
COORDINATE Diabetes: Rationale and 
Design

Neha Pagidipati, MD MPH
Associate Professor of Medicine, Duke University SOM
Director, Duke Cardiometabolic Prevention Clinic



Disclosures
 Research support from Amgen, Boehringer Ingelheim, Eggland’s Best, Eli Lilly, Novartis, 

Novo Nordisk, Verily Life Sciences

 Consultation/Advisory Panels for Bayer, Boehringer Ingelheim, CRISPR Therapeutics, Eli 
Lilly, Esperion, AstraZeneca, Merck, Novartis, and Novo Nordisk.

 Executive Committee member for trials sponsored by Novo Nordisk and by Amgen.

 Medical advisory board for Miga Health



Kelsey, Nelson et al., J Am Coll Cardiol 2022

Interdisciplinary consensus



Multifactorial Risk Reduction

Nelson et al. JAHA 2021; 10:e016835 

Several therapies are proven to reduce ASCVD risk 
among patients with T2DM, however these are 
substantially under-used in clinical practice

• Among 155,958 commercially-insured patients with 
T2DM and ASCVD:

• 24.7% on high-intensity statin
• 53.1% on ACEi/ARB
• 9.9% on SGLT2i or GLP1RA

Overall 
• 2.7% on all 3 groups of therapies
• 37.4% on NONE of these groups of therapies



Objective

To test the impact of a clinic-level, multifaceted 
intervention on the prescription of 3 key groups 

of evidence-based therapies.
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Study Design 
SITES: Cardiology clinics in the US 
PARTICIPANTS: T2D and ASCVD

Received guidelines

USUAL CARE 
(23 sites) 

PRIMARY OUTCOME: 
Prescription of ALL 3 groups of recommended therapies:
• High-intensity statin: 

Atorvastatin 40–80mg daily OR rosuvastatin 20–40mg daily
• ACEi or ARB
• Antihyperglycemic agent with CV benefit: 

SGLT2i or GLP-1RA

6–12 MONTH FOLLOW-UP

Nelson et al. Am Heart J 2023; 256: 2-12

Multifaceted intervention

INTERVENTION 
(20 sites)

Clinic-level randomization



Participating Sites

• Cardiology clinic with at least three 
cardiology providers (MD, DO, or 
APPs)

• Able to identify at least 1 local diabetes 
care specialist to collaborate with

INCLUSION CRITERIA



Participant Population

• Diagnosis of type 2 diabetes

• History of at least one:
– Coronary artery disease 
– Peripheral arterial disease 
– Cerebrovascular disease

INCLUSION CRITERIA

• Already prescribed at baseline: 
– All 3 evidence-based therapies
– SGLT2i or GLP-1RA 

• Absolute contraindication to any of the 
3 evidence-based therapies

EXCLUSION CRITERIA



Primary Outcome

Proportion of individuals achieving society- and guideline-
recommended management for T2DM and CVD at last follow-up visit 
for all of the following (composite score of 3):
• An anti-hyperglycemic agent with evidence for CV benefit (i.e. SGLT-2i 

or GLP-1RA)
• Acceptable alternative: metformin monotherapy with HbA1c<7% 

• ACEi/ARB/ARNI
• High-intensity statin: atorvastatin 40-80mg daily OR rosuvastatin 20-

40mg daily



Antihyperglycemic Agents with CV Benefit

2019 ADA Standards of Care



Secondary Outcomes

• Proportion of individuals receiving each group of therapies
• Proportion of individuals achieving a composite score of ≥ 2
• Intermediate Outcomes:

• Change from baseline: sBP, dBP, HbA1c, LDL-C
• Proportion of individuals with: sBP<130 mmHg, HbA1c<7%, LDL-C<70 mg/dL

• Clinical time-to-event outcomes
• Composite of all-cause death; hospitalization for: MI, stroke, decompensated 

heart failure, or urgent revascularization (coronary, peripheral, carotid)



Statistical Analysis

Initially powered at 90%
to detect 10% difference in primary 
outcome between arms (46 clinics, 30 
patients/clinic)

Modified to have 85% power 
(42 clinics, 25 patients/clinic) due to 
difficulties with recruitment during the 
COVID-19 pandemic

Primary and secondary outcomes
analyzed using a mixed model for 
repeated measures model, 
accounting for clustering effect, and 
with adjustment for baseline factors 
as potential confounders

Clinical event outcomes
analyzed using a multivariable 
Cox proportional hazards model 
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Enrolling Sites

24 (14,36)
participants enrolled 

43
enrolling sites

1.6
intervention

1.4
usual care

Baseline composite 
medication score (median):



Participant Baseline Characteristics
Intervention

(N=459)
Usual care

(N=590)

Age, median (25th, 75th) 69 (63, 76) 71 (64, 77)
Female 31.4% 32.9%
Race: White

Black
Asian/other

70.6%
17.2%
8.9%

81.4%
15.9%
3.2%

Insurance:
- Medicare
- Private
- Medicaid

97.6%
62.9%
33.7%
11.8%

98.0%
70.9%
34.6%
9.3%

Prior coronary artery disease 76.0% 84.7%
Prior stroke/carotid artery disease 27.5% 25.1%
Prior peripheral arterial disease 17.4% 10.2%
Hypertension 93.0% 94.1%
Dyslipidemia 90.2% 91.7%



Participant Baseline Characteristics
Intervention

(N=459)
Usual care

(N=590)

Atrial fibrillation 16.3% 24.6%
Heart failure 29.6% 24.6%
Charlson comorbidity ≥5 56.6% 62.4%
Diabetes complications:
- DKA
- Retinopathy
- Neuropathy
- Gastroparesis

0.4%
6.8%

24.0%
3.3%

1.2%
4.7%

27.1%
1.4%

Clinical/laboratory
Systolic blood pressure, mmHg 131 130
Body mass index, kg/m2 32.2 32.4
LDL-C, mg/dL 72.8 73.2
eGFR, mL/min/1.73m2 68 65
HbA1c, % 7.7 7.5



Participant Baseline Characteristics

Intervention
(N=459)

Usual care
(N=590)

Composite medication score:   0
1
2

5.9%
34.2%
59.9%

9.7%
38.3%
52.0%

High-intensity statin use 66.7% 58.3%
ACEi/ARB use 75.2% 69.7%



COORDINATE Diabetes: Results

Christopher Granger, MD
Donald F. Fortin, MD, Distinguished Professor or Medicine
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Primary Outcome



173/45785/588

Primary 
Outcome


Chart1

		Usual Care



Follow-up

Participants prescribed 
all 3 therapies (%)

14.5%

37.9%

14.5



Sheet1

				Follow-up		Intervention

		Usual Care		14.5







173/45785/588

Primary 
Outcome

Unadjusted OR 
4.46 (2.55, 7.80)

p<0.001

Adjusted OR
4.38 (2.49, 7.71)

p<0.001

23.4% 
absolute 
difference
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Secondary Outcomes

Adjusted for clustering effect, site type (urban vs. non-urban), age, sex, race, baseline composite score, Charlson comorbidity index, 
baseline systolic BP, baseline diastolic BP, time, and time-by-treatment interaction
*Or HbA1c<7% on metformin alone

Outcome

Usual care
No. (%)
(N=588)

Intervention
No. (%)
(N=457)

Adjusted
Odds ratio
(95% CI)

P
value

Prescribed at last follow up:

High-intensity statin 334/588
(57)

323/457
(71)

1.73
(1.06 to 2.83) 0.029

ACEi/ARB 402/588
(68)

372/457
(81)

1.82
(1.14 to 2.91) 0.013

SGLT2i or GLP-1RA* 209/588
(36)

276/457
(60)

3.11
(2.08 to 4.64) <0.001



Absolute greater use of medications, 
intervention vs control

High intensity statins 14%
ACEi/ARB 13%
SGLT2i/ GLP-1RA 25%



Diabetes medication use at end of trial

Usual care Intervention
SGLT2i 10.9% 34.8%
GLP-1RA 4.9% 11.2%
Both 0.7% 0.9%



Changes in composite medication scores
Fighting Clinical Inertia



Intervention 
(n=459)

Usual care
(N=590)

Adjusted difference 
in differences†

% Available Difference Difference Estimate (95% CI) P value

sBP 82.9% -2.31 0.91 -1.99 (-4.34, 0.36) 0.0961

HbA1c 48.0% -0.17 -0.00 -0.05 (-0.34, 0.25) 0.7495

LDL-C 43.6% -4.14 -5.30 0.61 (-5.24, 6.46) 0.8379

† Adjusted for site type (urban vs. non-urban), patient age, sex, race, baseline composite score, 
Charlson comorbidity index, baseline systolic BP

Secondary Outcomes: Risk Factor Control



Adjusted HR (95% CI): 
0.79 (0.46, 1.33)

Secondary Outcomes: Clinical Events

Composite outcome: 
All-cause mortality or 
hospitalization for MI, stroke, 
decompensated HF, or urgent 
revascularization (coronary, 
carotid, peripheral)

Usual care

Intervention



Consistency across clinic and patient subgroups



Most patients who had a prescription 
reported taking the medication

Patient reported “yes” to taking 
this therapy at last follow-up

EHR indicated a prescription for 
this therapy

High-intensity statin 96.3%

ACEi/ARB 98.0%

Antihyperglycemic agents with CV 
benefit

95.6%



Limitations

• Selected sites and patients may not be representative of broader US 
or international population

• We focused on a cohort, rather than on the entire clinic population

• Because of the COVID pandemic, the intervention was delivered 
remotely and was thus less intensive than originally designed



Conclusions

A coordinated, multifaceted intervention 
increased prescription of 3 groups of 

evidence-based therapies in adults 
with T2D and ASCVD



Questions

• Were we able to get cardiologists to write the prescriptions for 
SGLT2i and GLP-1RA?  

Yes

• Was the effect consistent across different clinics? 

There was heterogeneity, but when we looked at tertiles of final 
performance, ALL of those in bottom tertile were usual care sites

• Was the intervention resource-intensive? 

No, the intervention was simple but depended on a champion to 
promote the efforts



Clinical Implications

• Evidence-based therapies are under-used in clinical practice, 
and there is little high-quality data on how to improve this.

• This multifaceted intervention is effective in increasing the 
prescription of evidence-based therapies in adults with T2D 
and ASCVD.

• The next step is to scale this intervention across cardiology 
practices in order to improve the quality of care being delivered 
broadly.



“Humanity’s greatest advances are not in its 
discoveries – but in how those discoveries are 
applied ...”

Bill Gates, June 7, 2007
Harvard Commencement Address



JACC 2023

JACC 2022

JACC 2023

Lancet 2022

Lancet 2017

Selected randomized trials showing successful implementation:
Average of 50 centers, 1000 patients, with a 6 to 50% improvement 
in guideline-directed medication use

JAMA 2023
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