
R E V I EW

Opportunities for improving use of evidence-based therapy
in patients with type 2 diabetes and cardiovascular disease

Yumin Gao1 | Eric Peterson2 | Neha Pagidipati2

1Department of Epidemiology, Johns Hopkins

Bloomberg School of Public Health, Baltimore,

Maryland

2Department of Medicine, Duke Clinical

Research Institute, Center for Preventive

Medicine, Duke University, Durham, North

Carolina

Correspondence

Neha Pagidipati, MD, MPH, Department of

Medicine, Duke Clinical Research Institute,

Center for Predictive Medicine, Duke

University, PO Box 17969, Durham, NC

27715.

Email: neha.pagidipati@duke.edu

Funding information

Society of Thoracic Surgeons; Sanofi-Aventis;

Regeneron; Reflexion Health; Merck & Co, Inc.;

Janssen Pharm; Genentech; Eli Lilly &

Company; Baseline Study LLC; Amgen, Inc.;

Amarin Corporation; Astra Zeneca; Verily Life

Sciences Research Company; Sanofi S.A.;

Regeneron Pharmaceuticals, Inc.; Novartis

Pharmaceutical Company; Amgen

Biotechnology Company; Alexion

Pharmaceuticals, Inc.

Abstract

Evidence-based therapy that target hyperlipidemia, hypertension, smoking cessation,

and weight loss have demonstrated significant benefits in reducing cardiovascular

risks and related events. Although the benefit of intensively lowering blood glucose

is unclear, newer antidiabetic drugs (glucagon-like peptide-1 receptor agonists and

sodium-glucose cotransporter-2 inhibitors) have shown cardiovascular benefits in

addition to their antihyperglycemic effect. Yet, studies suggest that recent use of

evidence-based therapy and management of cardiovascular risk among individuals

with type 2 diabetes (T2D) and cardiovascular disease (CVD) remains largely sub-

optimal. The following narrative review first identifies barriers to translating research

evidence to clinical practice at the levels of provider, health system, patient, and cost.

Then it synthesizes previous implementation strategies that addressed multifaceted

barriers and attempted to improve care for patients with T2D and CVD. In conclu-

sion, team-based care coordination, reminding systems in combination to pharmacist

consultation and patient education, provider education compatible with clinical

workflow, and coupled incentives between providers and patients appeared to be

effective in reducing cardiovascular risks for patients with T2D and CVD, though the

scalability and long-term clinical effect of these strategies as well as the possibility of

interventions involving payers and health systems remain uncertain.
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1 | INTRODUCTION

Type 2 diabetes (T2D) and cardiovascular disease (CVD) are the lead-

ing causes of morbidity and mortality in the United States.1 To varying

extents, therapy that target major cardiovascular risk factors (dys-

lipidemia, hypertension, smoking, obesity, and hyperglycemia) have

demonstrated benefits in improving cardiovascular outcomes over the

past two decades. Cholesterol lowering, hypertension management,

smoking cessation programs, and bariatric surgery have shown signifi-

cant benefits in reducing cardiovascular adverse events among

patients with T2D. Although conventional antihyperglycemic therapy

have failed to improve long-term macrovascular outcomes, two new

classes of antidiabetic medications, glucagon-like peptide-1 receptor

agonists (GLP1ra) and sodium-glucose cotransporter-2 inhibitors

(SGLT2i), appear to exert macrovascular benefit among patients with

T2D independent of their glycemic effect.2,3

However, despite the substantial and emerging evidence of sec-

ondary preventive therapy, comprehensive cardiovascular risk reduc-

tion in patients with T2D and CVD remains suboptimal. Table 1

presents the percentages of US adults with T2D and CVD in the gaps
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of preventative care for five individual cardiovascular risk factors

based on the National Health and Nutrition Examination Survey.4,5 In

particular, between 1999 and 2010, 78.7% of the adults with T2D

and CVD did not achieve one or more guideline-recommended goals

for hemoglobin A1C (A1C), blood pressure, and low-density lipopro-

tein cholesterol (LDL-C); when obesity was included as a poorly man-

aged risk factor, 90.6% of the patients were in the gaps of

preventative care.5 Even in the COURAGE trial that included intensive

medical therapy in both intervention arms to reduce cardiovascular

risk, 56.9% of enrolled patients had more than four risk factors not at

goal 1 year after randomization.6 Table 2 presents the percentages of

patients in the COURAGE trial with diabetes and stable coronary dis-

ease not at goal for seven individual cardiovascular risk factors

between randomization and 1 year after. Globally, the achievement of

secondary prevention measures among patients with T2D and CVD

varies by region. Data from the TECOS trial between 2008 and 2012

found that those in Eastern Europe and Latin America were more

likely to have suboptimal LDL-C levels (≥70 mg/dL) than those in

North America.7 Across 38 countries, 42.1% of patients with diabetes

and CVD had poorly controlled blood pressure (≥140 mm Hg systolic,

≥90 mm Hg diastolic). Even though current secondary cardiovascular

prevention is suboptimal, previous studies have demonstrated the

possibility and benefits of intensively and simultaneously managing

multiple cardiovascular risk factors.8,9

To provide insight on bridging the care gap, this narrative review

outlines barriers and existing implementation strategies at the pro-

vider, health system, and patient levels, as well as issues related to

cost in the context of T2D and CVD management.

2 | BARRIERS TO EFFICACIOUS T2D AND
CVD MANAGEMENT

2.1 | Provider and system level barriers

2.1.1 | Insufficient provider education and clinical
inertia

Although many stakeholders are involved in the process of translating

research to practice, providers act as a vital force to mobilize the

translation and prescribe evidence-based therapy. Multiple studies

have reported provider-level barriers to achieving targets of cardio-

vascular risk factors such as inadequate awareness of guidelines and

clinical inertia. According to a survey responded by 156 cardiologists

and 149 cardiovascular teams who treat patients with dyslipidemia in

2017, 29% of cardiologists and 31% of cardiovascular team members

lacked an understanding of guideline-supporting evidence.10 Clinical

inertia, which is the hesitancy of providers to initiate or intensify ther-

apies despite evidence to do so, is another barrier associated with

poor cardiovascular risk factor management. In a prospective cohort

study of 1169 diabetic patients with elevated triage BP (>140/90 mm

Hg), 51% of them did not have any treatment changed at their primary

care visits.11

2.1.2 | Care coordination burden and poor
community integration

Patients with T2D and CVD often require comanagement of several

providers, including a primary care provider (PCP), cardiologist, and

TABLE 1 Percentages of patients with T2D and CVD who have suboptimal management of five individual cardiovascular risk factors

Time frames by years

Suboptimal cardiovascular risk factors 1999-2000 2001-2002 2003-2004 2005-2006 2007-2008 2009-2010

LDL-C ≥ 100 mg/dL, % 64.5 39.0 60.2 46.6 32.8 29.9

BP ≥ 130/80 mm Hg, % 73.9 58.7 68.8 56.6 54.8 50.8

BMI ≥ 25 kg/m2, % 89.7 87 83.2 91.4 81.7 91.2

Smoking, % (including those with and without CVD) 25 29 31 17 27 -

HbA1C ≥ 7%, % 25 29 31 17 27 25

Note: Adapted from Clair et al4 and Wong et al.5

Abbreviations: BP, blood pressure; BMI, body mass index; CVD, cardiovascular disease; HbA1C, hemoglobin A1c; LDL-C, low density lipoprotein

cholesterol; T2D, type 2 diabetes.

TABLE 2 Percentages of patients with diabetes and stable
coronary disease who had suboptimal management for seven
individual cardiovascular risk factors at the time of randomization and
1 year after

Cardiovascular
risk factors

At the COURAGE trial
randomization (n = 690)

1 year after
(n = 592)

LDL-C ≥ 85 mg/dL, % 41 41

SBP ≥ 130 mm Hg, % 57 46

BMI ≥ 25 kg/m2, % 90 90

Smoking, % 17 15

HbA1C ≥ 7%, % 55 50

Physical activity

< 150 min/week

81 61

Not adherent to

AHA step 2 diet

41 18

Adapted from Mancini et al.6

Abbreviations: AHA, American Heart Association; BMI, body mass index;

CVD, cardiovascular disease; HbA1C, hemoglobin A1c; LDL-C, low density

lipoprotein cholesterol; SBP, systolic blood pressure.
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sometimes an endocrinologist. Yet, care coordination between these

specialists can be constrained due to documentation burden on the

electronic health record (EHR).12,13 One study using the EHR logs of

471 primary care physicians found that physicians on average spent

3.2 hours per day on EHR documentation, of which less than 6% was

on care coordination or making referrals.12 Even when patient care

was coordinated across providers, poor communication among physi-

cians could impose barriers to medical care. A survey of PCPs and spe-

cialists found that close to 50% of respondents reported a problem

with the timeliness of referral information and that 30% were not sat-

isfied with the referral content they received.14 Further, unmet social

needs and inadequate community resources have been increasingly

suggested as system-level barriers to managing CVD and reducing

healthcare disparities.15,16 Therefore, developing effective education

and care coordination strategies for clinicians who have limited office

time is critical.

2.2 | Patient level barriers

2.2.1 | Medication nonadherence

Nonadherence to medications is a common barrier to desired clinical

outcomes at the patient level.17 Proportion of days covered (PDC)

and medication possession ratio (MPR) are two valid and widely used

measurements to evaluate medication adherence.18 A meta-analysis

of eight observational studies showed a 37.8% rate of poor adherence

(PDC < 80%) to antihyperglycemic and cardiovascular drug therapy

among adults with T2D.19 Similarly, a meta-analysis of 19 cardiovascu-

lar prevention studies reported that 34% of patients with prior CVD

adhered poorly (PDC < 75%) to five classes of guideline-

recommended medications.20 Among adults with a prior history of

CVD, the overall adherence rate to evidence-based medications was

shown to improve modestly over time, though the adherence to dif-

ferent drug classes was highly heterogeneous, ranging between 40%

and 80%.21,22 The percentage of patients with prior myocardial infarc-

tion (MI) who fully adhered to statin, beta-blocker, and angiotensin-

converting enzyme inhibitors or angiotensin receptor blockers

(ACEI/ARB) increased from 29.1% in 1995 to 46.4% in 2003. In con-

trast, limited data exist regarding the adherence to GLP1ra and

SGLT2i.

The reasons for nonadherence are multifaceted. One survey of

over 24 000 adults with chronic illness found that up to 70% of

patients reported at least one of three unintentional adherence

behaviors: forgetting to take medication, forgetting to refill prescrip-

tions, or not taking medication at the correct times.23 Further, patients

with diabetes and cardiovascular risk factors were more likely to

report unintentional nonadherence compared to those with only car-

diovascular risk factors alone (odds ratio [OR] = 1.38; 95% CI,

1.25-1.52). Despite heterogeneity in instruments, cross-sectional

studies found that patient perceptions such as concerns about medi-

cations, inconvenience, and emotional stress were associated with

nonadherence among patients with diabetes or CVD.24,25

2.2.2 | Patient-physician mistrust

Distrust towards providers may hinder patients' desire to share their

perspectives with providers, thus contributing to subsequent non-

adherence. A survey of 80 females found that patient compliance dif-

fered significantly by different levels of trust in their PCPs

(P = .015).26 Such an association might be modified by race/ethnicity:

another cross-sectional study of 723 hypertensive patients reported

that white patients in race-concordant provider relationships were

more likely to be adherent compared with African American patients

in race-discordant provider relationships (OR = 1.27; 95% CI,

1.01-1.61).27 In addition, prescription costs can considerably affect a

patient's ability to self-manage T2D and CVD.

2.3 | Cost-related issues

Out-of-pocket cost burden is one major barrier to use of evidence-based

medications. Multiple studies have highlighted the association between

increased prescription costs and reduced use of evidence-based medica-

tions including statins and beta-blockers among patients with T2D

and/or a history of CVD.28-30 Although GLP1ra and SGLT2i have cardio-

vascular benefits in addition to glycemic improvement, high prescription

costs may significantly impede their use. For example, the monthly cost

based on invoices from retail pharmacies ranged between $634 and

$835 for GLP1ra injection pens (exenatide, dulaglutide, semaglutide, and

liraglutide), and was approximately $450 for a 30-day supply of SGLT2i

tablets (dapagliflozin, canagliflozin, and empagliflozin).31

Another cost-related barrier is the lengthy process of prior autho-

rization, which is a utilization management strategy created by health

payers and pharmacy benefit managers to contain high drug costs.

American Medical Association conducted a survey in 2018 on how

prior authorization affects clinical care and found that 86% of

corresponding physicians felt high or extremely high burden with prior

authorization and that 91% of them reported a negative impact on

patient clinical outcomes due to prior authorization.32 High prescrip-

tion costs can divert individuals from taking evidence-based medica-

tions and the convoluted prior authorization process may be a

possible reason of low-use in GLP1ra and SGLT2i among patients with

T2D and CVD.

3 | IMPLEMENTATION STRATEGIES TO
IMPROVE PREVENTIVE CARE IN PATIENTS
WITH T2D AND CVD

3.1 | Provider and system level

3.1.1 | Care coordination

Although many studies have attempted to improve T2D and CVD

management through care coordination, its clinical effectiveness

remains inconsistent. A summary analysis of 15 trials in patients pre-

dominantly with CVD and T2D reported that a nurse often played a

key role in coordinating care by communicating with between PCPs
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and patients as well as reinforcing patients to improve adherence to

pharmaceutical and lifestyle therapy. Fourteen of these trials testing

care coordination strategies showed no significant reduction in hospi-

talizations, and all trials demonstrated no adherence improvement.33

However, in another randomized study of 214 patients with diabetes,

coronary heart disease, or both, a goal-driven care coordination plan

where nurses closely monitored patients' progress, adjusted medica-

tions accordingly, and provided motivational coaching significantly led

to a between-group reduction in A1C by 0.58%, LDL-C by 6.9 mg/dL,

and systolic blood pressure by 5.1 mm Hg compared to controls

(P < .001).34 Other evidence suggests that nurses or outreach coordi-

nators can improve cardiovascular risk factor management by further

reducing clinical inertia and healthcare costs.35 Given the complexity

of care for patients with T2D and known CVD, care coordination

between PCPs and specialists may also be effective, although limited

data are available on how it should be designed and whether it

improves clinical biomarkers.

3.1.2 | Provider education and clinical decision
support

With the evolving evidence of new antihyperglycemic therapy and

increasing burden for clinicians to translate a plethora of research lit-

erature into practice, clinical inertia and lack of familiarity on

guideline-based care can impede optimal T2D and CVD management.

However, it is challenging to facilitate provider-level education

because of the heterogeneity of knowledge level, limited clinical time,

and concerns about irritating providers when implementing such

interventions.33 Therefore, clinical decision support systems have

been suggested to play a role in recommending evidence-based care

while assisting busy clinicians. Yet, the benefit of decision support

systems on clinical outcomes related to CVD and diabetes is not

clear.36 One cluster-randomized study evaluated the effect of an

EHR-based diabetes clinical decision support system on the control of

cardiovascular risk factors vs usual care among 2556 patients with

T2D across 11 primary care clinics.37 The clinical support system pro-

vided evidence-based diabetes treatment options at the patient visit

and reminded the physicians about medication changes, overdue lab

tests, follow-up intervals, and patients not at goal. After 6 months, the

intervention clinics had a significant reduction in A1C (−0.26%;

P = .01) and an increased proportion of patients whose systolic blood

pressure was below 130 mm Hg (5.1%; P = .03) compared with the

control clinics. No significant differences were found in the propor-

tions of patients whose A1C, diastolic blood pressure, or LDL-C

reached optimal targets. Given clinicians' limited time and the breadth

of T2D and CVD management, future provider-level interventions

need to be appropriately tailored to specific specialists and should not

disrupt clinical workflow.

3.1.3 | Social integration

Social interventions such as guidance on community resources and

provision of basic needs can also improve cardiovascular risk factor

management. For example, the Health Leads program screened pri-

mary care patients for unmet basic needs such as food, medication,

housing, and transportation; if screened positive, those patients (26%

of whom had diabetes) would be connected to a patient advocate

who helped patients to navigate community resources. Between pre-

and-post intervention, and comparing to those screened negative,

those screened positive had a significant reduction in systolic blood

pressure (−1.6 mm Hg; 95% CI, −2.5 to −0.6 mm Hg) and LDL-C

(−3.9 mg/dL; 95% CI, −7.2 to −0.6 mg/dL), but not in A1C.38 The

effect of such social interventions on secondary CVD has not been

studied.

3.1.4 | Framework-based interventions

Since barriers to optimal T2D and CVD management are multifaceted,

several interventions have adopted a theoretical framework to

improve health for patients with chronic diseases. One well-

established framework is chronic care model (CCM),39 a 6-component

model to improve chronic disease management. However, the effect

of each independent component embedded in the CCM (community,

health system, self-management support, delivery system design,

decision support, and clinical information systems) has not shown def-

inite benefits on cardiovascular risk reduction.40,41 A systematic

review found that among 25 CCM-based studies, the proportion of

patients who reached desired cardiovascular risk factor targets ranged

from 1.8% to 28% for A1C, 3.8% to 45% for blood pressure reduction,

and 3.2% to 58% for optimal lipid control.42

Clinical decision support and framework-based interventions seem

to address provider and system-level barriers to managing patients

with T2D and CVD. However, their effect is unclear and future stud-

ies should focus on investigating clinical endpoints and improving

workflow integration and sustainability. In contrast, care coordination

programs where the nurse coordinator was able to discuss specific

goals with patients, adjust medications, and closely monitor patients'

progress showed success in T2D and CVD management. Social inter-

ventions can also improve disease management, but their feasibility

and scalability may be a concern, particularly for patients with T2D

and CVD who require more intensive healthcare resources than low

cardiovascular risk patients.

3.2 | Patient level

3.2.1 | Reminders and mobile technologies

Reminding systems have been implemented to target forgetfulness

and address nonadherence to cardiometabolic medications among

patients with T2D or CVD. However, the effect of reminding systems

has thus far been minimal. The REMIND trial investigated the effect

of three low-cost reminder devices (pill bottle strip with toggles, digi-

tal timer cap, or standard pillbox) on improving medication adherence

among 18 to 64-year-old adults who were taking one to three medi-

cations, yet with suboptimal adherence (MPR of 30%-80%). Optimal

adherence (MPR ≥ 80%) did not differ between any groups after
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12 months, including those who were taking medications for cardio-

vascular or non-depressive conditions.43 The IMAGE-CHD trial exam-

ined the effect of two low-literacy reminding strategies, an illustrated

schedule and a postcard refill reminder, via a 2 × 2 factorial design in

patients with prior coronary heart disease.44 There was no significant

difference in medication adherence across all intervention arms com-

pared with controls after 12 months. Finally, the HeartStrong trial ran-

domized 1509 patients following an acute MI to an intervention that

used an electronic pill bottle, lottery incentives, social support, and

engagement counseling, vs usual care.45 There was no significant dif-

ference between the intervention and usual care in clinical outcomes

or medication adherence after 1 year.

3.2.2 | Patient education and pharmacy-based
interventions

In contrast, pharmacy consultation combined with patient education

has demonstrated benefits in improving adherence to cardiovascular

medications and cardiovascular risk factor management, including dia-

betes care. The FAME trial was the first study to test the effect of a

pharmacy-based program that combined patient education, medica-

tion management, and regular follow-ups with pharmacists on medica-

tion adherence and clinical outcomes among elderly patients.46 After

a 6-month run-in period, the proportion of patients with good adher-

ence (taking greater or equal to 80% of pills prescribed) in the entire

study sample increased from 5.0% to 98.7% (P < .001). Following ran-

domization and another 6 months of follow-up, 97.4% of pills in the

pharmacy-based intervention arm were taken as instructed, whereas

the percentage declined to 69.1% in the usual care arm (P < .001).

Sustained adherence was associated with significant reductions in sys-

tolic blood pressure only in the intervention arm (−6.9 mm Hg;

P = .001), but not in the usual care arm (−1.0 mm Hg; P = .69).

Another pharmacist-led intervention incorporated patient education,

care coordination with PCPs, and reminding messages in discharged

patients with acute coronary syndrome (45% of whom had diabe-

tes).47 Compared with usual care, the intervention led to 15% more

patients to adhere (PDC ≥ 80%) to four classes of cardiovascular med-

ications (beta-blockers, statins, antiplatelet agents, and ACEI/ARB,

P = .003). However, blood pressure, LDL-C, and costs did not differ

significantly between the intervention and control arms after

12 months.

3.2.3 | Behavioral economics

Behavioral economics was also applied to couple incentives between

providers and patients in order to improve lipid management in high

cardiovascular risk population. One multicenter study randomized

340 primary care physicians and their 1503 patients (34% had pre-

existing coronary artery disease) to a physician incentive arm (quar-

terly payments based on monthly reports on patients' adherence and

LDL-C levels), patient incentive arm (a daily lottery), shared physician-

patient incentive arm (half of the benefits received in other two arms),

or control.48 After 12 months, only the shared physician-patient

incentives group achieved a significant reduction in LDL-C (8.5 mg/dL;

95% CI, 3.8-13.3) compared with control. However, no other cardio-

vascular risk factors and clinical outcomes were evaluated in the

study.

These patient-level intervention studies suggest that reminders

plainly addressing forgetfulness are unlikely to improve medication

adherence. However, support from health professionals such as phar-

macists, mediated through patient education, can improve medication

adherence and some clinical outcomes in patients with T2D and CVD.

Incentivized patient-provider co-management and smooth transitions

between refills have also shown clinical benefits, yet whether these

interventions are scalable and feasible in different health systems is

unknown.

3.3 | Cost-related interventions

Interventions that have tested the effect of financial incentives on the

management of patients with T2D and/or CVD reported mixed

results. The Myocardial Infarction Free Rx Event and Economic Evalu-

ation (MI FREEE) trial collaborated with an insurance sponsor to test

the elimination of out-of-pocket costs for evidence-based therapy

among MI patients on adherence, clinical outcomes, and cost spend-

ing, compared with usual prescription coverage. In the full-coverage

group, the rate of adherence to ACEI/ARBs, beta-blockers, and statins

increased by 5.4% (95% CI, 3.6-7.2, P < .001), compared with the

usual-coverage group.49 Although there was no significant reduction

in the primary outcome (the rate of a fatal or nonfatal vascular event

or revascularization) between groups, the full-coverage group had a

significant reduction in the rate of stroke (HR = 0.69; 95% CI,

0.50-0.96). In terms of health spending, the mean total spending was

$66 008 in the full-coverage group and $71 778 in the usual-

coverage group (relative spending, 0.89; 95% CI, 0.50-1.56). Another

study examined the effect of a value-based insurance policy on medi-

cation adherence among patient with diabetes or vascular disease.

The policy of changing statin copayment from $24.18 to $0.60 was

associated with an immediate 3.1% increase in monthly statin adher-

ence and such increase sustained for the subsequent 10 months. In

addition, when the monthly clopidogrel copayment reduced from

$17.22 to $8.86, the policy change was associated with an immediate

4.2% increase in monthly adherence compared to control and the dif-

ference also sustained.50

Lowering prescription copayment has also been tested in patients

after MI hospitalization who were recommended to use antiplatelet

therapy for 1 year. The ARTEMIS trial randomized 11 001 patients

with MI across 301 US hospitals to either the intervention group

where copayment vouchers were provided to eliminate the prescrip-

tion costs of clopidogrel or ticagrelor for 1 year, or the usual care

group without vouchers.51 Medication persistence, defined as

patient-reported use of P2Y12 inhibitors without a gap of 30 days or

longer, was significantly higher in the intervention group compared to

control after adjusting for baseline characteristics (2.3%; 95% CI,

0.4-4.1). However, there was no significant difference in the 3-point

composite MACE (death, MI, stroke) between the two groups.
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Studies using novel approaches to remove cost-related barriers

have demonstrated potentials of improving patient adherence to

guideline-recommended therapy. The results also suggested benefits

in clinical outcomes such as stroke incidence, yet the magnitude of

improvement may not be clinically meaningful. Optimal T2D and CVD

management is unlikely to be achieved unless interventions address

cost barriers along with provider, health system, or patient-level bar-

riers. Figure 1 provides an overall visual summary of the barriers and

corresponding implementation strategies to optimal management of

T2D and CVD.

3.4 | Next steps

Although observational studies and clinical trials have confirmed the

efficaciousness of interventions that target multiple cardiovascular

risk factors among patients with T2D and CVD, data from national

surveys and multinational studies suggested that recent secondary

prevention in this high-risk population is largely inadequate, with

some study population having as low as 2% achieving all goals for

major cardiovascular risk factors.

Barriers to translating those study results to actual practice con-

tinue to exist on many levels. To date, various implementation inter-

ventions pertinent to T2D and CVD management were conducted to

explore possible pathways. Specifically, nurse-facilitated care coordi-

nation may help providers take a more active role in prescribing

evidence-based therapy to patients. Effective communication among

providers, familiarity with new potent therapy, and interventions that

address clinical inertia may improve care quality on the provider level.

In addition, a comprehensive “team approach” consisting of PCPs,

endocrinologists, cardiologists, pharmacists, nurses, dietitians, and

other specialists was recommended by the 2018 ACC Expert Consen-

sus Decision Pathway to optimally manage patients with T2D and

CVD.52 On the patient side, adherence-targeting interventions may

be most effective when reminding systems are coupled with pharma-

cist consultation and patient education. Interactions between pro-

viders and patients appear to be also critical in improving patient

adherence and cardiovascular risk factors.

Lastly, few implementation studies focused on the evaluation of

multiple surrogate biomarkers, long-term clinical endpoints, or cost-

effectiveness metrics. To drive clinical changes and downstream bene-

fit on the population level, incentives for both providers and patients

as well as collective efforts from payers and health systems may be

required so that payment structure will be redesigned for preventative

care in patients with T2D and CVD. The scalability and sustainability

of many implementation strategies are worth being further assessed.
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