Obesity 2

GLP-1RA or GIP/GLP-1RA
SGLT2i | Metformin

{ Access
Need for \ Cost

Order of medications
suggests hierarchy
for use

A1C >7.5%
(58 mmol/mol)

petiogin Start 2 agents

TZD | GLN | SU9 | AGI
A1C >9%

(75 mmol/mol) or
>1.5% (>16 mmol/mol)
above goal
Start 22 agents

DPP-4i€ | SGLT2i
GLP-1RA or GIP/GLP-1RA

INDIVIDUALIZE GLYCEMIC TARGETS
A1C <6.5% (48 mmol/mol) for most people
A1C 7% to 8% (53-64 mmol/mol) if high risk for adverse consequences of hypoglycemia and/or limited life expectancy
Avoid Therapeutic Inertia | Monitor and Adjust Every <3 Months | Titrate to Maximum Tolerated Dose for Additional Glucose Lowering
Add Beneficial Agent Not in Use for Additional Glucose Lowering | Periodic Diabetes Self-Management Education | Implement CGM as Early as Feasible

Goto Goto
NEED FOR ADDITIONAL GLUCOSE LOWERIN PROFILES OF ALGORITHM 8: INITIATING
PHARMACOTHERAPY FOR T2D AND TITRATING INSULIN

3For SEVERE HYPERGLYCEMIA (A1C >10% [>86 mmol/moll and/or glucose >300 mg/dL [16.7 mmol/L] with symptoms), strongly consider basal insulin (Go to ALGORITHM 8: INITATING AND
TITRATING INSULIN). Avoid use of GLP-1RA or GIP/GLP-1RA alone in severe hyperglycemia. These agents require titration over weeks which can delay glycemic control. After glucose toxicity
is resolved, reassess medical therapy and consider other agents. °See AACE Algorithm for the Treatment of Obesity/Adiposity-Based Chronic Disease-2025 Update. °DPP-4i and GLP-1RA
or GIP/GLP-1RA should not be combined. 9SUs may be inappropriate in older adults due to risk of hypoglycemia. °TZDs can cause increased weight partially attributable to fluid retention. f If
despite appropriate therapy and adherence, glucose levels remain above target, also reconsider ALGORITHM 3: DIABETES CLASSIFICATION.

Abbreviations: A1C, hemoglobin A1C; AGI, alpha-glucosidase inhibitor; CGM, continuous glucose monitoring; CHF, congestive heart failure; CKD, chronic kidney disease; CVD, cardiovascular
disease; DPP-4i, dipeptidyl peptidase 4 inhibitor; GIP, glucose-dependent insulinotropic polypeptide; GLN, glinide; GLP-1RA, glucagon-like peptide 1receptor agonist; MASLD, metabolic
dysfunction-associated steatotic liver disease; SGLT2i, sodium glucose transporter 2 inhibitor; SU, sulfonylurea; TIA, transient ischemic attack; T2D, type 2 diabetes; TZD, thiazoladinedione

Algorithm Fig. 7. Glucose-centric glycemic control algorithm.

and T2D, achieved 5% weight loss with 27% achieving >10% weight
loss (vs 15% on placebo).’* Additional devices that have regulatory
approval by the FDA for the treatment of adults with obesity, but
not T2D, include intragastric balloons, transpyloric shuttle, and
gastric aspiration.”>’ Metabolic (bariatric) surgery procedures
also are another option in adults with prediabetes and BMI >35.0
kg/m2.98'99

Although there are currently no antihyperglycemic drugs with
explicit regulatory approval to prevent progression of prediabetes
to T2D, metformin, pioglitazone, and acarbose have evidence of
efficacy in clinical trials.”*>!0%101

If there is an absence of overweight/obesity, the possibility of
other etiologies of dysglycemia beyond insulin resistance should
be considered for an adult with prediabetes, including early pre-
sentation of type 1 diabetes (T1D) or latent autoimmune diabetes
in adults (LADA) which could merit screening for autoantibodies to
B-cell antigens. Autoantibody screening may also be considered in
individuals with a personal or family history of autoimmune dis-
ease, including T1D, regardless of the presence of overweight or
obesity (see Algorithm Fig. 3 for DM diagnosis and classification).
Detection of early-stage T1D provides the opportunity for treat-
ment with approved agents or referral to clinical trials (https://
www.trialnet.org) to delay progression to overt T1D.!0?

Despite the recommended interventions discussed above,
some adults with prediabetes will progress to T2D. For further

guidance on adding antihyperglycemic pharmacotherapy, see
sections on the Comorbidities- and Complications-Centric Glyce-
mic Control Algorithm (Algorithm Fig. 6) and the Glucose-Centric
Glycemic Control Algorithm (Algorithm Fig. 7).

Algorithm 3. Diabetes Classification Algorithm

Although T2D is the most prevalent form of DM, it is important
to ensure the accurate diagnostic classification of DM. Overweight/
obesity and insulin resistance are prevalent and may mislead cli-
nicians to make assumptions that lead to a default diagnosis of
T2D.19%1%4 An incorrect diagnosis is unfortunately common. In a
report from the United Kingdom Diabetes Alliance for Research in
England (DARE) cohort, nearly 40% of adults over 30 years of age
who met the criteria for T1D were treated as though they had T2D
and did not receive insulin at the time of diagnosis.'® Incorrect
classification of an individual with T1D can have serious sequelae,
including diabetic ketoacidosis (DKA).°>1 It also is important to
consider secondary causes of DM, when clinically indicated, which
can inform additional investigations and specific management
strategies. To ensure a correct treatment approach, this algorithm
reviews steps to confirm the etiology of the DM. Algorithm Fig. 3
may be applied to new diagnoses of DM or used at any point after
diagnosis to ensure the correct classification of DM, which can
impact management. Given concerns of misdiagnosis or delayed
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INITIA G AND TITRATING INSULIN ALGORITHM

SEVERE HYPERGLYCEMIA: A1C >10% (86 mmol/mol) and/or glucose >300 mg/dL (16.7 mmol/L) with symptoms, start basal +/- prandial insulin®

IP/GLP-1RA if not already
idities, if appropriate

ualize glycemi targetsb | Use CGM to achieve glycemic targets® | Recommend GLP-1R
tervention® | Continue other DM therapies that benefit complications and com

* Starting Prandial Insulin™

STEPWISE ADDITION TO BASAL:
« Begin prandial insulin at largest meal (10% of basal or 5 U) "
« If not at goal, progress to injections before 2 or 3 meals
SIMULTANEOUS ADDITION TO BASAL:
« Goal TDD is ~50% basal,

~50% prandial divided by 3 meals
PREMIXED INSULIN:
« TDD: Start 0.2 to 0.3 U/kg/day or base on current basal dose
« Give 2/3 before breakfast and 1/3 before supper

Titrate insulin every 2 to 3 days to reach glycemic goal

HYPERGLYCEMIA:
« Increase prandial dose by 10% to 20% for the previous meal
« Titrate to individualized glycemic goals

HYPOGLYCEMIA (PRANDIAL BG <70 MG/DL [3.9 MMOL/L]):

« Decrease prandial dose by 10% to 20% for the previous meal

« Forimmediate treatment of hypoglycemia: Administer rapidly absorbed oral
glucose (juice, glucose tablet) if able to safely swallow. If unresponsive,

K subcutaneous/intramuscular/intranasal glucagon or glucagon analogue can

be administered by a trained member of the household.

Starting Basal Insulin

A1C <8% (64 mmol/mol)
0.1to 0.2 U/kg/day

A1C 28% (64 mmol/mol)
0.2 to 0.3 U/kg/day

Rapid-acting
analogs preferred

Titrate every 2 to 5 days to reach glycemic target & A
Y DEEY] gly g to regular insulin

FIXED TITRATION:
« Adjust basal dose by 2 U until glycemic goal is met

ADJUSTABLE TITRATION:

« FBG >180 mg/dL (>10.0 mmol/L): add 20% more basal

« FBG 140 to 180 mg/dL (7.8-10.0 mmol/L): add 10% more basal
« FBG 110 to 139 mg/dL (6.1-7.7 mmol/L): add 1U basal

FASTING HYPOGLYCEMIA:
« BG <70 mg/dL (3.9 mmol/L): decrease basal 10% to 20%
« BG <40 mg/dL (2.2 mmol/L): decrease basal 20% to 40%

« Discontinue SU
« Basal analogs
preferred to NPH

GLYCEMIC GOALS UNMET
Basal insulin >0.5 u/kg/day
BeAM Score (bedtime minus fasting glucose) >50

aFor severe hyperglycemia, reduce glucose levels as promptly and safely as possible. Avoid use of GLP-1RA or GIP/GLP-1RA alone in severe hyperglycemia. These agents require titration over
weeks delaying glycemic control. Consider testing for other causes of DM if appropriate, such as T1D (See ALGORITHM 3: DIABETES CLASSIFICATION). Initial insulin regimens include a) basal
alone, b) basal with bolus, c) fixed-dose basal with GLP-1RA. PUsual goal is A1C or GMI <6.5% (48 mmol/mol) without hypoglycemia. Glycemic targets may also include TIR, FBG, PPG. Targets should
be individualized and may be higher in people with comorbidities and at high risk for adverse consequence of hypoglycemia and/or limited life expectancy. °See 2021 AACE Clinical Practice Guideline:
The Use of Ad gy inthe M of Persons with Diabetes Mellitus. Also consider fixed-dose basal insulin/GLP-1RA. Stop DPP-4i when GLP-1RA or GIP/GLP-1RA i initiated.
eAlways emphasize lifestyle intervention throughout the disease course. {Go to ALGORITHM 6: COMORBIDITIES- AND COMPLICATIONS-CENTRIC GLYCEMIC CONTROL ALGORITHM. &For
glargine U-100, titrate every 2 to 3 days. Other longer-acting basal insulins (glargine U-300, degludec U-100, U200) need titration every 3 to 5 days. Weekly insulins require longer titration intervals.
Older adults and people with impaired kidney function are more prone to hypoglycemia; consider longer titration intervals. "Basal analogs cause less hypoglycemia than NPH. To convert units NPH
to basal analog, use 80% of the total NPH units per day. kBeAM score: bedtime glucose minus prebreakfast glucose >50 mg/dL (>2.8 mmol/L) may indicate that basal insulin is already optimized
and improved mealtime glucose is needed by adding prandial insulin. "Consider adding GLP-1RA, GIP/GLP-1RA for prandial control if not already in use. "Meal with largest carbohydrate content.

A Technal

Abbreviations: A1C, hemoglobin Alc; BG, blood glucose; CGM, continuous glucose monitoring; DM, diabetes mellitus; DPP-4i, dipeptidyl peptidase 4 inhibitors; FBG, fasting blood glucose; GIP,

glucose-dependent insulinotropic polypeptide; GLP-1RA, glucagon-like peptide-1receptor agonist; GMI, glucose management indicator; NPH, Neutral Protamine Hagedorn; PPG,
postprandial glucose; SU, sulfonylureas or glinides; TDD, total daily dose; T1D, type 1diabetes; TIR, time in range; U, units

Algorithm Fig. 8. Initiating and titrating insulin algorithm.

diagnosis, T2D should not be assumed automatically, even in the
presence of a preexisting label of T2D, and reassessment should be
considered if appropriate as outlined below.

Step 1. Confirm DM Using Diagnostic Criteria

DM is defined by the presence of FPG >126 mg/dL (>7 mmol/L),
2-hour 75-g OGTT >200 mg/dL (>11.1 mmol/L), A1C >6.5% (>48
mmol/mol), or random glucose >200 mg/dL (>11.1 mmol/L) with
symptoms of hyperglycemia (eg, polyuria, polydipsia, weight
loss)./%197 In the absence of symptoms of hyperglycemia, a
different confirmatory test performed at the same time or the
same or different test performed at another time, but in a timely
fashion, is recommended.'?” In cases where 2 different test results
are discordant, another confirmatory test may be required, with a
recommendation to repeat the test that was abnormal at the initial
assessment.'?’

Step 2. Check for T2D Phenotype

Once DM diagnostic criteria are met, the next step involves a
review of the history, physical examination, and laboratory results
to assess the presence or absence of a T2D phenotype. Factors in an
individual’s history that support a diagnosis of T2D include the
presence of overweight (BMI 25.0 kg/m?—29.9 kg/m?) or obesity

10

(BMI >30.0 kg/m? or greater) or history of weight gain.!" BMI
cutoffs should be adjusted for race/ethnicity if appropriate,
particularly for adults of Asian descent where BMI >23.0 kg/m?
(overweight) and >25.0 kg/m? (obese) may better reflect car-
diometabolic risk.'*"""" A cautionary note is required regarding
sole reliance on overweight or obesity to confirm T2D, as a
proportion of adults with evolving T1D also can have a BMI
>25.0 kg/m>. In the DARE cohort, 59% of individuals with late-
onset T1ID (>30 years of age) had a BMI >25.0 kg/m?.!%°
Conversely, a proportion of adults with T2D can also have low or
normal BMI, reported as approximately 12% from a U.S. database,
which is further influenced by ethnic background.''>!®> Other
clinical findings supportive of T2D include a personal history of
gestational DM, family history of T2D, and physical exam findings
consistent with insulin resistance (eg, acanthosis). For confirmed
T2D, the clinician can proceed to the Comorbidities- and Compli-
cations-Centric (Algorithm Fig. 6) and Glucose-Centric (Algorithm
Fig. 7) algorithms.

Step 3. Are Other Types of Diabetes Suspected?

Individuals who do not clearly match the expected presenta-
tion of T2D should undergo further evaluation to establish
whether another type of DM may be present. Adults who received
a diagnosis of T2D and, despite adherence to optimal noninsulin
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PROFILES OF PHARMACOTHERAPY FOR TYPE 2 DIABETES
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M Contraindicated
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Neutral, not studied, or insufficient evidence

2Each “+” approximates 0.5% A1C lowering. PGLP-1RA MACE benefits with liraglutide, dulaglutide, semaglutide (oral or subcutaneous). Tirzepatide is non-inferior to dulaglutide for MACE. °SGLT2i
MACE benefits and potential hemorrhagic stroke benefit with empagliflozin, canagliflozin. “Stroke and CKD benefits with dulaglutide, semaglutide. Tirzepatide is non-inferior to dulaglutide for stroke.
®Obesity-related HFpEF. 'TZDs increase fluid retention and edema and are contraindicated in CHF NYHA Class III/IV. 8increased CHF hospitalization risk with saxagliptin and alogliptin. "Contraindicated in
CKD4 (eGFR <30 ml/min/1.73 m2). For CKD3b (eGFR 30 to <45 mL/min/1.73 m), do not initiate or initiate with caution to maximum 500 mg twice per day. Hold for acute kidney injury or intravenous contrast.

Exenatide CKD3b (GFR 30 to <45 mL/minute/1.73 m) use not recommended or monitor closely. "The eGFR thresholds for initiation and/or continuation in CKD vary among SGLT2i. Check drug-specific
eGFR thresholds. Not for use for éGFR <20 ml/min/1.73 m2."Only linagliptin does not require adjustment. °Single-agent risks of hypoglycemia may be low but increases when combined with other agents
or with CKD (glyburide > glipizide/glimepiride/gliclazide). PAdapted from Cusi et al. 2025. %Shown for semaglutide. "Use slow titration, portion control, and reduce to prior tolerated dose if disruptive.
SPrecipitants include significant concurrent illness, surgery, inappropriate/rapid insulin dose reduction, and fasting. tRepor’(ed with canagliflozin, dapagliflozin, and pioglitazone.

Abbreviations: A1C, hemoglobin Alc; AGI, alpha-glucosidase inhibitor; ASCVD, atherosclerotic cardiovascular disease; CHF, congestive heart failure; CKD, chronic kidney disease; Cr, creatinine;
DKA, diabetic ketoacidosis; DPP-4i, dipeptidy| peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; Gl, gastrointestinal; GIP, glucose-dependent insulinotropic polypeptide; GLN,
glinide or meglitinide; GLP-1RA, glucagon-like peptide-1receptor agonist; GU, genitourinary; HFpEF, heart failure with preserved ejection fraction; MACE, major adverse cardiovascular

events; MASH, metabolic dysfunction-associated steatohepatitis; MASLD, metabolic-associated steatotic liver disease; MEN2, multiple endocrine neoplasia type 2; MET, metformin;

MTC, medullary thyroid carcinoma; NYHA, New York Heart Association; SGLT2i, sodium glucose cotransporter 2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione

Algorithm Fig. 9. Profiles of pharmacotherapy for type 2 diabetes.

pharmacotherapy, remain uncontrolled or rapidly progress to
exogenous insulin dependence (<3 years from diagnosis) may
require assessment for other types or causes of DM.!'* Other ex-
amples include those who easily develop ketosis with SGLT2i,
those at either end of the spectrum of insulin resistance (total daily
insulin dose of <0.5 u/kg or >2 u/kg), or those without the ex-
pected clinical response to metformin or insulin secretagogues.

Step 4. Assess for T1D

A common misconception is that T1D is only diagnosed in
childhood. In actuality, a large proportion of individuals with T1D
report diagnosis as an adult, with 37% of individuals with T1D
diagnosed over the age of 30 years.'”® In addition, the majority of
incident T1D cases are in adults."™ To further confound accurate
classification,''*""1® LADA refers to a subtype of autoimmune dia-
betes with a more gradual onset, milder symptoms, and a delayed
progression to insulin dependence with progressive loss of
C-peptide over time,!'”"11

It is important for clinicians to be mindful of the high rates of
misclassification of T1D in adults and to have a low suspicion to
evaluate for T1D in the presence of risk factors or clinical criteria
suggesting the potential for T1D. Family history of T1D is a strong
risk factor, with a 15-fold higher rate of T1D in first-degree rela-
tives compared with the general population.'?° The presence of a
lean body habitus and absence of examination findings of insulin
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resistance may prompt an evaluation for T1D, although people of
all types of body habitus can develop T1D.!% A history of DKA
should trigger an assessment for T1D, although not all people with
DKA have T1D. Some individuals with T2D may develop DKA in
association with SGLT2i or with an entity that has been termed
ketosis-prone DM, which was first described in people of African
descent but is now known to affect individuals from multiple and
diverse racial backgrounds.'?’"'?> A personal or family history of
autoimmune disease(s) (eg, Hashimoto, Graves’, Addison, or celiac
disease) is also associated with T1D and should increase suspicion
for autoimmune DM.!4120

To evaluate for T1D, laboratory testing should be ordered to
assess for T1D autoantibodies: glutamic acid decarboxylase auto-
antibody (GAD65 or GADA), insulinoma antigen-2 autoantibody,
zinc transporter 8 antibody (Ab), and insulin autoantibody.'* In-
sulin autoantibody is more commonly elevated in children but can
also be positive with a history of insulin exposure,'?*!>> while
GAD65 is the most prevalent autoantibody in adults,'!!”
including for LADA. Notably, if T1D Abs are checked while on a
corticosteroid or immunosuppressants, a positive result could be
masked. Approximately 10% of individuals with T1D are Ab
negative, which may add complexity to making the diagnosis.'*®

Another biomarker that can be of clinical value in assessing for
T1D is C-peptide, as it is coupled to endogenous insulin produc-
tion."*>'?” It is important to emphasize that there can be vari-
ability among C-peptide assays and further standardization is
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@Approved for short term <3 months. 15 mg / 30 mg / 37.5 mg phentermine hydrochloride =12 mg / 24 mg / 30 mg phentermine resin. bApproximate placebo-subtracted percentages with 52 to 72
weeks of therapy except phentermine (12 weeks). “All agents are contraindicated in pregnancy/breastfeeding. dBenzodiazepines, barbiturates, and antiepileptic drugs.

Abbreviations: A1C, hemoglobin Alc; ASCVD, atherosclerotic cardiovascular disease; CrCl, creatinine clearance; CV, cardiovascular; CVD, cardiovascular disease; DA, dopamine; ER, extended
release; Gl, gastrointestinal; GIP, glucose-dependent insulinotropic polypeptide; GLP-1RA, glucagon-like peptide-1receptor agonist; HTN, hypertension; Hx, history; MAOI, monoamine
oxidase inhibitor; MENZ2, multiple endocrine neoplasia, type 2, MTC, medullary thyroid cancer; NDRI, norepinephrine and dopamine reuptake inhibitor; SQ, subcutaneous; T2D, type 2 diabetes

Algorithm Fig. 10. Profiles of pharmacotherapy for obesity.

needed.'?® The diagnostic use of C-peptide levels has been studied
in the context of mixed-meal and glucagon stimulation
testing,'*®'?? but the practical application of these dynamic tests
in the clinical setting is a challenge. A more convenient approach is
to measure a random, fasting, or postprandial C-peptide.'” It is
important to measure C-peptide with a concomitant serum
glucose (eg, glucose >72 mg/dL [>4 mmol/L]) as hypoglycemia will
suppress C-peptide. Individuals with DKA or severe hyperglycemia
should wait at least 2 weeks from resolution of glucotoxicity
(B-cell toxicity) before checking C-peptide.*%'*! As per a joint
consensus report from the American Diabetes Association (ADA)
and European Association for the Study of Diabetes (EASD), a low
C-peptide value (<200 pmol/L [0.6 ng/mL] within 5 hours of a
meal) combined with >1 positive T1D Ab in a person <35 years of
age is suggestive of T1D."*%!3! Conversely, for adults >35 years of
age who are taking insulin, a C-peptide >600 pmol/L (1.8 ng/mL) is
most consistent with T2D."*®1*! C-peptide levels of 200 pmol/L
(0.6 ng/mL) to 600 pmol/L (1.8 ng/mL) are indeterminate but could
be consistent with T1D or maturity-onset diabetes of the young
(MODY),"*%131 so clinicians should be cautious when interpreting
an indeterminate C-peptide as being indicative of T1D when there
is an absence of B-cell autoantibodies.

If a diagnosis of T1D is established, insulin treatment is needed.
Individuals with LADA may not require insulin at the onset of
disease if C-peptide is still >300 pmol/L (1.8 ng/mL),'"” and there is
the possibility of using other glucose-lowering agents (metformin,
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GLP-1 RA, DPP-4i, TZD, or SGLT2i), but there is a lack of strong
clinical evidence for benefit in this population. Caution is needed
for the use of SGLT2i due to risk of euglycemic DKA if B-cell
function wanes.'"” SUs/GLNs are not recommended in LADA due to
concerns regarding the impact on the deterioration of B-cell
function.'"”

Step 5. Assess for Other Types of Diabetes (not T1D or T2D)

Individuals may have history or physical examination findings
that suggest an alternate form of DM other than T1D and T2D. Such
individuals should be referred to endocrinology for further
evaluation.

DM can develop secondary to Cushing syndrome and acro-
megaly. The diagnosis and management of both endocrine con-
ditions are complex, and suspicion should prompt referral to an
endocrinologist for appropriate testing and interpretation. The
approaches to management of DM induced by Cushing syndrome
and acromegaly include treatment of the primary disease (surgical
removal of the culprit neoplasm and/or treatment with medical
therapy), as this can result in DM remission in some cases, 2134
and there are subtleties to the pharmacologic management of
hyperglycemia secondary to Cushing syndrome or acromegaly that
have been reviewed elsewhere.'>>"'*” Aside from overt Cushing
syndrome, in individuals with milder forms of hypercortisolism,
such as with autonomous cortisol secretion from an adrenal
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VACCINE RECOMMENDATIONS FOR ADULTS WITH DIABETES MELLITUS

CDC IMMUNIZATION RECOMMENDATIONS
FOR ADULTS WITH DIABETES MELLITUS?

VACCINE RECOMMENDATION

Age-Appropriate
Vaccines

All people should receive according to the CDC/ACIP
immunization schedules.

One or more doses per current CDC recommendations

COVID-19 and FDA approvals

Influenza

Adults <59 years: Complete a 2-, 3-, or 4-dose series
Adults 260 years: Based on risk and quality of immune
response

Annually

Adults with DM ages 219 years:

«1dose PCV21OR

«1dose PCV20 OR

«1dose PCV15 followed by PPSV23 at 21year

(or 28 weeks for adults who are immunocompromised)
Also see current CDC recommendations for details.

Pneumococcal

Adults with DM 260 years: One dose
Adults 250 years: One dose for those at increased
risk for severe RSV

Every 10 years following completion of the primary series

All adults 250 years: Two doses 2 to 6 months apart

CDC STANDARDS FOR ADULT IMMUNIZATION PRACTICEb

Assess immunization status of all individuals
at every encounter.
« Incorporate into workflow.

« Stay up to date on the latest recommendations of the
CDC Advisory Committee on Immunization Practices.
Updated immunization schedules are released annually.

STRONGLY recommend vaccines based

on age/risk factors.

« Address questions and concerns.

« Highlight positive experiences and benefits of vaccines.

RECOMMEND

Administer or refer patients for immunization.

« Stock routine vaccines or know your local vaccine
providers for referral.

ADMINISTER/
REFER

Document receipt of vaccine in-state
immunization registry and electronic
health record.

DOCUMENT

ahttps://www.cdc.gov/vaccines/hcp/imz-schedules/adult-age.html. For child/adolescent specific recommendations, see https://www.cdc.gov/vaccines/hcp/imz-schedules/child-adolescent.html

bhttps://www.cdc.gov/vaccines-adults/hcp/imz-standards/index.html

CHigh risk for severe RSV: DM complicated by CKD, neuropathy, retinopathy, end-organ damage, on insulin, on SGLT2i. Also, chronic cardiovascular, pulmonary, liver disease and/or severe obesity

(BMI >40 kg/m?). https://www.cdc.gov/rsv/hcp/clinical-overview/index.html

Abbreviations: ACIP, Advisory Committee on Immunization Practices; CDC, Centers for Disease Control and Prevention; COVID-19, coronavirus disease 2019; DM, diabetes mellitus;
FDA, U.S. Food and Drug Administration; PCV, pneumococcal conjugate vaccine; PPSV23, pneumococcal polysaccharide vaccine; RSV, respiratory syncytial virus; RZV, recombinant
zoster vaccine; SGLT2i, sodium glucose cotransporter 2 inhibitor; TDAP, tetanus, diphtheria, acellular pertussis

Algorithm Fig. 11. Vaccine recommendations for adults with type 2 diabetes mellitus.

nodule, the classical Cushingoid signs may not be present, while
metabolic issues predominate. Results from the CATALYST trial
demonstrated that, in adults meeting the study definition of
difficult-to-control T2D, there is a high prevalence of hyper-
cortisolism (23.8%), as determined by a nonsuppressed morning
cortisol (>1.8 mg/dL [50 nmol/L]) after 1 mg dexamethasone
overnight, and this prevalence was even higher in participants on
multiple BP-lowering medications (36.6%).*® Adrenal imaging
abnormalities were found in 34.7% of those with an abnormal
suppression test, of which 65.8% were unilateral adrenal nod-
ules.”®® This finding is intriguing and a follow-up report showed
that treatment (24 weeks) with the glucocorticoid receptor
antagonist, mifepristone, improved weight, waist circumference,
and A1C (-1.5% or -16 mmol/mol),">? intimating that cortisol may
be a culprit rather than a bystander.

A distinct type of DM may occur in the setting of pancreatic
disease, sometimes referred to as type 3C, pancreatic, or pan-
creatogenic DM. A variety of disease states can cause this form of
DM including pancreatic cancer, pancreatectomy, chronic
pancreatitis, cystic fibrosis, and hemochromatosis.'*"'#?> The
clinical presentation typically includes weight loss in the absence
of insulin therapy caused by hyperglycemia from low endogenous
production of insulin, as evidenced by a low C-peptide. Individuals
with pancreatic DM are generally insulin sensitive as they also lack
glucagon secretion, making them prone to hypoglycemia. Testing
for T1ID Ab will be negative. Insulin therapy is required for the
treatment of pancreatic DM.
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MODY, a type of monogenic DM, includes several variant sub-
types with discrete gene variants and genetic testing is used to
uncover the diagnosis.*%*"143 MODY is often misdiagnosed as
T2D or T1D. A family history of DM in 3 consecutive generations or
a personal history of DM diagnosed <6 months of age should both
raise suspicion for this entity. Laboratory studies will demonstrate
negative T1D Ab, with normal or low C-peptide. Optimal man-
agement depends on the specific gene variant identified.'**!*° The
Exeter Diabetes App includes a MODY calculator that can be
helpful for determining the probability of MODY based on an in-
dividual’s clinical characteristics (www.diabetesgenes.org/exeter-
diabetes-app/ModyCalculator).!46:147

Medication-induced DM includes several distinct types of DM.
Glucocorticoid-induced DM is well known to exacerbate existing
DM or induce new-onset hyperglycemia.'*® Posttransplant DM
develops after organ transplant and in the setting of use of
immunosuppressive agents, including glucocorticoids, which in-
crease insulin resistance, and the calcineurin inhibitor tacrolimus,
which has direct and negative effects on B-cell function and also
promotes insulin resistance and enhances intestinal glucose up-
take, further exacerbating hyperglycemia.'4?-1%2

Checkpoint inhibitor-associated autoimmune DM (CIADM) has
an incidence of <1% to 2%. The onset of CIADM can be fulminant
and severe, and often presents with DKA, due to rapid B-cell
destruction. T1D Abs are positive in approximately 50% of in-
dividuals, combined with low C-peptide.””>!>* CIADM requires
insulin therapy and is irreversible.


http://www.diabetesgenes.org/exeter%2Ddiabetes%2Dapp/ModyCalculator
http://www.diabetesgenes.org/exeter%2Ddiabetes%2Dapp/ModyCalculator
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Other forms of DM are rare but may be considered in the
context of the clinical presentation. Mitochondrial DM is mater-
nally inherited and is classically associated with both DM and
deafness."”® Lipodystrophy can be clinically manifest by loss of
subcutaneous fat and features of insulin resistance on physical
exam combined high triglycerides (TGs) and MASLD.'*® These rare
forms of DM should be under the care of an endocrinologist
because there are important nuances to the management of
hyperglycemia.

Algorithm 4. ASCVD Risk Reduction Algorithm: Dyslipidemia

Treatment of dyslipidemia (Algorithm Fig. 4) is an essential
component of comprehensive prediabetes and DM management
to decrease ASCVD risk. The combined effects of insulin deficiency,
insulin resistance, and hyperglycemia cause multiple disruptions
in lipoprotein metabolism."”’"'®? This leads to an especially
atherogenic state characterized by increased levels of apolipo-
protein B—containing particles, including TG-rich very—low-
density lipoprotein, intermediate-density lipoprotein, and
remnant particles resulting in low levels of high-density lipopro-
tein-cholesterol (HDL-C) and increased levels of small, dense, low-
density lipoprotein cholesterol (LDL-C).!6%-1%> Additional detailed
guidance for management of dyslipidemia is available in the 2025
AACE Guideline on Pharmacologic Management of Adults with
Dyslipidemia'® and the accompanying 2025 AACE Algorithm for
Management of Adults with Dyslipidemia.'?

Step 1. Assess Lipid Panel at First Visit or at Diagnosis

All adults with prediabetes or T2D should be screened with a
lipid panel at diagnosis. The standard lipid panel includes total
cholesterol, TG levels, HDL-C, and LDL-C. Fasting lipid panels are
not necessary for therapeutic decisions on ASCVD risk, and non-
fasting lipid panels may aid timely blood draws.'®® However, a
fasting sample may still be needed for assessment and manage-
ment of hypertriglyceridemia.'?

Evaluation should begin with a medical, family, and nutrition
history and a review of all medications, over-the-counter medi-
cations, and supplements. Secondary causes of dyslipidemia
should be excluded. An individual may have a contributing, un-
derlying medical condition or medication, and intervention may
improve or resolve the lipid abnormalities. Laboratory testing for
thyroid, renal, and liver function may expose secondary causes.
Adults with baseline LDL-C >190 mg/dL should be investigated for
familial hypercholesterolemia. With extremely high TG levels, a
diagnosis of familial chylomicronemia syndrome is a possibility.
For both aforementioned lipid disorders, referral to a lipid
specialist for assessment and management is recommended.
Additional secondary causes of dyslipidemia include medical
conditions such as overweight or obesity, hyperglycemia, hypo-
thyroidism, pregnancy, stage 3 CKD (particularly with albumin-
uria), nephrotic syndrome, cholestatic disease, lipodystrophy,
paraproteinemia (eg, dysgammaglobulinemia, multiple myeloma),
and chronic inflammatory conditions (eg, rheumatoid arthritis,
systemic lupus erythematosus).

Medications that can cause or exacerbate dyslipidemia include
oral estrogens and progestins, anabolic steroids, selective estrogen
receptor modulators, highly active antiretroviral therapy such as
protease inhibitors, immunosuppressive medications (eg, cyclo-
sporine, mammalian target of rapamycin kinase inhibitor), gluco-
corticoids, retinoids, interferon, taxol derivatives, L-asparaginase,
cyclophosphamide, atypical antipsychotic agents, p-blockers, and
thiazide diuretics. Although bile acid sequestrants can reduce
cholesterol, these agents may also increase TG levels and should be
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used cautiously in individuals with elevated TG levels. In addition,
TG levels and LDL-C levels may change as glycemic control im-
proves, so the impact of initiation of glucose-lowering therapy
must be considered when adding or titrating lipid-lowering
therapies.

Step 2. Initiate Lifestyle Intervention

A common secondary cause of dyslipidemia is a diet that is high
in carbohydrates and/or simple sugars combined with a sedentary
lifestyle. Excessive alcohol consumption also contributes to dys-
lipidemia, particularly hypertriglyceridemia; minimization of
alcohol consumption should be encouraged. Adults with dyslipi-
demia should be provided with tools to promote weight loss and
achieve a healthy weight. A 5% loss of body weight improves TG
levels and there is continued decline in TG levels even at >15%
weight loss.'®” Counseling on lifestyle interventions is essential
and should include advice on a healthful diet (whole-foods, plant-
based, Mediterranean, and DASH diets); avoidance of processed
foods, saturated fat, simple carbohydrates, white starches, and
added sugars; and increased intake of dietary fiber (30—40 g per
day) and lean proteins (eg, fish, lean meat, and skinless poultry).'®®
Regular physical activity should be encouraged and ideally should
include a minimum of 150 minutes per week of moderate-in-
tensity activity divided into 3 to 5 sessions per week, along with 2
resistance training sessions per week.'%®

Step 3. Assess Risk

Assessment of an individual’'s ASCVD risk category helps
determine the lipid treatment targets and direct appropriate lipid-
lowering therapy. For primary prevention, established 10-year risk
categories for ASCVD are low (<7.5%), intermediate (7.5%—20%)
and high (>20%)."> T2D over 40 years of age (or younger if at
increased ASCVD risk) confers automatic intermediate to moder-
ate risk. Individuals with familial hypercholesterolemia, HIV,
metabolic syndrome, MASLD, CKD, and chronic inflammatory
diseases are also considered to be at intermediate to high risk.'*!3
When the decision to initiate pharmacotherapy is uncertain, a
validated risk calculator can estimate 10-year risk for ASCVD
(Table 1). For individuals with intermediate calculated risk, the
presence of additional risk enhancers (eg, family history, elevated
TG/non—HDL cholesterol, and CKD) may result in reclassification
to high risk. The routine use of ancillary risk markers (apolipo-
protein B, lipoprotein[a], high sensitivity C-reactive protein, cor-
onary artery calcium score) are not recommended by the 2025
AACE Guideline on Pharmacologic Management of Adults with
Dyslipidemia'® because the task force determined that, based on
currently available evidence, there was limited added benefit
when already using a validated risk assessment tool. However,
there may be some utility for reclassification of intermediate to
high risk if it impacts therapy. Risk calculators are appropriate for
determining risk for primary prevention, but adults with estab-
lished ASCVD are already considered high risk and should be
treated for secondary prevention.

Step 4. Initiate a Statin as First-Line Therapy

Treatment of individuals at low risk should focus on lifestyle
modifications. For adults at intermediate risk, a moderate-in-
tensity statin (30%—40% LDL-C—lowering) is appropriate while for
those at high risk, a high-intensity statin (50%—60% LDL-
C—lowering) is indicated (Table 2).!%59 The majority of adults with
T2D have an indication for a high-intensity statin. Although statins
have been shown to increase glucose levels, the effect is minimal
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Table 1
Atherosclerotic Cardiovascular Disease Risk Calculators

Endocrine Practice xxx (XXXX) XXX

Calculator URL

a,b

American Heart Association PREVENT Calculator

https://professional.heart.org/en/guidelines-and-statements/prevent-risk-calculator/

prevent-calculator

American College of Cardiology Pooled Cohort Equations ASCVD Risk
Estimator Plus
Framingham Heart Study CVD Risk Calculator

https://tools.acc.org/ascvd-risk-estimator-plus/#!/calculate/estimate/

https://www.framinghamheartstudy.org/fhs-risk-functions/hard-coronary-heart-disease-

10-year-risk/

European Society of Cardiology SCORE2, SCORE2-OP® and SCORE2-
Diabetes®

https://www.escardio.org/Education/Practice-Tools/CVD-prevention-toolbox/SCORE-Risk-
Charts

https://www.mdcalc.com/calc/10510/score2-diabetes

PAHO Cardiovascular Risk Calculator?
MESA Risk Score™*
QRISK?

/
https:/
/

https://www.paho.org/en/hearts-americas/cardiovascular-risk-calculator-app
/www.mesa-nhlbi.org/MESACHDRisk/MesaRiskScore/RiskScore.aspx
https://qrisk.org/

Abbreviations: ASCVD = atherosclerotic cardiovascular disease; CVD = cardiovascular disease; MESA = Multi-Ethnic Study of Atherosclerosis; PAHO = Pan American Health

Organization.
Includes hemoglobin Alc or diabetes mellitus status.

European populations and SCORE2-OP for individuals >79 years of age.

a
b
c
d 45-75 years of age range in Latin American and Caribbean populations.
e

Table 2
Statin Therapy

Statin Low Intensity Moderate Intensity High Intensity
Simvastatin 10 mg 20—40 mg —

Pravastatin 10—20 mg 40—80 mg —

Lovastatin 20 mg 40 mg —

Fluvastatin 20—40 mg 40 mg BID/80 mg XL —
Pitavastatin 1 mg 2—4 mg —
Atorvastatin — 10—20 mg 40—80 mg
Rosuvastatin — 5—10 mg 20—40 mg

Abbreviation: BID = twice daily. ]
Modified from Blonde et al'® and Stone et al.'®®

and outweighed by CV benefits.!”® For individuals with prediabe-
tes, the benefits of statin therapy should be weighed in the context
of the ASCVD risk score and the minor risk of progression to T2D
with statin use,'”! which tends to occur in those who are closer to
the threshold for diagnosis of T2D.!”>!73 Of the available risk cal-
culators, the American Heart Association PREVENT Calculator and
the European Society of Cardiology SCORE2-Diabetes provide for
entry of A1C values.

Residual risk can persist even with maximally tolerated statin
therapy in individuals with multiple risk factors and those with
stable clinical ASCVD. Lipids should initially be monitored at 6- to
12-week intervals to determine if intensification of therapy is
needed and then at less frequent intervals (eg, 6 months) once
lipid goals are attained.

Some people may manifest statin intolerance. The
FDA—accepted definition of statin-induced myopathy is pain or
weakness accompanied by a creatine kinase (CK) level >10-fold
the upper limit of the normal laboratory range, but this is rare
(<0.1% over placebo in clinical trials). The risk of severe rhabdo-
myolysis with CK >40-fold the upper limit of normal is approxi-
mately 1 to 4 in 10,000 per year.”* However, statin-associated
muscle symptoms (SAMS) are more commonly characterized by
myalgias, weakness, tenderness, and the causality is not always
clear.”#17> The overall incidence of statin intolerance is in the
range of 5% to 20%, with lower rates in placebo-controlled trials;
clinical trials with direct queries about muscle symptoms did not
show a significant difference in the rates of muscle symptoms
among participants in statin and placebo groups.'”* SAMS may
resolve with discontinuation and recur when rechallenged with
the same or alternative statin. Management includes
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Separate calculators for CVD and ASCVD (coronary disease and stroke); includes ZIP code for estimate of health disparities.

45-85 years of age range in Caucasian, Chinese American, African American, or Hispanic populations.

acknowledging the symptoms and considering testing the CK. The
2025 AACE Algorithm for Management of Adults with Dyslipide-
mia provides comprehensive guidance for investigating and
managing SAMS, including integration of CK levels in decision
making.'?

Risk factors for myopathy include age >65 years, female sex,
low BMI, East Asian heritage, history of muscle symptoms,
impaired renal and/or hepatic function, DM, HIV infection,
concomitant medications (eg, fibrates, erythromycin, fluconazole),
vitamin D deficiency, hypothyroidism, and acute infection.!>'%®
Drug interactions should be considered, particularly for concom-
itant medications and statins that have high first-pass metabolism
and are metabolized through CYP3A4 (eg, simvastatin, lovastatin,
atorvastatin). When symptoms resolve, and if myopathy was mild,
a rechallenge with a lower dose or less frequent dosing
(eg, alternate days), or use of a hydrophilic statin with less asso-
ciation with myopathy (eg, pravastatin, rosuvastatin) may increase
tolerance of statin therapy. Even though observational studies
have shown that normalization of 25-hydroxy-vitamin D3 levels'’®
may help with SAMS, a secondary analysis of the VITamin D and
OmegA-3 Trial (VITAL) revealed that the frequency of statin-
induced myopathy did not differ with vitamin D supplementation
compared with placebo."”’

Step 5. Intensify Therapy to Achieve Lipid Targets

In adults with T2D, additional laboratory testing of lipid levels
should be undertaken at frequent intervals (every 3—6 months) to
direct titration of the statin or addition of an adjunct therapy to
achieve lipid targets. Less frequent testing intervals can be
considered once lipid goals are consistently achieved. For in-
dividuals with ASCVD or at increased risk of ASCVD, including
those with T2D, AACE issued a conditional recommendation for an
LDL-C target of <70 mg/dL (1.8 mmol/L) based on meta-analyses of
numerous trials, showing only a moderate decrease in risk of
myocardial infarction (MI) and trivial to no impact on other CV
events and mortality with a lower LDL-C target.'>"* For very high-
risk individuals with clinical ASCVD (acute coronary syndrome,
previous MI, stroke, peripheral artery disease), a lower LDL-C
threshold of <55 mg/dL (<1.4 mmol/L) has been recommended by
other organizations'’® and a previous guideline from AACE."”® This
cutoff was derived from the results of IMPROVE-IT (The Improved
Reduction of Outcomes: Vytorin Efficacy International Trial),


https://professional.heart.org/en/guidelines%2Dand%2Dstatements/prevent%2Drisk%2Dcalculator/prevent%2Dcalculator
https://professional.heart.org/en/guidelines%2Dand%2Dstatements/prevent%2Drisk%2Dcalculator/prevent%2Dcalculator
https://tools.acc.org/ascvd%2Drisk%2Destimator%2Dplus/%23%21/calculate/estimate/
https://www.framinghamheartstudy.org/fhs%2Drisk%2Dfunctions/hard%2Dcoronary%2Dheart%2Ddisease%2D10%2Dyear%2Drisk/
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https://www.escardio.org/Education/Practice%2DTools/CVD%2Dprevention%2Dtoolbox/SCORE%2DRisk%2DCharts
https://www.escardio.org/Education/Practice%2DTools/CVD%2Dprevention%2Dtoolbox/SCORE%2DRisk%2DCharts
https://www.mdcalc.com/calc/10510/score2%2Ddiabetes
https://www.paho.org/en/hearts%2Damericas/cardiovascular%2Drisk%2Dcalculator%2Dapp
https://www.mesa%2Dnhlbi.org/MESACHDRisk/MesaRiskScore/RiskScore.aspx
https://qrisk.org/
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where the combination of simvastatin with ezetimibe achieved an
LDL-C level of 53 mg/dL (1.4 mmol/L) and resulted in a modest
relative risk reduction of 6% for major adverse cardiovascular
events (MACEs) in participants who had a recent hospitalization
for acute coronary syndrome.'®>18! Subsequent meta-analyses did
not observe differences in relative risks for CV events and mor-
tality in individuals achieving lower LDL-C targets. Overall, there
can be considerable medication costs associated with a lower LDL-
C target that has to be balanced with the strength of the evidence
and the degree of benefit for reduction in MACE.'®!

If lipid targets cannot be achieved with maximally tolerated
statin therapy, then additional therapies should be considered,
usually with the addition of ezetimibe (10 mg/day) to inhibit
cholesterol absorption. If treatment goals are not met on a maxi-
mally tolerated statin combined with ezetimibe, additional ther-
apy with bempedoic acid (an adenosine triphosphate citrate lyase
inhibitor), a proprotein convertase subtilisin/kexin type 9 (PCSK9)
monoclonal Ab (mAb), alirocumab or evolocumab, or a bile acid
sequestrant (colesevelam, colestipol, cholestyramine) are options.
Bempedoic acid can cause hyperuricemia (in <3% of users) and
should be used with caution in those with a history of gout. Tendon
rupture also has been reported with bempedoic acid, with
increased risk for those with a previous history of tendon prob-
lems, those taking corticosteroids or fluoroquinolones, or those
with renal failure. Bile acid resins may decrease absorption of
other oral medications (eg, levothyroxine), so this should be
considered before initiation. Inclisiran is a small PCSK9 interfering
RNA that decreases LDL-C levels. While we await data to support
improved CV outcomes with inclisiran, AACE suggests use of the
mAb-based PCSK9 inhibitors that provide a small CV benefit in
individuals with ASCVD or at increased risk of ASCVD and on
maximally tolerated statins.!> When considering use of a PCSK9
inhibitor, it is important to consider cost, access, and the risk of
ASCVD events in those with an LDL-C above goal in spite of
maximally tolerated statin therapy. Evolocumab has received
approval from the FDA for use in adults at increased risk for
MACEs'®? (specifically CV death, MI, stroke, unstable angina
requiring hospitalization, or coronary revascularization), while
alirocumab is approved for use in those with already established
ASCVD.'®3

For individuals with true statin intolerance, a change in therapy
may be the only recourse and switching to bempedoic acid, a
PCSK9 mADb, or a bile acid resin can be considered depending on
person-specific characteristics.

Step 6. Hypertriglyceridemia Management

Management of hypertriglyceridemia requires intensification
of lifestyle with tight adherence to a healthy diet (eg, avoidance of
simple carbohydrates, fruit juices, and alcohol). Clinicians also
should look for secondary causes contributing to hyper-
triglyceridemia such as concomitant medications (estrogens, ret-
inoids, anti-rejection drugs, L-asparagine) and hypothyroidism,
among other disorders.'> For individuals with T2D, tightening
glycemic control also may be needed.

In patients with hypertriglyceridemia, prevention of ASCVD
remains a treatment priority and statins are first-line therapy,
while fibrates are reserved for prevention of pancreatitis in the
setting of severe hypertriglyceridemia. Pancreatitis risk is
increased for TG levels >500 mg/dL (5.6 mmol/L) and particularly
if TG levels are >885 mg/dL (10.0 mmol/L)."? For individuals with
T2D and TG levels >200 to 500 mg/dL (>2.3—5.6 mmol/L), on a
background of an optimally dosed statin and an LDL-C at goal, the
addition of a fibrate has not been proven to decrease MACEs. In the
PROMINENT trial (Pemafibrate to Reduce Cardiovascular
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Outcomes by Reducing Triglycerides in Patients with Diabetes),
the incidence of MACE with TG levels >200 mg/dL (>2.3 mmol/L)
was not reduced by pemafibrate despite lowering of TG, very—low-
density lipoprotein cholesterol, remnant cholesterol, and apoli-
poprotein C-III levels by 26% to 28%.'®* This aligned with the
findings of the ACCORD (Action to Control Cardiovascular Risk in
Diabetes) trial, which did not find benefit for the addition of
fenofibrate to simvastatin for MACEs.'®> Subgroup analyses of the
FIELD (Fenofibrate Intervention and Event Lowering in Diabetes)
study and meta-analyses reported that adults with T2D and
elevated TG levels (>200 mg/dL [>2.3 mmol/L]) and/or low HDL-C
(<40 mg/dL [<1.03 mmol/L]) may derive some ASCVD benefit from
the addition of a fibrate.!%!86-189 However, a meta-analysis of 12
trials (53,271 participants) found that, although treatment with
fibrates was associated with decreased MACE, the effect was
attributable and proportionate to lowering of LDL-C.'°° AACE does
not recommend the addition of fibrates to a statin to decrease
ASCVD risk for individuals with T2D,'>'*> and the first priority
should be to reduce LDL-C to goal with a maximized statin and
additional LDL-C lowering therapy when indicated.

The REDUCE-IT (Reduction of Cardiovascular Events with Ico-
sapent Ethyl-Intervention Trial) demonstrated that the addition of
icosapent ethyl (IPE) to statin therapy positively reduced CVD
events by 25% in participants with T2D and TG levels >135 mg/dL
(>1.5 mmol/L) and ASCVD or age >50 years and a second CV risk
factor, although this effect was independent of TG and LDL-C
lowering.!”! Potential concerns about the magnitude of the
beneficial effect of IPE with use of the mineral oil placebo in
REDUCE-IT have been voiced, but overall, IPE can be added if TG
levels are 150 to 499 mg/dL (1.7—5.6 mmol/L) in adults with T2D at
LDL-C goal on a maximally tolerated statin and with established
ASCVD or >2 additional traditional CVD risk factors. The use of
other omega 3 fatty acid formulations containing both eicoso-
pentaenoic acid (EPA) with docosahexaenoic acid (DHA) are not
recommended because of a lack of benefit for adults at high risk for
ASCVD," as demonstrated by the STRENGTH trial.'®?

Fibrate therapy can be added to reduce the risk of pancreatitis
in adults with hypertriglyceridemia >500 mg/dL (5.6 mmol/L)."®
Prescription grade omega-3 fatty acids (EPA or EPA/DHA) can be
considered with a caution that there can be increased risk for atrial
fibrillation, bleeding, and an increase in LDL-C.”*> Niacin is not
recommended by AACE for use in hypertriglyceridemia, including
severe hypertriglyceridemia.'® For individuals with persistent TG
>885 mg/dL (10 mmol/L), referral for genetic testing for familial
chylomicronemia syndrome should be considered as it may
impact the choice of therapy to prevent acute pancreatitis. Ole-
zarsen is an apolipoprotein C-III inhibitor that has regulatory
approval as an adjunct to low-fat diet for familial chylomicronemia
syndrome.'® In the Balance trial, there was a 90% reduction in
episodes of acute pancreatitis in the olezarsen treated group.'??

Algorithm 5. Atherosclerotic Cardiovascular Disease Risk
Reduction Algorithm: Hypertension

HTN is prevalent among adults with T2D and increases the risk
of macrovascular and microvascular complications of DM.'°# The
coexistence of prediabetes and HTN also increases the risk of CV
events.'”” Data from the UK Prospective Diabetes Study demon-
strated that increased BP control in adults with T2D decreased the
risk of death related to DM and micro- and macrovascular com-
plications, and the favorable risk-benefit profile of intensive BP
control on ASCVD risk has been confirmed in subsequent clinical
trials that included participants with T2D,!96-200

Although there are clear pathophysiologic mechanisms that
link T2D to HTN, secondary causes of HTN should be considered
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and ruled out. Primary hyperaldosteronism is an underdiagnosed
and treatable cause of secondary HTN and is highly prevalent in
individuals with T2D, estimated at approximately 10% to 20% of
adults in some studies.??’~>> The most recent guidance for pri-
mary hyperaldosteronism provides a conditional recommendation
to screen all adults with HTN using a plasma aldosterone con-
centration and plasma renin activity (or direct renin concentra-
tion).?°" However, interpretation of testing can be complex,
particularly in the context of potentially interfering antihyper-
tensive medications. Individuals with a positive screening test can
require referral to an endocrinologist or a HTN specialty clinic for
further assessment and confirmation. Spironolactone or epler-
enone are the rational choices to treat primary hyper-
aldosteronism if surgical intervention (eg, unilateral adrenal
disease) is not possible.

AACE historically has set a systolic BP goal for the majority of
adults with T2D as <130 mm Hg with a diastolic BP goal of <80 mm
Hg (Algorithm Fig. 5).° A lower target can be considered for adults
with micro- or macroalbuminuria, those at moderate/high risk for
ASCVD or with established ASCVD, peripheral vascular disease, or
retinopathy. It is recognized that some adults with T2D may not
tolerate a goal of <130/80 mm Hg, including those with orthostatic
hypotension from autonomic, acute coronary syndrome (acute MI
or unstable angina), frailty, or medication intolerance.

The accuracy of BP measurement in the clinic should be ensured
using appropriately maintained and calibrated equipment, trained
and proficient medical staff, and correctly sized cuffs for individuals
in appropriate positions (ie, sitting in a chair with feet on floor, arm
supported at heart level). Ideally, serial measurements should be
taken and averaged. Twenty four—hour ambulatory BP monitoring
has been shown to correlate better with ASCVD risk than clinic BP
measurements and it can help to identify individuals with “masked
HTN” (normal BP in clinic but elevated outside of the clinic) and a
lack of the normal nocturnal decrease in BP, which are both com-
mon findings in adults with T2D and can contribute to increased
ASCVD risk, end organ damage, and mortality.?°*?% Home BP
monitoring by individuals with T2D also may improve adherence to
pharmacotherapy and success in reaching BP goals.?’®?%7 The rec-
ommended interventions for the management of HTN in adults
with prediabetes and DM are outlined below.

Step 1. Initiate Lifestyle Interventions

Weight loss of 5% can lower BP, with the largest impact in
adults who lose 10% to >15%.15729% physical activity several times
per week is also an important component in the treatment of HTN,
because there are reductions in both systolic and diastolic BP with
endurance (aerobic) and dynamic resistance training (involving
motion and sources of resistance such as free weights, resistance
bands, exercise machines or leveraging body weight).?%° In-
dividuals also should be counseled about limiting dietary sodium,
such as is prescribed with the DASH diet, which has been shown to
improve 10-year ASCVD risk by 10%.>'%?!" Mediterranean diets
also have been demonstrated to lower BP and the PREDIMED
study, which included participants with T2D, reported improved
primary prevention of ASCVD risk with an approximate 30%
decrease in the primary composite end point of acute MI, stroke, or
death from CV causes over 5 years.?'?1

Step 2. Start an Angiotensin-Converting Enzyme Inhibitor or
Angiotensin Il Receptor Blocker

Angiotensin-converting enzyme inhibitors (ACEis) or angiotensin
Il receptor blockers (ARBs) are considered first-line therapies for HTN
in adults with T2D, particularly in those with elevated urine albumin-
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to-creatinine ratio (UACR) >30 mg/g. Both classes appear to be
equally efficacious, but there is no additional benefit for coadmin-
istration of an ACEi and an ARB together, and combination may cause
harm.?'4>'7 The direct renin inhibitor aliskiren also should not be
combined with an ACEi or ARB. The ALTITUDE (Aliskerin Trial in Type
2 Diabetes Using Cardiorenal Endpoints) clinical trial data revealed
significant safety concerns in study participants with T2D and CKD
and/or CVD on an ACEi/ARB who received aliskerin primarily due to
adverse events of hyperkalemia and hypotension, without signifi-
cant improvement in renal or ASCVD outcomes.?'® The ARB or ACEi
dose should be titrated up on a regular basis (minimum every 2—3
months) to reach the BP goal. For those who manifest intolerance to
an ACEi (eg, cough), an ARB can be substituted. Thiazide diuretics and
dihydropyridine calcium channel blockers (CCBs) also are effective as
initial therapy for BP lowering so they may be another acceptable first
line choice in the absence of evidence of DM-related kidney disease
and microalbuminuria, where the evidence is more robust for ACEi/
ARBs. If a person’s initial BP is >150/100 mm Hg, dual therapy may
need to be used at the outset to reach BP goals (see Step 3. Add-on
Therapy).

Step 3. Add-on Therapy

If the BP goal is not achieved with optimally titrated ACEi or
ARB therapy alone, additional add-on therapy is needed. Other
antihypertensive agents also have shown efficacy in slowing esti-
mated glomerular filtration rate (eGFR) decline in individuals with
T2D and HTN, including diuretics and CCB.?'° A thiazide diuretic
(eg, hydrochlorothiazide, chlorthalidone, indapamide) is an
effective second-line antihypertensive, and there are numerous
combination pills with ACEis or ARBs with the potential to increase
adherence. Dihydropyridine CCBs (eg, amlodipine or nifedipine)
also can be considered as add-on therapies.

Many adults with HTN require multiple antihypertensive
medications to achieve their goal BP.

The steroidal mineralocorticoid receptor antagonists (MRAs)
spironolactone and eplerenone should be considered for add-on
therapy in individuals with resistant HTN (>140/90 mm Hg on 3
medications, including a maximum-dose diuretic). The PATHWAY-
2 study showed that the addition of low dose spironolactone
(25—50 mg) to a combination of an ACEi/ARB, a CCB, and a diuretic
(eg, thiazide) was most effective for further BP lowering compared
with placebo, peripheral o1 blocker (doxazocin), or f1 blocker
(bisoprolol), across an array of renin levels.?? These findings
confirmed that sodium retention is a key underlying cause that
needs to be addressed in adults with resistant HTN.?2® When
adding an MRA to an ACEi or ARB, potassium levels and kidney
function should be monitored approximately 1 week after initia-
tion and after a dose change as well as at routine visits or more
frequently in those at higher risk for hyperkalemia.’?"?%>? There are
data supporting the benefits of the nonsteroidal MRA finerenone
for progression of CKD and risk of heart failure (HF), ASCVD events,
and related mortality in adults with T2D and microalbuminuria
(UACR >30-300 mg/g), macroalbuminuria (>300 mg/g), or more
advanced CKD but with an eGFR >25 mL/min/1.73 m?2?3-226
Although finerenone can modestly reduce systolic BP, its effects
are independent of pretreatment BP levels, and regulatory
approval is for risk reduction for eGFR decline, end-stage kidney
disease, CV death, nonfatal MI, and hospitalization for HF in adults
with CKD and T2D.?%

Additional therapies can include a- and B-blockers. Notably,
B-blockers can be associated with weight gain, thought to be
secondary to decreased energy expenditure.’?$??? This may be
more pronounced with older agents such as atenolol or meto-
prolol, so the use of newer o-f blockade (carvedilol, labetalol,
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dilevalol) or Bi-selective agents (nebivolol or betaxolol) may be
more weight sparing. The central oy agonist (clonidine) or a pe-
ripheral a1 receptor antagonist (eg, doxazosin, prazosin, terazosin)
may be needed for individuals who are still hypertensive despite
multiple therapies. Hydralazine also may be an effective adjunct
therapy but requires multiple doses throughout the day.

Clinicians should be aware that there may be a mild reduction
in systolic BP when initiating a GLP-1 RA (~1-2 mm Hg) or SGLT2i
(~3-5 mm Hg).230-235

Algorithm 6. Comorbidities- and Complications-Centric
Glycemic Control Algorithm

Individuals with T2D experience significant morbidity caused
by ASCVD, which also is the leading cause of mortality in T2D
despite contemporary therapy with lipid-modifying, antiplatelet,
and antihypertensive agents.”>® Therapeutic lifestyle changes
remain a fundamental component of glycemic control and should
include a healthy meal plan, regular physical activity, healthful
behavior practices (tobacco cessation and decreased alcohol
intake), and weight management. Importantly, some agents
belonging to newer classes of glucose-lowering agents, particu-
larly GLP-1 RA and SGLT2i, have been demonstrated in large, RCTs
to impact MACEs, HF, and/or CKD risk in individuals with T2D.
Each trial had key differences such as the proportion of partici-
pants with established ASCVD versus those at high risk for ASCVD
(primary prevention), heart failure with preserved or reduced
ejection fraction (HFpEF or HFrEF), or preexisting high-risk or very
high-risk CKD (by Kidney Disease: Improving Global Outcomes
risk stratification or KDIGO criteria). Each antihyperglycemic agent
has distinct effects on all-cause mortality, MACEs, CV death, CKD,
hospitalization for HF, and fatal and nonfatal stroke. Additional
data also are accumulating for benefits of these medications for
MASLD, which affects a majority of adults with T2D.?*”?38 With an
understanding of the clinical trial evidence for improved out-
comes, there has been a paradigm shift from an exclusively
glucose-centric approach to one that prioritizes the risk factors,
complications, and comorbidities of each individual with T2D to
tailor glucose-lowering pharmacotherapy (see Algorithm Fig. 6
and Algorithm Fig. 9).

HF

SGLT2is have become a cornerstone of HF treatment, earning
class 1 guideline recommendations for HFrEF and significant
recognition for their benefits for HFpEF, supported by robust
clinical trial evidence.?>? SGLT2i therapy significantly and robustly
reduces the risk of hospitalization for HF or CV death (by
approximately 20%—25%) in adults with T2D, with or without
ASCVD, and to improve HF-related symptoms in individuals with
established HF, regardless of left ventricle (LV) ejection fraction,
background glucose-lowering therapies, or HF therapies.!?->40-246
In a meta-analysis, SGLT2i use resulted in a 32% reduction in risk of
hospitalization for HF and a 15% reduction in CV death compared
with placebo.’*” Sotagliflozin is a dual sodium—glucose cotrans-
porter (SGLT)-1 and SGLT2i that has regulatory approval for the
treatment of HF, including for adults with T2D and ASCVD risk, but
is not approved as a glucose-lowering medication.’*® An SGLT2i
with proven HF benefit (dapagliflozin, empagliflozin) should be
recommended as first-line treatment in adults with T2D and HF
regardless of A1C goal or other glucose-lowering treatments,
including metformin.

Additional clinical trial evidence is needed to understand the
impact of GLP-1 RAs and GIP/GLP-1 RAs for individuals with HF. A
meta-analysis that included 8 CVOTs for 8 different GLP-1 RAs
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showed a reduction in hospitalization for HF of 11%.2*° In early
trials of participants with HFrEF, liraglutide did not decrease time
to death or rehospitalization for HF, including a subgroup analysis
of participants with T2D.?*° Liraglutide also did not improve LV
ejection fraction compared with placebo in participants with
HFrEF (with or without T2D), and there was a significant increase
in heart rate (average +6 beats per minute) and serious adverse
cardiac events.?”! For HFpEF, semaglutide 2.4 mg weekly injection
has been demonstrated to reduce HF-related symptoms and
physical limitations in individuals with T2D and obesity.'® From
the SUMMIT (Study of Tirzepatide in Participants With Heart
Failure With Preserved Ejection Fraction and Obesity) trial, in
obese adults >40 years of age with HFpEF (with nearly half of
participants with T2D), the GIP/GLP-1 RA tirzepatide reduced
worsening HF events by 46% with a 56% reduction in HF events
requiring hospitalization.'”>*> Based on available data, GLP-1 and
GIP/GLP-1 RAs may have benefit in the context of obesity-related
HFpEF, but there is a lack of convincing evidence for HFrEF;
therefore, SGLT2is are recommended as first-line therapy for in-
dividuals with T2D and HFrEF.

Some glucose-lowering agents have been shown to cause harm
and should be avoided in individuals with HF. The DPP-4i sax-
agliptin has been shown to increase the rate of HF hospitaliza-
tions.”>> There also was a trend for HF hospitalizations with
alogliptin in a post hoc analysis of the EXAMINE trial, so caution is
advised with the use of this agent for individuals with New York
Heart Association (NYHA) class I1I or IV CHF.%>* In a meta-analysis
of CVOTs, DPP-4is were neutral versus placebo for hospitalization
for HF and inferior to SGLT2i and GLP-1 RA.?>> TZDs can worsen
fluid retention—individuals who have symptomatic HF should not
use them—and initiation of pioglitazone is contraindicated in in-
dividuals with NYHA class IIl or IV CHE**°

CKD

Nearly 50% of U.S. adults with kidney failure have DM.?*” The
evidence for benefit of SGLT2is to reduce adverse renal outcomes
is robust, with an approximately 38% reduction in composite
outcomes, which varied across trials but included worsening of
eGFR or creatinine, end-stage kidney disease with or without need
for kidney replacement therapy or transplant, kidney death, or CV
death.”*” Use of an SGLT2i with proven benefit (canagliflozin,
empagliflozin, dapagliflozin) is recommended as foundational
therapy to reduce progression of DM-related kidney disease and
CVD risk for individuals with T2D. It is important to note that the
eGFR thresholds for initiation or use of SGLT2i for a glycemic
indication are higher than those for CKD benefit because efficacy
for glucose-lowering is diminished at lower eGFR. Current FDA
regulatory guidance states that empagliflozin can be used for
glycemic control at an eGFR >30 mL/min/1.73 m?, while the
threshold for dapagliflozin, canagliflozin, and ertugliflozin is an
eGFR >45 mL/min/1.73 m?.2°-25" However, cumulative evidence
from key clinical trials justifies lower eGFR thresholds (>20 mL/
min/1.73 m?) for cardiorenal benefit with SGLT2i of proven
benefit,!0-240-244.262-266 \yhile FDA regulatory guidance for SGLT2i
use below eGFR 45 mL/min/1.73 m? is limited to empagliflozin®>®
(>20 mL/min/1.73 m?) and dapagliflozin®*° (to >25 mL/min/1.73
m?.2?! There also is emerging evidence to support the combination
of SGLT2i with the nonsteroidal MRA finerenone. Finerenone is
recommended for individuals with CKD associated with T2D and
eGFR >25 mL/min/1.73 m? and UACR >30 mg/g to reduce risk of
eGFR decline, end-stage kidney disease, CV death, nonfatal MI, and
hospitalization for HF in adults with CKD and T2D.??” These in-
dications are based on the improved kidney and CV composite
outcomes from the FIGARO-DKD??® and FIDELIO-DKD trials.?*?
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The 180-day phase 2 CONFIDENCE trial showed that combination
of finerenone with empagliflozin reduced UACR significantly more
than either agent alone.?®’ The benefits of combination SGLT2i and
finerenone for UACR and major adverse kidney events also have
been reported using retrospective analyses.20%26

GLP-1 RAs also are an option to reduce progression of albu-
minuria, eGFR decline, and ASCVD risk in individuals with T2D and
CKD with eGFR 15 mL/min/1.73 m?.!%?7%271 A pooled analysis of
data from CVOTs for semaglutide and liraglutide suggested a
benefit of these agents to improve kidney outcomes, particularly in
those with preexisting kidney disease.>’> In the FLOW trial, sem-
aglutide (1.0 mg weekly injection) reduced the risk of major kidney
disease events (a composite of onset of kidney failure, >50%
reduction in eGFR from baseline, and death from kidney-related or
CV causes) in individuals with T2D and CKD (eGFR 50—75 mL/min/
1.73 m? and 300—5000 mg UACR, or eGFR 25—50 mL/min/1.73 m?
and 100—5000 mg UACR).'® Furthermore, time to death from any
cause, CVD death, and first major CVD event also were reduced.'®
These results provide evidence for use of semaglutide injection to
reduce the risk of kidney and CVD outcomes in this population.
The impact of oral semaglutide on a secondary endpoint of time to
majo]r9 kidney adverse events did not reach significance in the SOUL
trial.

ASCVD

Three of the available GLP-1 RA—based therapies—Iliraglutide,
semaglutide (injection and oral), and dulaglutide—have been
shown in RCTs to significantly lower the risk of composite
“3-point” MACEs (nonfatal MI, nonfatal stroke, and CV death) in
individuals at high risk for ASCVD.!%?7327> A 2025 meta-analysis
of GLP-1 RA CVOTs found a 14% risk reduction in MACEs in in-
dividuals with or without established ASCVD, regardless of A1C, or
background glucose-lowering therapy.”’® Another meta-analysis
reported a 21% reduction (hazard ratio [HR] 0.79) in risk of MACE,
with consistent effects whether participants were receiving or not
receiving SGLT2is at baseline.?’” This latter observation is impor-
tant because it means that an individual taking an SGLT2i, such as
for HF or CKD, may still derive benefit from the addition of a GLP-1
RA for ASCVD risk reduction. Only dulaglutide and oral semaglu-
tide have FDA indication to reduce the risk of MACEs for primary
prevention in adults at high risk for ASCVD, based on the results of
the REWIND and SOUL trials, respectively,'>?7>278 while liraglu-
tide and semaglutide injection are approved by the FDA for sec-
ondary prevention in individuals with established ASCVD
combined with T2D or with overweight/obesity, respectively. The
SURPASS-CVOT trial compared tirzepatide with dulaglutide and
showed that tirzepatide was non-inferior to dulaglutide for time to
first MACE events (HR 0.92, CI 0.83—1.01, P =.086) and superior for
time to all-cause death (HR 0.84, CI 0.75—0.94, P = .002).279280

RCTs, pooled analysis, and meta-analyses of the effects of DPP-
4i on MACEs have repeatedly demonstrated that this class of
incretin therapies is safe but neutral 2>>?81:282

While SGLT2is have been demonstrated convincingly to lower
the risk of hospitalization for HF and improve renal outcomes, the
evidence for benefit with 3-point MACEs has only been shown for
select agents and with lesser impact compared with GLP-1 RAs
with proven benefit. Of note, the characteristics of the high-risk
primary prevention population were not consistent across all trials
with SGLT2is but generally included age >55 years, albuminuria or
proteinuria, HTN and LV hypertrophy, LV systolic or diastolic
dysfunction, and/or ankle-brachial index <0.9. In individuals with
T2D and ASCVD, empagliflozin and canagliflozin have both been
shown to decrease 3-point MACEs compared with placebo with a
HR of 0.86 for both (P = .04 and P = .02 for superiority,
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respectively), while results were neutral for dapagliflozin (HR 0.93,
P = 17)%%2% Dapagliflozin and empagliflozin significantly
reduced death from CV causes (which includes death from HF) by
18% and 38% respectively, while the impact of canagliflozin was not
significant.?43-246

Therefore, when adults with T2D have established ASCVD or
are at high risk for ASCVD, a GLP-1 RA with proven CV benefit
(semaglutide, liraglutide, or dulaglutide) should be initiated as
first-line therapy independent of A1C goal or other glucose-
lowering treatments, including metformin (Algorithm Fig. 6).° As
an alternative to GLP-1 RA, with consideration of comorbidities,
potential side effects, and/or individual preferences, clinicians may
initiate an SGLT2i with CVD benefit (canagliflozin, empagliflozin)
to reduce MACEs with T2D and established ASCVD.?**?4> For
adults with T2D and established ASCVD or at high risk for ASCVD,
the use of an SGLT2i reduces the risk of hospitalization for HF
regardless of background glucose-lowering therapy, CV therapy, or
A1C,'° and in adults with HF and/or CKD, SGLT2i should be initi-
ated as first-line therapy.

Stroke/TIA

The risk of stroke is markedly increased in DM, with a study of
National Health and Nutrition Examination Survey data
(2013—2018) reporting an OR of 28.28% As discussed in the section
on ASCVD, the 3 GLP-1 RAs approved by the FDA to reduce the risk
of MACEs, including stroke, are dulaglutide (with or without
established ASCVD), liraglutide, and semaglutide SC (the latter 2
agents in individuals with established CVD).?®* Dulaglutide and
semaglutide have been shown to significantly decrease nonfatal
stroke by 24% and 39%, respectively, for adults with T2D at high
risk for ASCVD as a stand-alone outcome outside of composite
3-point MACEs.>’>27> Across meta-analyses, GLP-1 RA appear to
reduce risk of stroke by 15% to 17% in adults with T2D and prior
ASCVD or at high risk for ASCVD.!0->49285286 [ individuals with
T2D and ASCVD or those at high risk for ASCVD, the use of GLP-1
RA with proven benefit is recommended to reduce stroke risk.'”
With regard to the GIP/GLP-1 RA tirzepatide, the SURPASS-CVOT
showed that tirzepatide was noninferior (HR 0.91, 95% CI 0.76-
1.09) to the comparator dulaglutide for nonfatal stroke, which can
be considered in the context that dulaglutide reduced the risk of
stroke and nonfatal stroke by 24% in the REWIND trial.>’>280

The TZD pioglitazone appears to reduce the risk of recurrent
stroke and acute coronary syndrome?®’ in prediabetes and can be a
consideration to reduce the risk of recurrent stroke in individuals
with insulin resistance, prediabetes, or T2D and a prior TIA or
stroke.!0->88-290 A meta-analysis of 3 RCTs of pioglitazone in adults
with a previous stroke reported a 32% reduction in recurrent
stroke and 25% reduction in future ASCVD events.”®® Using a
composite of stroke or MI, a post hoc analysis of the Insulin
Resistance Intervention in Stroke (IRIS) trial showed that lower
doses of pioglitazone (15—30 mg) were as effective as 45 mg for
prevention, but with less adverse effects.?"!

Regarding stroke and SGLT2is, 2 meta-analyses have shown
that there was a reduced HR of approximately 0.5 for hemorrhagic
stroke when pooling data from completed SGLT2i trials, while
there was no significant impact on ischemic stroke.??%>%3

MASLD

The prevalence of steatotic liver disease is extremely high in
adults with T2D and estimated at 65% globally?*; a finding of
hepatic steatosis in individuals without a significant history of
alcohol use and with T2D (or metabolic syndrome) is sufficient for
diagnosis of MASLD, which is the updated term for nonalcoholic
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fatty liver disease (NAFLD).>?> The recent change in terminology
from NAFLD to MASLD reflects a growing understanding of the
condition’s complex relationship with metabolic health and aims
to better describe its underlying mechanisms and associated risk
factors. In simple terms, MASLD is a condition characterized by the
accumulation of fat in the liver, often occurring alongside other
metabolic cardiometabolic health issues such as obesity, T2D, high
BP, and dyslipidemia. MASLD is now the most common chronic
liver disease and is associated with increased risk of CV events,
CKD, hepatocellular carcinoma and other extrahepatic malig-
nancies, and liver failure’?®-2% so that the identification, staging,
monitoring, and management of MASLD is an imperative to
improve the health of individuals with T2D. In its more severe
form, MASLD can progress to MASH, which involves liver inflam-
mation and hepatocellular injury. Both MASLD and MASH are
considered serious health concerns because of their widespread
prevalence and potential complications. Intensive lifestyle mea-
sures should be emphasized, particularly dietary changes, weight
loss (5% for reduction in steatosis and >7% to 10% to reverse
steatohepatitis and fibrosis), alcohol minimization or abstinence
(with moderate to severe fibrosis), and physical activity.??%>0°

Until recently, the only pharmacotherapy with regulatory
approval for the treatment of MASLD was resmetirom, a thyroid
hormone receptor [ agonist shown to improve fibrosis and
improve or resolve MASH.>°" However, the burgeoning evidence
for benefit of some subclasses of glucose-lowering agents for
MASLD and recommendations for treatment have been discussed
in detail in the 2022 AACE Guideline for the Diagnosis and Man-
agement of Non-Alcoholic Fatty Liver Disease and a recent
consensus statement from the American Diabetes Associa-
tion.>?%3%0 The current state of evidence for glucose-lowering
agents in MASLD has been reviewed,>?? and the impact on hepatic
steatosis, steatohepatitis, and fibrosis are summarized in
Algorithm Fig. 9, Profiles of Pharmacotherapy for T2D.

GLP-1 RA should be considered as a first-line therapy for
MASLD. Semaglutide weekly injection (2.4 mg) recently received
approval by the FDA for use in MASLD based on outcomes at 72
weeks from the ESSENCE trial which showed resolution of MASH
in 63% of participants (vs 34% of placebo) with reduction in fibrosis
in 37% (vs 22% of placebo) and resolution without worsening of
fibrosis; one-third of participants had both outcomes.?® Before the
ESSENCE trial, previous clinical trials using GLP-1 RA had small
sample sizes (exenatide,>?® liraglutide** dulaglutide,*®> and
semaglutide®°®) but encouraging findings and network meta-an-
alyses of 14 clinical trials in MASLD/MASH support the positive
impact of GLP-1 RA as therapy for MASLD.3?”%8 Current research
is focused on GLP-1 RAs with additional agonism (eg, GIP,
glucagon), which may provide advantages over GLP-1 RAs
alone.>®°313 The dual GIP/GLP-1 RA tirzepatide was recently
shown to resolve MASH in 40% to 60% of participants (10% of
placebo) in a dose-dependent manner (tirzepatide 5—15 mg), and
half of participants had a decrease in fibrosis by at least one
stage.’! Although the trial population was not limited to in-
dividuals with T2D, the majority (55%—60%) of participants had
T2D. Tirzepatide does not have regulatory approval for MASLD
indication at this time, but it may be an appropriate choice for
individuals who meet other prescribing criteria.

Several RCTs have demonstrated that pioglitazone can improve
key liver histologic features, such as steatosis, inflammation, and
hepatocellular ballooning, although its effects on fibrosis have
been less consistent.’’#>?! These findings have led to recom-
mendations for a more prominent position for pioglitazone for the
treatment of individuals with T2D who also have liver steatosis or
MASH with moderate to severe fibrosis.>*>°° Pioglitazone causes
dose-dependent weight gain of approximately 1% to 2% with 15 mg
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per day ranging to 3% to 5% with 45 mg per day, partially because
of fluid retention, but also increased subcutaneous adipose tissue.
Pioglitazone-induced weight gain can be mitigated by concomi-
tant GLP-1 RA or SGLT2i therapy.>?? As discussed above, pioglita-
zone should not be used in individuals with class III/[IV NYHA CHF.
In addition, pioglitazone has been associated with bone loss and
the development of osteoporosis and fractures, particularly in
postmenopausal women.

Data for SGLT2i as a therapy for MASLD are emerging. De-
creases in hepatic steatosis have been observed with dapagli-
flozin,>??3?% empagliflozin,?**?>> and canagliflozin®?® in RCTs
using noninvasive methods, primarily MRI-based techniques. A
post hoc analysis of the ertugliflozin CVOT (VERTIS CV) reported
decreased liver enzymes and the hepatic steatosis.’?’ At this
juncture, only 1 placebo-controlled RCT has used liver biopsy
specimens to assess MASLD outcomes with SGLT2i therapy.
Dapagliflozin significantly improved MASH and fibrosis in adults
with or without T2D and biopsy-proven MASH.>?8

OSA

The SURMOUNT-OSA trial investigated the impact of tirzepa-
tide for adults with obesity and OSA for participants with or
without positive airway pressure at baseline.'> Over the year-long
trial, mean body weight decreased by nearly 20%, the apnea-
hypopnea index (events/hour) decreased significantly, and scores
for patient-reported outcomes for sleep-related impairment and
disturbance improved significantly.'” Approximately two-thirds of
participants were characterized as having prediabetes at baseline.
However, no individuals with T2D were enrolled”; therefore, OSA
was not formally added to the Comorbidities- and Complications-
Centric Glycemic Control Algorithm (Algorithm Fig. 6), although
tirzepatide would be a rational option for treatment of hypergly-
cemia for an individual with T2D, obesity, and OSA.

Using the Comorbidities- and Complications-Centric Glycemic
Control Algorithm (Algorithm Fig. 6)

As stated in the principles of management (Algorithm Fig. 1),
the optimal A1C target is <6.5% (48 mmol/mol) for most
nonpregnant adults if it can be achieved safely (without hypo-
glycemia) and without undue medication burden. Other glycemic
targets including fasting blood glucose (FBG) and PPG also are
useful to guide therapy. However, glycemic goals should be indi-
vidualized. Consideration of life expectancy, disease duration,
presence or absence of micro- and macrovascular complications,
CV disease risk factors, comorbid conditions, and risk of hypogly-
cemia as well as cognitive and psychological status must be
considered.'®*® Less stringent A1C goals (eg, 7%—8%) may be
adopted in adults with a history of severe hypoglycemia, hypo-
glycemia unawareness, limited life expectancy, advanced renal or
CV disease, extensive comorbid conditions, or longstanding DM in
whom the A1C goal has been difficult to attain despite intensive
efforts as long as the person remains free of hyperglycemia-asso-
ciated symptoms.'®464759 Newer antihyperglycemic agents such
as GLP-1 RA and SGLT2i are associated with a lower risk of hypo-
glycemia unless used with SUs, GLNs, and/or insulin.

A comorbidities- and complications-centric approach in Algo-
rithm Fig. 6 proposes that a clinician first consider the risk(s) and
preexisting condition(s) for each person with T2D and use that as a
basis to choose initial pharmacotherapy, independent of glucose
levels, to improve the individual’s outcomes. The order of com-
plications/comorbidities (from left to right) is purposeful: HF, CKD,
ASCVD or high risk for ASCVD, stroke/TIA, and MASLD. For
example, if an individual has a preexisting history of HF, then an
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SGLT2i with proven benefit is the first choice. The presence of
additional comorbid conditions, such as known ASCVD, may also
mean that another pharmacotherapy, a GLP-1 RA, should be added
to address those outcomes as well. For newly diagnosed in-
dividuals with A1C >9%, or >1.5% above the glycemic target,
starting 2 or more therapies is recommended to get to goal faster.
Each medication should be up-titrated to the maximally tolerated
approved dose and additional glucose-lowering agents should be
added on to achieve glycemic targets. If comorbidities/complica-
tions have been addressed with first-line therapy, and further
lowering of the A1C is needed, metformin should be considered if
an individual is not already taking this agent and renal function is
eGFR >30 mL/min/1.73 m?. It is important to remember that most
participants with T2D who were enrolled in CVOT and CKD out-
comes trials also were taking metformin.

If HF, CKD, established or high-risk factors such as albuminuria,
HTN for ASCVD, stroke/TIA, or MASLD are not present, then the
clinician is referred to the Glucose-Centric Algorithm for Glycemic
Control (Algorithm Fig. 7) and the Profiles of Pharmacotherapy for
T2D table (Algorithm Fig. 9).

Algorithm 7. Glucose-Centric Glycemic Control Algorithm

The Glucose-Centric Glycemic Control Algorithm (Algorithm
Fig. 7) is for determining initial and add-on therapies for adults
with T2D in the absence of high risk or established HF, CKD,
ASCVD, stroke/TIA, or MASLD. Although it can be argued that all
individuals with T2D are at risk for some or all of these comor-
bidities or complications (eg, ASCVD), a definition of what con-
stitutes “high risk” should be considered in the context of the
inclusion criteria of clinical trials (eg, CVOTs) that revealed benefit
for specific glucose-lowering agents.

Preferred initial pharmacotherapy is proposed depending on
the clinical scenario(s) specific to an individual. For adults with
symptomatic hyperglycemia (eg, catabolic symptoms such as
weight loss with polyuria/polydipsia), an A1C >10%, and/or BG
>300 mg/dL, which suggests marked insulin deficiency, basal in-
sulin should be initiated to reduce glucose as safely and promptly
as possible. Some adults with severe hyperglycemia may need
simultaneous initiation of bolus insulin. Combination basal insulin
with a GLP-1 RA or GIP/GLP-1 RA can be considered depending on
the clinical picture, but with the understanding that GLP-1 RA/GIP/
GLP-1 RA will require a titration phase that could delay glycemic
control. SGLT2i should also be used with caution in adults with
severe hyperglycemia, because individuals with A1C >10% have a
higher risk of DKA with SGLT2i use.>?? When acute glucose toxicity
is resolved, the possibility of using noninsulin pharmacotherapies
should be revisited. Clinicians should refer to the Initiating and
Titrating Insulin Algorithm (Algorithm Fig. 8) for more guidance
about starting and advancing insulin therapy.

For most individuals, metformin should be initiated if there is
no contraindication (eg, eGFR <45 mL/min/1.73 m?). To maximize
tolerability, metformin should be started at a low dose and titrated
over the course of a few weeks to the maximally tolerated dose.'®
Given that T2D is a progressive disease, many individuals will
require >1 glucose-lowering medication to achieve their individ-
ualized glycemic target. Clinicians should consider multiple fac-
tors when selecting pharmacotherapy, including presence of
overweight or obesity, hypoglycemia risk, and decreased access or
the need for decreased cost of medications. Individuals often
present with >1 of these scenarios, so using a person-centered,
shared decision-making approach is important. The order that
medications are listed in the algorithm denotes the suggested hi-
erarchy for selection. In adults with overweight or obesity and the
additional goal of weight loss, tirzepatide or a GLP-1 RA are
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preferred options if accessible. By comparison, SLGT2i therapy may
induce mild weight loss, usually in the range of 1 to 2 kg but <4% of
body weight in some studies.>°3? Adults with a history of hy-
poglycemia, at high risk of hypoglycemia, and/or at risk for severe
complications from hypoglycemia should preferentially be initi-
ated with an agent associated with low risk for hypoglycemia,
including GLP-1 RA, SGLT2i, dual GIP/GLP-1 RA, TZD, or DPP-4i. For
many adults with T2D, access and cost are barriers to receiving
newer pharmacologic agents; in this situation, metformin with a
TZD, SU, or GLN would be more economical.

In adults with newly diagnosed T2D who are drug naive, pro-
spective studies support the initiation of combination therapy to
achieve glycemic targets more quickly as compared with a step-
wise approach.>*>334 For recently diagnosed individuals with T2D
and an A1C 7.5%, early combination therapy also may be consid-
ered, usually with metformin combined with another agent that
does not cause hypoglycemia, particularly a GLP-1 RA, SGLT2i, or
DPP-4i.'% If a person’s A1C is >9% or >1.5% above goal, >2 agents
may need to be initiated at the outset.'® Clinicians should be
cognizant that combination of incretin-based therapies is not
recommended (ie, DPP-4i with GLP-1 RA or dual GIP/GLP-1 RA).
Medications should be titrated to the maximally tolerated dose to
achieve the individualized A1C goal, and additional agents should
be considered in a timely fashion to avoid therapeutic inertia.
However, it is also important to consider the burdens of poly-
pharmacy and cost for each individual when deciding on addi-
tional glucose-lowering medications. The clinician is referred to
the Profiles of Pharmacotherapy for T2D (Algorithm Fig. 9) for
more details regarding the glucose-lowering efficacy of each
medication as well as the known risks and benefits of each
medication class.

Algorithm 8. Initiating and Titrating Insulin Algorithm

The overall goal of insulin therapy is to achieve glycemic con-
trol after failure of noninsulin glucose-lowering agents. Glycemic
targets should be individualized, although an A1C of <6.5% is
recommended for most adults using insulin if it can be safely
achieved with minimal or ideally no hypoglycemic events (Algo-
rithm Fig. 8). While A1C is a key measure, insulin titration requires
the use of multiple glycemic parameters including FBG, premeal or
2-hour postprandial BG, and data from CGM, when available,
including TIR, TBR, GV, and GMIL*? In general, targets for fasting
and premeal glucose are <110 mg/dL (<6.1 mmol/L), but without
hypoglycemia <70 mg/dL (<3.9 mmol/L) and can be individualized
based on a person’s comorbidities and clinical status. The use of
CGM is highly recommended for individuals treated with insulin to
optimize glycemic control while minimizing hypoglycemia.*’
Recommended CGM goals are that TIR (glucose range 70—180 mg/
dL or 3.9—10 mmol/L) is >70%, combined with minimal TBR (<4%
for <70 mg/dL [<3.9 mmol/L] and <1% for <54 mg/dL [<3 mmol/L])
and <25% time above range for >180 mg/dL (>10 mmol/L) with
<5% for >250 mg/dL (>13 mmol/L).>?>*%*4?> GV 33% or even lower is
associated with decreased risk of hypoglycemia.>>°

Symptomatic Hyperglycemia

As discussed above (Algorithm Fig. 7), basal insulin with or
without prandial insulin treatment may be needed as initial
therapy if the A1C is >10% and/or glucose values are >300 mg/dL,
combined with catabolic symptoms (weight loss), polydipsia, and
polyuria. A GLP-1 RA or dual GIP/GLP-1RA alone is not recom-
mended as it requires titration and may delay glucose control. The
goal of initial intensive insulin therapy for an individual with
symptomatic hyperglycemia is to reduce glucose levels safely and



S.L. Samson, P. Vellanki, L. Blonde et al.

promptly. After improved glycemic control is achieved with initial
insulin therapy, especially with a new diagnosis of DM,>3° a role for
noninsulin glucose-lowering agents can be considered (see
Algorithm Figs. 6 and 7).

Failure of Noninsulin Antihyperglycemic Treatments

For most adults who need intensification of glycemic control
and who are already prescribed 3 to 4 oral therapies, an injectable
GLP-1 RA or GIP/GLP-1 RA should be the next choice, if not already
in use.

Basal Insulin Initiation

If subsequent glycemic targets are not achieved, basal insulin
can be added alone or as a basal insulin/GLP-1 RA combination
injection. The dose of basal insulin can be based on A1C levels at
the time of initiation. For an A1C <8%, basal insulin can be started
at 0.1 to 0.2 U/kg/day and for an A1C >8%, 0.2 to 0.3 U/kg/day can
be considered. Analog insulins, such as glargine or degludec, are
preferred over neutral protamine Hagedorn as they have reduced
incidence of hypoglycemia.'%>3¢ After basal insulin is initiated,
discontinuation of SUs is recommended. Fixed-dose GLP-1 RA and
basal insulin combinations also provide improved glycemic con-
trol when basal insulin alone has not achieved targets.>*’

Depending on the half-life, daily administered basal insulin
should be titrated every 2 to 3 days (glargine) or every 3 to 5 days
(degludec) to reach glycemic targets. A goal FBG of <110 mg/dL
(<3.9 mmol/L) without hypoglycemia is recommended in the 2022
AACE DM guideline.'® However, glycemic goals should be indi-
vidualized. Individuals taking insulin can be counseled on how to
titrate insulin doses independently based on self-monitoring of
BG.>3239 One approach to titration of basal insulin is a fixed-
titration regimen where basal insulin can be increased by 2 units at
appropriate intervals to achieve the target fasting glucose. Another
approach uses adjustable self-titration depending on the FBG,
increasing by 20% if >180 mg/dL (>10 mmol/L), 10% if 140 mg/dL to
180 mg/dL (7.8—10.0 mmol/L), and 1 unit if 110 mg/dL to 139 mg/
dL (6.1—7.7 mmol/L). Insulin doses should be reduced if there is
fasting hypoglycemia: reduce by 10% to 20% for FBG <70 mg/dL
(3.9 mmol/L) and by 20% to 40% if FBG <40 g/dL (2.2 mmol/L).

Weekly insulins have not received regulatory approval in the
United States but icodec insulin has been approved in other coun-
tries. Icodec weekly was noninferior to glargine U-100 in adults
with T2D receiving prior basal bolus insulin therapy with glar-
gine®¥® and also was demonstrated to have superiority for A1C
lowering and TIR by CGM in insulin-naive individuals compared
with glargine.**! Compared with daily degludec, icodec also ach-
ieved superiority for A1C lowering by 26 weeks in adults with T2D,
although with a mild increase in weight (+1.4 kg).>** A weekly in-
jection of a combination of icodec and semaglutide (IcoSema) has
been shown to improve A1C lowering while inducing weight loss
(mean change -3.70 kg) compared with icodec alone (+1.9 kg).>*
IcoSema also has been compared with basal-bolus insulin therapy
in an open-label trial and was non-nferior for A1C lowering (A1C
-1.5% for both groups) with 3.6 kg weight loss compared with 3.2 kg
weight gain in the basal-bolus group.>*4 Weekly efsitora insulin also
has been shown to be noninferior to degludec for efficacy in a phase
3 clinical trial but has not yet received regulatory approval.>*
Weekly insulins need titration once weekly to once every 4 weeks
and hold the promise of decreasing injection burdens for those with
T2D without compromising glycemic control.

It is important to realize when continued titration of basal in-
sulin may not be ideal and an individual needs readjustment of
their insulin regimen with the addition of prandial insulin.
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So-called overbasalization may be an issue if there are elevated
PPG levels (>180 mg/dL or 10 mmol/L) but the FBG is at goal or if
the basal insulin dose is >0.5 units/kg/day.>*° The BeAM score can
be helpful, calculated as bedtime glucose minus morning pre-
breakfast glucose and a score of >50 mg/dL may indicate that basal
insulin is optimized and prandial insulin should be added to
improve mealtime glucose levels.>*’

Initiation of Prandial Insulin

Rapid-acting insulin analogs are preferred over regular insulin
because of their comparatively earlier onset of action in relation to
a meal. Prandial insulin can be initiated at the largest meal,
particularly the meal with the highest carbohydrate content, at
10% of the basal insulin dose or at 5 units. Stepwise addition to
other meals is recommended as additional glycemic control is
needed.>*®34 Alternatively, prandial insulin can be started at all
meals simultaneously with a goal of 50% basal and 50% prandial
insulin of the total daily dose divided by the number of
meals. 348349

Although not as preferred as basal-bolus insulin regimens,
fixed-dose premixed insulins that combine long- and short-acting
insulins can also be considered for those who may have concerns
about multiple insulins and injections. Although premixed insulin
may be cost effective and requires fewer injections, it also has less
flexibility for dosing adjustments and may increase the risk for
hypoglycemia.'®>*° Nonetheless, premixed insulin may offer an
alternative to achieve adequate glycemic control because of the
simplicity of the insulin regimen and increased adherence, if
administered with regularly scheduled meals. Initiation of pre-
mixed insulin can be weight based (eg, 0.2—0.3 units/kg/day),
although recommendations for a starting dose units/kg vary
widely, and divided into 2/3 units at the morning meal and 1/3
units at the last meal of the day. If an individual was previously on
basal insulin alone, the total daily dose of basal can be used to
predict total premixed insulin requirements.

Prandial Insulin Titration

Goal prandial glucose targets should be individualized."”
Prandial insulin should be titrated every 2 to 3 days, based on the
2-hour postprandial or next preprandial glucose. One approach is
to titrate prandial insulin as follows:

e For premidday meal glucose >110 mg/dL, increase the morning
meal dose by 10% to 20%

e For preevening meal glucose >140 mg/dL, increase the midday
meal dose by 10% to 20%

e For bedtime glucose >140 mg/dL, increase the preevening meal
dose by 10%

e Premixed insulin can be titrated by 2 units every 2 to 3 days
relying on the morning FBG because of the presence of basal
insulin

Hypoglycemia

For premeal hypoglycemia, prandial insulin should be adjusted
with the following approach:

e For premidday meal glucose <70 mg/dL (<3.9 mmol/L),
decrease am meal dose by 10% to 20%

e For preevening meal glucose <70mg/dL (<3.9 mmol/L),
decrease premidday meal dose by 10% to 20%

e For bedtime glucose <70 mg/dL (<3.9 mmol/L), decrease
preevening meal dose by 10% to 20%
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Individuals with DM who are taking insulin and their families/
companions should be educated on the symptoms and treatment of
hypoglycemia and severe hypoglycemia (<54 mg/dL or 3 mmol/L)
where intervention may be needed by a caretaker. If a person can
safely swallow, an oral source of glucose (eg, tablets, fruit juice)
should be given.>*! For a person who is unresponsive or unable to
take oral glucose, glucagon should be administered. There are
multiple formulations of glucagon available. While older glucagon
formulations require reconstitution before subcutaneous or intra-
muscular injection, soluble glucagon and a glucagon analog, dasi-
glucagon, are available that do not require reconstitution and are
ready for immediate injection.>>>3>* Intranasal glucagon also has
been shown to be efficacious for raising BG quickly.>>*3>%

Algorithm 9. Profiles of Pharmacotherapy for Type 2 Diabetes

The table of Profiles of Pharmacotherapy for Type 2 Diabetes
(Algorithm Fig. 9) provides a summary of clinically relevant in-
formation for approved medical therapies for the treatment of
adults with T2D. Information is provided to remind the clinician
about medication-specific efficacy (A1C lowering), benefits
(ASCVD, HF, CKD, weight loss, MASLD), and adverse effects (hy-
poglycemia, gastrointestinal, other contraindications/cautions).
The information selected for each medication is intended to pro-
vide a framework for clinicians to select from multiple available
glucose-lowering medications and to incorporate the highlighted
benefits or cautions in shared decision making with patients.
Further details regarding the mechanisms of action and evidence
of benefits or harms are outside the scope of this algorithm; cli-
nicians are encouraged to consult drug monographs/inserts and
the 2022 AACE Clinical Practice Guideline: Developing a Diabetes
Mellitus Comprehensive Care Plan'’ for more details.

Algorithm 10. Profiles of Pharmacotherapy for Obesity

The table in Algorithm Fig. 10 provides an overview of
weight loss medications that have regulatory approval by the
FDA.!492:359-369 The table is intended to be a convenient resource
for information about percent of weight loss (with and without
T2D), A1C reduction (when applicable), mechanisms of action,
dosing, and titration. Key adverse effects, cautions, and contrain-
dications are included as a reminder, but clinicians should consult
the monograph/insert of each drug for more details. The clinician
is referred to the 2025 AACE Consensus Statement: Algorithm for
the Treatment of Obesity/Adiposity-Based Chronic Disease for
additional evidence supporting the use of these medications and
for details on the comprehensive management of individuals with
obesity, prediabetes, or T2D."!

Algorithm 11. Vaccine Recommendations for Adults With
Diabetes Mellitus

Vaccine-preventable illnesses caused by bacteria and viruses
result in significant morbidity and mortality, with worse outcomes
among high-risk populations, including adults with DM.>70-372
Vaccinations are effective in reducing the severity and associated
morbidity and mortality related to these diseases.’’%*” Despite
the evidence supporting effectiveness of vaccinations among those
with DM, rates of vaccination are suboptimal.>’* Clinicians may
not routinely evaluate the vaccination status of their patients with
DM, who are reliant on their recommendations.>’> This results in
missed opportunities to increase utilization of preventive vaccines.

To address this gap in care, the CDC Advisory Committee on
Immunization Practices (ACIP) developed the Standards for Adult
Immunization Practice.?”® CDC/ACIP has provided a series of steps
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that form a framework for implementing vaccinations in the
clinical setting.>’” These steps, summarized below, recognize that
many health care professionals (HCPs) may not routinely prescribe
or administer vaccines, but they can still play a significant role in
getting patients vaccinated.

1. Assess the immunization status of all individuals with DM at
every encounter. This involves keeping current on the latest
vaccine recommendations, implementing protocols that facili-
tate review of a person’s immunization status by the care team,
and sending reminders for vaccinations.’”®

2. Strongly recommend the appropriate vaccines to those who are
not fully vaccinated. A recommendation from an HCP is a strong
predictor of a person’s vaccine acceptance.’’® Explain the
benefits of vaccinations, address questions and concerns, and
highlight positive experiences with vaccinations.

3. Administer the vaccines you stock and, for those you do not
stock, refer individuals to facilities that can provide those vac-
cines. Know the local resources where you can refer patients for
vaccination.

4. Document vaccines administered in your office or by other
vaccine providers in the electronic health record. Ensure that
the electronic health record communicates with your state’s
immunization information system in a bidirectional manner to
consolidate vaccination records. Documentation ensures that
individuals get the vaccinations they need and prevents un-
necessary vaccinations.

When incorporated into routine clinic visits, these steps can be
effective to increase vaccination rates and provide protection for
adults with DM. Having properly trained staff and a culture of
vaccine confidence in the clinical practice are important in
ensuring that all health care team members are engaged in efforts
to improve vaccination rates. Other measures recommended to
improve vaccination rates include increasing the convenience of
vaccinations, coadministration of compatible vaccines, and mak-
ing use of vaccination champions in the clinical setting.>%°

Review Process

Drafts of this consensus statement were reviewed and
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Guidelines Oversight Committee, the AACE Board of Directors, and
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