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Introduction
Diabetes represents a major and growing challenge. In 2018, 

34 million US adults were estimated to have diabetes (both diag-

nosed and undiagnosed)1; this number is predicted to increase 

to approximately 40 million by 2030.2 Type 2 diabetes (T2D), 

which accounts for more than 90% of cases, is a chronic progres-

sive disease characterized by pancreatic β-cell failure, impaired 

insulin production, insulin resistance, and deteriorating meta-

bolic control.1,3 The downstream consequences of uncontrolled 

T2D include cardiovascular disease (CVD) and microvascular 

complications, resulting in substantial morbidity and mortality.4 

Overall, diabetes imposes a significant burden on health care 

resources and costs.5 

Glucagon-like peptide-1 receptor agonists (GLP-1RAs) mimic 

native glucagon-like peptide-1 in stimulating insulin secretion 

and decreasing glucagon secretion, with both effects occurring 

in a glucose-dependent manner.6 The approval of the first tablet 

formulation of a GLP-1RA for the treatment of T2D, oral semaglu-

tide,7 creates a need to revisit the role of this class of therapies in 

managed care. This manuscript summarizes the impact of T2D in 

the United States, discusses the positioning of GLP-1RAs in the 

treatment pathway, explores the roles of therapeutic inertia and 

adherence in the underutilization of injectable GLP-1RAs, and 

describes the rationale for an oral GLP-1RA.

The Burden and Economic Impact of T2D in the 
United States
Diabetes Epidemiology
The National Diabetes Statistics Report from the Centers for Disease 

Control and Prevention provides estimates of the incidence of 

diabetes.1 Although the estimates are for diabetes overall, they 

largely reflect the epidemiology of T2D.1 The age-adjusted inci-

dence of newly diagnosed cases of diabetes in the United States 

increased from 6.2 per 1000 adults in 2000 to 8.4 per 1000 in 2008, 

and has since gradually declined.1 As of the latest data (2018), the 

age-adjusted incidence of diabetes was estimated at 6.7 per 1000 

adults, and the crude estimate was 1.5 million new cases a year.1 

Diabetes affects an estimated 34 million US adults, with type 2 diabetes 

(T2D) accounting for 90% to 95% of cases. The downstream consequences 

of uncontrolled T2D are substantial, including an increased risk of 

microvascular complications (eg, renal impairment, retinopathy, and 

peripheral neuropathy), cardiovascular disease, impaired quality of 

life, and death. Overall, diabetes places a significant strain on the US 

health care system, with 7.8 million hospitalizations annually among 

patients with diabetes, and $237 billion in direct medical costs. Injectable 

glucagon-like peptide-1 receptor agonists (GLP-1RAs) have been 

available for T2D for over a decade, and are recommended, in particular, 

for patients with a compelling need to minimize hypoglycemia risk, curtail 

weight gain, or promote weight loss, and for patients with established 

cardiovascular disease. Despite being associated with high glucose-

lowering efficacy, weight loss, and a low risk of hypoglycemia, injectable 

GLP-1RAs are relatively underutilized, and are associated with suboptimal 

adherence and persistence. These challenges may relate in part to the 

injectable route of administration, given that injection-related concerns 

have been linked with a failure to intensify T2D therapy in a timely manner 

(ie, therapeutic inertia), and are cited by patients as a barrier to initiating 

and persisting with injectable treatments. The approval of the first tablet 

formulation of a GLP-1RA for T2D, oral semaglutide, has the potential to 

address these challenges. In this context, we review the burden of T2D 

in the United States, the role of GLP-1RAs, the challenges of therapeutic 

inertia and poor adherence, and the rationale for an oral GLP-1RA, 

focusing on considerations for managed care.
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Despite the decline in the incidence of diabetes in the United 

States, prevalence remains high but has plateaued since 2009.1,8 

Current estimates suggest that 26.9 million adults had diagnosed 

diabetes in 2018, and an additional 7.3 million adults had undiag-

nosed diabetes, which together represents 13% of all US adults.1 

The high prevalence, despite declining incidence, is likely due to 

patients living longer following diagnosis, owing to reductions in 

cardiovascular (CV) morbidity and mortality.8

Epidemiological data from more than 58,000 US adults responding 

to the National Health Interview Survey of 2016 and 2017 indicate that 

the prevalence of diagnosed T2D (Figure 19): is higher in men than 

women; increases with age, affecting 18% of those at least 65 years 

old; increases with body mass index (BMI), affecting 14% of those 

with a BMI of at least 30 kg/m2; varies according to race/ethnicity; 

and is higher among those of lower education and income levels.9 

In this survey, the prevalence of T2D was found to be higher among 

non-Hispanic Black and Hispanic populations than among non-

Hispanic White or non-Hispanic Asian populations.9

Nearly 90% of adults with diagnosed T2D in the United States 

were overweight or had obesity (BMI  ≥ 25 kg/m2),1 consistent with 

excess weight being a leading risk factor for T2D.10 Intensive life-

style programs assisting patients to increase physical activity and 

reduce caloric intake are important for preventing progression from 

prediabetes to T2D and improving patient outcomes.11,12 

Burden of T2D for Patients
Diabetes approximately doubles the risk of coronary heart disease 

and ischemic stroke.13 Consequently, CVD is the leading cause of 

death among patients with T2D,14 as discussed in another article 

in this supplement.15 

Microvascular complications of T2D include chronic kidney disease 

(CKD), diabetic retinopathy, and diabetic peripheral neuropathy, each 

of which has the potential to seriously impact patients’ lives.16 CKD 

can progress to end-stage renal disease (ESRD), the requirement for 

dialysis, and the need for a kidney transplant.16 Approximately 37% 

of adults with T2D in the United States are estimated to have mild 

renal impairment, 18% have moderate-to-severe renal impairment, 

and less than 1% are estimated to have ESRD.17 Although the preva-

lence of ESRD among patients with diabetes is low, diabetes is the 

leading cause of ESRD in the United States, accounting for more 

than 58,000 new cases in 2017.18 Another complication is diabetic 

retinopathy, which was reported to affect 8.6% of US adults aged 45 

and older with diagnosed diabetes,19 and is a leading cause of new 

cases of blindness among working-age adults.1,20 In addition, diabetic 

peripheral neuropathy and peripheral arterial disease can result in 

foot ulcers, and ultimately amputations.16 In 2016, 130,000 adults 

with diabetes were hospitalized for lower-extremity amputations.1 

T2D is associated with impairment of patients’ health-related 

quality of life (HRQOL), affecting mental and physical functioning, 

The Burden and Economic Impact of Type 2 Diabetes (T2D) in the 

United States

• An estimated 34 million adults in the United States have T2D.

• Microvascular and macrovascular complications associated with T2D 

lead to substantial morbidity and mortality, and impair quality of life.

• T2D is associated with significant burdens on health care resources; 

treatment approaches that minimize complications and reduce health 

care costs are needed.

The Role of Glucagon-like Peptide-1 Receptor Agonists (GLP-1RAs) 

• GLP-1RAs are recommended for treating patients with T2D as an 

add-on to metformin (particularly for those needing to minimize 

hypoglycemia, lose weight, or avoid weight gain), and should be 

considered prior to insulin. 

• GLP-1RAs (or sodium–glucose cotransporter 2 inhibitors) with proven 

cardiovascular disease benefit are recommended for patients at high 

risk of, or with established, atherosclerotic cardiovascular disease, 

irrespective of the level of glycemic control.

The Impact of Inertia and Poor Adherence in T2D

• Therapeutic inertia and poor adherence contribute to failure to achieve 

glycemic control in many patients.

• Inertia remains challenging when initiating injectable therapies, such 

as insulin or GLP-1RAs, due to patient-, physician-, and health care–

system-related factors.

• Adherence and persistence with injectable GLP-1RAs are suboptimal, 

with the route of administration reported by many patients as a key 

barrier to continuing treatment.

The Rationale for an Oral GLP-1RA in T2D

• The GLP-1RA class has historically been underutilized in the treatment 

of T2D in the United States, likely owing in part to the burden of the 

injection route of administration.

• Oral semaglutide is the first oral GLP-1RA available in the United 

States, and it has the potential to increase use of this therapeutic 

class at an early stage in the treatment intensification pathway.

 

KEY TAKEAWAY POINTS
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and social interactions. HRQOL is related to diabetes duration, 

diabetes-related complications, higher BMI levels, insulin use, and 

comorbid depression.21-23 Both microvascular and macrovascular 

complications impact HRQOL in T2D.24,25 CV events were associ-

ated with a significant decrease in HRQOL, which was greatest in 

the initial post-event period.25

Hypoglycemia—episodes of abnormally low blood glucose that 

are associated with use of insulin or insulin secretagogues such as 

sulfonylureas—is another key concern in T2D, and can lead to symp-

toms ranging from tremors, sweating, and confusion, to seizures 

and death.26 In 2016, there were 235,000 emergency department (ED) 

visits and 57,000 hospitalizations for hypoglycemia among adults 

with diabetes in the United States.1 Hypoglycemia was reported 

to significantly impair both the mental and physical component 

summary of the Medical Outcomes Study 36-Item Short Form Survey, 

with severe hypoglycemia (ie, episodes requiring external assis-

tance) having the greatest impact (mental and physical component 

summaries were 5.6 and 3.6 points lower, respectively, in a survey of 

patients with T2D and severe hypoglycemia episodes vs those with 

no hypoglycemia in the prior 3 months [scores can range from 0 to 

100; higher indicates better HRQOL]).27 Hypoglycemia can result in 

greater work impairment,28 and can negatively impact social func-

tioning.27 In the previously mentioned survey, absenteeism and 

presenteeism (assessed over the preceding 7 days) were 5.7% and 

17.7%, respectively, in patients with no hypoglycemia, but were 15.3% 

and 31.2%, respectively, among patients who experienced severe 

hypoglycemia in the 3 months prior.27 As a consequence, primarily 

of microvascular and macrovascular complications,5 diabetes was 

reported as the seventh most common cause of death in the United 

States in 2017.1 From 2007 to 2017, diabetes was an underlying or 

contributing cause of death for 2.7 million US adults, representing 

9.6% of all deaths during this period.29

Diabetes also places substantial financial burden on patients. 

Medical Expenditure Panel Survey data suggest that US patients with 

diabetes spend $353 more annually on out-of-pocket (OOP) costs than 

those without diabetes, mostly owing to prescription drug costs.30 

Among Medicare beneficiaries at least 65 years old, the presence of 

diabetes increased OOP costs by $237 per year, representing a 21% 

increase in OOP spending on health care (including inpatient, outpa-

tient, and prescription drug spending) versus absence of diabetes.31 

Burden of Type 2 Diabetes on Health Care Systems
The substantial impact of T2D on patients drives a significant burden 

for health care systems. The American Diabetes Association (ADA) 

estimated that the direct medical costs of diabetes in the United 

States were $237 billion in 2017, representing a 26% increase from 

2012.5 Key contributors included hospital inpatient costs ($70 billion), 

physician office-based care costs ($30 billion), and the cost of outpa-

tient medications attributable to diabetes ($102 billion) (Figure 2).5 

In 2016, there were 16 million ED visits among adults with diabetes 

listed as a diagnosis in the United States, and 7.8 million hospital 

discharges.1 The economic burden of uncontrolled diabetes is 

compounded by indirect productivity loss related to work impair-

ment (eg, absenteeism, presenteeism, and inability to work), and 

lost labor productivity due to premature death.5,32 Estimates from 

2017 suggested indirect costs totaling $90 to $250 billion per year,5,32 

with the large variation due to differences in the range of indirect 

costs and analysis methodologies.32

FIGURE 1. Prevalence of Type 2 Diabetes Among US Adults, Based on Self-reported Data From the National Health Interview Survey of 
2016 and 20179

BMI, body mass index; IPR, income-to-poverty ratio.

Error bars indicate 95% CI. Data are weighted to be representative of the civilian, noninstitutionalized US population. With the exception of overall and age group 
categories, all other data are age adjusted.
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Globally, CVD has been estimated to account for 20% to 49% 

of the total costs associated with T2D treatment.33 Microvascular 

complications were reported to increase total annual medical costs 

by 66% in a managed care setting, compared with those without 

such complications.34 Furthermore, lost productivity costs in the 

United States due to diabetes-attributed renal, cerebrovascular, or 

CV death were estimated to total $11.4 billion in 2017.5

Hypoglycemic episodes increase the cost of T2D, with severe 

hypoglycemia having the greatest impact, through impaired work 

productivity, higher health care resource utilization, and more ED 

visits and hospitalizations (see previous section).27,28 In 2016, 235,000 

ED visits (10.2 per 1000 adults with diabetes) were for hypoglycemia.1 

A study of patients with T2D experiencing severe episodes of hypogly-

cemia relative to those without hypoglycemia in the prior 3 months, 

reported significant increasing trends for the average number of 

health care professional visits (8.06 vs 5.99 visits), ED visits (0.64 

vs 0.29), and hospitalizations (0.41 vs 0.15) over a 6-month period.27 

Annual direct health care resource utilization costs among patients 

who experienced severe hypoglycemia in the prior 3 months were 

at least twice as much as in those without such events.27 Although 

non-severe hypoglycemia episodes have little effect on direct health 

care costs,27 they may increase indirect costs associated with lost 

work productivity, as demonstrated in 1 study that reported a 33% 

increase relative to those without hypoglycemia.28 

Poor glycemic control in T2D increases the risk of complications 

and death.4,35,36 The magnitude of the burden of T2D morbidity and 

mortality on patients and the health care system in the United States 

underscores the importance of appropriate use of effective thera-

pies to control T2D and minimize the risk of complications—while 

avoiding hypoglycemia—and reduce health care costs.

The Role of GLP-1RAs in the Treatment 
Intensification Pathway
Clinical Profile of Injectable GLP-1RAs 
Injectable GLP-1RAs have been available for use in the United States 

for over a decade, with 6 agents developed (1 of which [albiglutide] 

is no longer available, and 2 of which [exenatide and semaglutide] 

have 2 formulations available).6 Despite differences in dosing regi-

mens, efficacy, and tolerability among GLP-1RAs,6 collectively they 

are associated with high glucose-lowering efficacy and weight loss.11,35 

Gastrointestinal disorders (such as nausea) are the most commonly 

reported adverse effects with GLP-1RAs.6,35 The mechanisms causing 

such effects are uncertain, but may relate to delayed gastric emptying.37 

There is evidence to suggest that semaglutide directly activates 

areas of the hindbrain and hypothalamus, and indirectly modulates 

other areas, such as the lateral parabrachial nucleus, involved in 

regulating appetite and satiety (which also play a role in the weight-

reducing effects of GLP-1RAs) and nausea.37,38 Subsequent articles in 

FIGURE 2. Estimated Direct Health Care Expenditure Attributed to Diabetes in the United States in 20175,a

ED, emergency department.
aEach rectangle within the figure represents a discrete cost, and the amount of expenditure is reflected by the area of the rectangle. Total direct health care expendi-
ture attributed to diabetes was $237 billion.
bIncludes oral medications and injectable agents, excluding insulin.
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this supplement explore the efficacy and safety of GLP-1RAs further, 

with a focus on oral semaglutide.15,39 In addition, GLP-1RAs have been 

investigated in CV outcomes trials in patients with T2D, and several 

are now indicated for the prevention of CV events in adults with T2D 

and established CVD, as reviewed separately in this supplement.15

A key advantage of GLP-1RAs is their low risk of hypoglycemia 

(unlike insulin and insulin secretagogues),11,35 arising from their 

glucose-dependent mechanism of action. GLP-1RAs stimulate insulin 

secretion and inhibit glucagon secretion at normal or elevated 

glucose levels, but not at low glucose levels, allowing glucagon 

to exert a counterregulatory action and avoid hypoglycemia.6,40 

Treatment Guidelines for Type 2 Diabetes
The latest Standards of Medical Care in Diabetes from the ADA 

and American Association of Clinical Endocrinologists/American 

College of Endocrinology (AACE/ACE) recommend glycated hemo-

globin (A1C) targets less than 7.0% (ADA) or 6.5% or less (AACE/

ACE).11,41 After initial lifestyle modification and first-line pharma-

cotherapy (typically metformin), patients with uncontrolled T2D 

should receive add-on therapy, with treatment selection depen-

dent on individual circumstances.11,35 Based on ADA Standards of 

Medical Care (Figure 335), patients without indicators of high-risk 

or established atherosclerotic CVD (ASCVD), CKD, or heart failure 

(HF) should receive add-on therapy with:

• a dipeptidyl-peptidase-4 inhibitor (DPP-4i), GLP-1RA, sodium–

glucose cotransporter 2 inhibitor (SGLT2i), or thiazolidinedione, 

if needing to minimize hypoglycemia;

• a GLP-1RA (that has been shown to induce weight loss) or 

an SGLT2i, if needing to minimize weight gain or promote 

weight loss; or

• a sulfonylurea or thiazolidinedione, if cost is a concern.35

Patients who have indicators of high-risk or established ASCVD, 

CKD, or HF should receive one of the following, regardless of their 

A1C level:

• a GLP-1RA or SGLT2i (if estimated glomerular filtration rate is 

adequate) with proven CVD benefit if ASCVD predominates; or

• an SGLT2i (that has been shown to reduce HF or CKD progres-

sion) if HF or CKD predominate, or a GLP-1RA with proven 

CVD benefit if an SGLT2i is not appropriate.35

Three injectable GLP-1RAs are indicated for reducing the risk 

of major adverse CV events in patients with T2D and established 

CVD (dulaglutide, liraglutide, and semaglutide) or multiple CV risk 

factors (dulaglutide).15,42-44 

The majority (89.0%) of all adults with diabetes in the United 

States have been reported as overweight (27.6%), having obesity 

(45.8%) or extreme obesity (15.5%),1 and CVD was estimated to affect 

32.2% of patients with T2D.45 Therefore, GLP-1RA therapy is likely to 

be appropriate for many patients early in their treatment pathway, 

based on the ADA algorithm.35 The current ADA Standards of Medical 

Care notes the availability of an oral GLP-1RA (oral semaglutide) and 

does not differentiate between oral and injectable GLP-1RAs within 

the overall algorithm for glucose-lowering medication in T2D. In 

patients with indicators of high-risk or established ASCVD, CKD, 

or HF, use is based on proven CVD benefit (Figure 3).35

Patients with T2D should be assessed every 3 to 6 months to 

avoid delays in intensifying treatment, with additional medications 

added as needed to achieve glycemic control.11,35 Although insulin 

may ultimately be required for many patients, it has undesirable 

effects, including increased risk of hypoglycemia and weight gain, 

and it is typically recommended after other agents.11,35 Of note, the 

ADA recommends that injectable GLP-1RAs be considered for most 

patients prior to insulin.35 Insulin initiation should be considered 

earlier if symptoms of hyperglycemia are present, or if A1C level is 

higher than 10%; a switch to non-insulin therapies may be possible 

once the glucotoxicity has been resolved.35 Challenges can arise 

when real-world care diverges from treatment guidelines, leading 

to suboptimal patient outcomes, as discussed below.

The Impact of Therapeutic Inertia and Low 
Adherence in T2D
The Importance of Early Glycemic Control
Early glycemic control after diagnosis is associated with improved 

long-term outcomes in patients with newly diagnosed T2D, a concept 

known as metabolic “legacy” or “memory,”4,36 with the legacy effect 

on the long-term risk of microvascular and macrovascular compli-

cations extending beyond the initial period of glycemic control.4,36,41 

A large study of more than 30,000 newly diagnosed managed care 

patients with T2D assessed the legacy effect over the course of 10 

years’ follow-up. Patients with A1C levels between 7.0% and less than 

8.0% during the first year after diagnosis had significantly greater 

risk of microvascular complications (HR, 1.39; 95% CI, 1.23-1.58), 

macrovascular events (HR, 1.29; 95% CI, 1.20-1.38), and death (HR, 

1.29; 95% CI, 1.10-1.51), versus those with A1C levels less than 6.5% 

during the first year.4 However, data from the 2014 National Health 

and Nutrition Examination Survey suggest that approximately half 

of patients with diabetes in the United States do not have A1C levels 

less than 7.0%, and one-third have not achieved individualized A1C 

targets.46 Potential barriers to early glycemic control include inertia 

and low patient adherence to treatment regimens.36,47-49 Personal 

experience also suggests that other barriers encountered include 

a lack of resources, and as a result, limited time to discuss treat-

ments with each patient.

Inertia
Inertia in T2D relates to lack of timely adherence to guideline 

recommendations (ie, clinical inertia), and more specifically the 
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failure to intensify or deintensify T2D therapy in a timely manner 

(ie, therapeutic inertia).50 Such inertia can occur in primary care or 

specialist settings at any stage of therapy,47 and has been reported 

within managed care populations in the United States.51 Failure to 

intensify treatment within 6 months of an A1C level of at least 7% 

was reported in 63% and 86% of patients with T2D receiving 2 oral 

glucose-lowering agents in 2 separate US studies.48,52 Furthermore, 

it was reported that 44% did not receive intensification even after 

their A1C level reached 9% or higher (Figure 4).48 The time to inten-

sification after an above-target A1C measurement is typically 1 to  

5 years in patients treated with more than 1 oral antidiabetic drug.47 

Therapeutic inertia was associated with worse glycemic control after 

12 months’ follow-up (mean A1C reductions of 0.59% vs 0.25% with 

and without intensification, respectively; P < .001).52

Health economic data suggest that clinical and therapeutic 

inertia increase economic burden.53,54 Diabetes-related outpatient 

‹ FIGURE 3. ADA-Recommended Approach to Glucose-Lowering Medication in Type 2 Diabetes35

A1C, glycated hemoglobin; ADA, American Diabetes Association; ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; CV, cardiovascular; CVD, 
cardiovascular disease; CVOT, cardiovascular outcomes trial; DPP-4i, dipeptidyl-peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-
like peptide-1 receptor agonist; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; LVEF, left ventricular ejection fraction; LVH, left ventricular hyper-
trophy; NPH, isophane insulin; SGLT2i, sodium–glucose cotransporter 2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione; UACR, urine albumin-to-creatinine ratio.

American Diabetes Association. 9. Pharmacologic approaches to glycemic treatment: Standards of Medical Care in Diabetes-2020. Diabetes Care. 2020;43(suppl 1):S98-
S110. doi:10.2337/dc20-S009. Copyright and all rights reserved. Material from this publication has been used with the permission of American Diabetes Association.

FIGURE 4. Proportion of Patients Receiving Treatment Intensification in the 6 Months Following an A1C Level ≥7% While on 2 Oral 
Glucose-lowering Drugs48

HbA1c, glycated hemoglobin (A1C).

Cleveland Clinic data (2005-2016) from patients with an A1C level ≥ 7% (≥ 53 mmol/mol) receiving 2 oral glucose-lowering drugs for ≥ 6 months prior to the index A1C 

assessment.48

Pantalone KM, Misra-Hebert AD, Hobbs TM, et al. Clinical inertia in type 2 diabetes management: evidence from a large, real-world data set. Diabetes Care. 
2018;41(7):e113-e114. doi:10.2337/dc18-0116. Copyright and all rights reserved. Material from this publication has been used with the permission of American 
Diabetes Association.
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costs increased by 60% over an 18-month period when ADA guide-

line recommendations for monitoring and intensification were not 

followed.54 Modeling analyses suggest that a delay in intensifica-

tion following an A1C level of 9.0% or higher results in a $1.8- to 

$14.3-billion increase in diabetes-related complications costs, and 

$5.6 to $45.9 billion in lost productivity costs over 1 to 5 years.53

Reasons for inertia include patient-related factors (eg, resis-

tance to changes in treatment regimen potentially due to denial, 

concerns relating to starting injection-based therapies, or cost 

of treatment) and physician-related factors (eg, lack of time or 

sufficient support and difficulties in navigating guidelines and 

algorithms).55,56 Health care system factors causing inertia include 

medication preauthorization requirements, formulary coverage 

variation, lack of planning, poor communication between health 

care providers, failure to adopt multidisciplinary approaches to 

care, and inadequate patient support or education.55 

Clinical inertia with injectable therapy can stem from patient 

opposition. A study among patients with T2D not currently using 

insulin therapy found that approximately 30% of them were 

unwilling to start insulin. The leading barriers included a desire 

to try all other options first (90% of patients), reluctance to accept 

that their diabetes had progressed (84%), reluctance to inject in 

public (43%), and fear of needle pain (39%).57 Failure to transition 

to injectables in a timely manner can also be due to concerns over 

cost, adherence to the dosing requirements, and potential overes-

timation of injection-related pain and fear.47,55,56,58

Patient Adherence
Poor patient adherence (how closely a patient complies with a 

prescribed treatment regimen) and persistence (how long they 

continue taking the treatment) to treatment are major challenges 

in T2D,49 including for injectable therapies such as insulin59 and 

GLP-1RAs.60 For insulin, adherence rates vary substantially between 

studies (30%-86%), as reviewed in detail by Guerci et al.59 At 12 months 

after initiation of 3 injectable GLP-1RAs, a claims analysis reported 

adherence rates between 32% and 51% and persistence rates ranging 

from 34% to 55%. A variation in rates potentially arose from differ-

ences between agents in dosing regimen convenience, delivery 

device ease-of-use, effectiveness, and safety.60 

Suboptimal adherence and lack of persistence with injectables 

is associated with poor glycemic control,60,61 and increased health 

care resource use and medical costs.61 For example, analysis of 

claims data during 1 year of follow-up showed that adherence 

versus nonadherence to liraglutide was associated with signifi-

cantly greater A1C reductions (0.81% vs 0.42%, respectively; P < .001), 

fewer ER visits (13 vs 18 per 100 patients, respectively; P = .030) and 

lower diabetes-related medical costs ($2743 vs $4149, respectively; 

P = .018).61 In a separate database study, persistence with basal insulin 

was associated with lower diabetes-related medical care costs than 

nonpersistence ($3239 vs $3667 after 1 year [P = .015] and $3082 vs 

$3998 after 2 years [P < .01], respectively).62

Factors that influence adherence in T2D include: patients’ 

perceptions of treatment efficacy; hypoglycemia incidence; treat-

ment convenience/complexity; treatment cost; patient beliefs over 

treatment risks versus benefits; and patient trust in physicians.63 

The route of administration could impact these factors. A survey 

of US adults prescribed insulin or GLP-1RAs for T2D revealed that 

across these therapies: 19% to 39% of patients were disappointed 

when first prescribed an injectable, believing it reflected a personal 

failure to manage their diabetes; 31% to 52% were nervous about 

using the injectable correctly; and 4% to 28% felt the injectable 

medication was being used by their physician as a threat to make 

the patient take better control of their diabetes.64 In this survey, 

the most commonly reported barrier to continuing treatment was 

injection-related concerns, including needle pain (13% of patients), 

injection nervousness (11%), and needle fear (10%), with injection 

concerns a contributing factor to discontinuation in 20% of patients 

who stopped taking the injectable.64

To maximize the potential benefits of GLP-1RAs, overcome 

inertia, and improve patient adherence in managed care requires 

a multidisciplinary approach, with nurses, dieticians, behavioral 

health clinicians, pharmacists, and physicians working in partner-

ship.55 Programs providing diabetes self-management education 

and support (DSMES) are critical,55,57 and the ADA recommends 

that payers support such programs to improve patient outcomes 

and reduce health care costs.12 DSMES efforts should facilitate 

shared decision-making, positively manage patient expectations of 

therapy, and incorporate treatment targets that reflect the patient’s 

personal goals.12,56,57

The Rationale for an Oral GLP-1RA in T2D
GLP-1RAs are relatively underutilized in the United States, accounting 

for just 7% of second-line prescriptions (after metformin) in 2016, 

with sulfonylureas (46%), DPP-4is (20%), and insulin (17%) more 

commonly used.65 This is despite being associated with high glycemic 

efficacy, weight loss, a neutral effect on hypoglycemia risk, potential 

CV benefits, and being recognized by the ADA guidelines and AACE/

ACE consensus statement for early use in the treatment paradigm 

following metformin.11,35 The lack of an oral GLP-1RA formulation 

may have tempered uptake. In addition, there are a variety of agents 

in this class, each with its own unique profile, dosing device, and 

administration requirements.6,35 This may have led to a lack of clini-

cian comfort with prescribing these agents due to poor familiarity 

with product formulation and dosing, place in therapy, cost, and 

safety. There may also be challenges when resources to support 

initiation of an injectable are limited.56

Oral semaglutide became the first GLP-1RA to be approved for 

glycemic control in adults with T2D in September 2019 in the United 
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States, and subsequently in 2020 in the European Union, United 

Kingdom, and Japan.66-68 A long-term study (SOUL; NCT03914326) 

is ongoing to assess a potential CV benefit with oral semaglutide. 

Oral semaglutide aligns with patient preferences for oral admin-

istration, avoids the stigma associated with injections, has the 

potential to alleviate therapeutic inertia, and could lead to earlier 

use of GLP-1RAs in the treatment paradigm.69 In this context, the 

subsequent articles in this supplement review the efficacy, safety, 

and clinical evidence for oral semaglutide, its potential impact on 

the clinical and economic burden of T2D, and implications for use 

in the managed care setting. n
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