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Objectives

• Discuss the evidence from the intensive glycemic control trials and 
observational studies. 

• The history of the target of less than 7%.

• Glycemic goals in patients with multiple comorbidities.

• Drug selection in patients with ASCVD or heart failure.

• Glycemic goals in older patients with diabetes. 



The evidence from trials and observational study 

• Diabetes Control and Complications Trial

(DCCT; 1441 participants with type 1 diabetes duration <15 years)

• The goal was to achieve glycemic control as close to normal without 
causing adverse events versus asymptomatic glycemic control.

• Contrast achieved: A1c ~7% versus ~9% over ~6.5 years.



A1c during DCCT and EDIC

Nathan, D. Diabetes 2013;62:3976–3986.

EDIC= 
Epidemiology 
of Diabetes 
Interventions 
and 
Complications

A1c
(%)

After the trial, 96% 
enrolled in follow-
up. A1c converged 
at 8%. 



Reduction in major complications 
with intensive compared with 
Conventional during DCCT and EDIC

• At 6 years, 3 step 
progression of 
retinopathy was reduced 
76%, new or progression 
of albuminuria was 
reduced 50%, neuropathy 
reduced 60%.

• Long term benefits over 
~30 years of follow-up 
included 56% reduction in 
retinopathy, 50% 
reduction in nephropathy, 
30% reduction in 
neuropathy.



DCCT/EDIC: Cumulative incidence of the first occurrence of non-
fatal MI, stroke, or CV death.  

Risk Reduction 57%
97% CI: 12-79

P=0.02

Nathan DM, et al. N Engl J Med. 2005. 353;25  



The evidence from trials and observational study 

United Kingdom Prospective Diabetes Study

(UKPDS: 4,209 participants with new onset type 2 diabetes and 
FBG>108 mg/dl after 3-month dietary run in)

• Standard policy (treat for symptoms or glucose >270 mg/dl) vs 
intensive policy (treat with SU, insulin or metformin)

• Mean A1c contrast achieved ~7% vs ~7.9% over ~10 years.

• Clinically meaningful endpoints improved at end of randomized 
period.

• Additional ten years of off-trial follow-up, “Legacy Effect”



UKPDS: “Legacy Effect” of insulin or sulfonylurea therapy

Holman, RR. et al. N Engl J Med 2008; 359:1577-1589

After median 8.8 years post-trial follow-up

Aggregate Endpoint 1997 2007

Any diabetes related endpoint RRR:
P:

12%
0.029

9%
0.040

Microvascular disease RRR:
P:

25%
0.009

24%
0.001

Myocardial infarction RRR:
P:

16%
0.052

15%
0.014

All-cause mortality RRR:
P:

6%
0.44

13%
0.007



Study, Patient and HbA1c Characteristics of 5 RCTs 

Trial Name, Mean or 
median FU, number 
enrolled

Age ; Baseline Diabetes Duration HbA1c; Baseline 
(median)

HbA1c Achieved

Intensive vs Control

ACCORD
4-5 years; N=10,251

62 years 10 years 8.1% 6.4%       vs      7.5%

ADVANCE 
5-11 years; N=11,140

66 years 8 years 7.8% 6.4%       vs      7.0%

UKPDS 33 (Insulin/SU)
11-17 years; N=3,867

54 years Newly Dx 7.0% 7.0%       vs      7.9%

UKPDS 34 (metformin)
11-18 years; N=753

53 years Newly Dx 7.2% 7.4%       vs      8.4%

VADT 
6-12 years; N=1,791

60 years 12 years 9.4% 6.9%       vs      8.4%

Summary of Major Clinical Trials 



Impact of Intensive Therapy for Diabetes



ACCORD: Risk of Death over a Range of Mean A1c

Excess risk of mortality with intensive strategy occurred above an A1c 7%   

Riddle et al. Diabetes Care 33:983–990, 2010

Steady increase of risk from 6 to 9% A1c with intensive strategy 



Epidemiological analysis: Relative importance of risk 
factors for acute myocardial infarction and stroke

Rawshani, A. et al. N Engl J Med 2018;379:633-44



Epidemiological Analysis: Early glycemic control matters

Microvascular Macrovascular

Laiteerapong, N. et al. Diabetes Care 2019;42:416–426



Epidemiological Analysis: Early glycemic control matters

• “Among patients with newly 
diagnosed diabetes and 10 years 
of survival, HbA1c levels 
≥6.5%for the 1st year after 
diagnosis were associated with 
worse outcomes. Immediate, 
intensive treatment for newly 
diagnosed patients may be 
necessary to avoid irremediable 
long-term risk for diabetic 
complications and mortality.”

Mortality

Laiteerapong, N. et al. Diabetes Care 2019;42:416–426



Standards of Medical Care in Diabetes 
First publication of the A1c goal <7% was in 1994



Standards of Medical Care in Diabetes 
In 1997, modified to indicate “action suggested >8%”



Standards of 
Medical Care 
in Diabetes 
Since 2003, 
the A1c goal 
has been <7%







Who are “the 
many” in “a 

reasonable A1c 
goal for many 
nonpregnant 

adults is <7%”?   

Those who already 
have an A1c <7% 
without adverse 

events

Life expectancy >10 
years

Women of 
childbearing 

potential

People with CVD or 
CKD (GLP1 RA or 
SGLT2 inhibitors)



A changing paradigm in caring for patients with type 2 
diabetes and clinical CVD

Medication NNT to prevent a Death

Statins (for 5 years) 100

Anti-hypertensives (for 5 years) 125

Empagliflozin (for 3 years) 39

Liraglutide (for 3 years) 98

These benefits of GLP-1 receptor agonists and SGLT2 inhibitors
emerged in trials were the drugs were added (versus placebo) in
patients with CVD and an A1c >7%.

Krumholz, H and Lipska, K. JAMA. 2017 March 14; 317(10): 
1017–1018



Drug Selection in people 
with ASCVD or heart failure

The new era of 
antidiabetic medications



The major goal 
of diabetes 

management is 
to prevent its 
complications.

Kato, ET, et al.  Trends in Cardiovascular Medicine. January 22, 2020;15:55



FDA-Mandated CV Outcomes Trials in T2DM



Cardiovascular Outcome Trials for DPP4 Inhibitors



SAVOR-TIMI 53, EXAMINE, and TECOS: Hospitalization 
for Heart Failure 



Summary: 
DPP4-Inhibitors 
Cardiovascular 
Outcome Trials

More precise estimates of the risk of other rare 
events 

These large trials have been useful for evaluating 
other potentially beneficial effects of the drugs.

Decreased rates of albuminuria

All trials met the primary endpoint of demonstrating 
that there is no increased risk of CVD

No benefit is apparent
Cannot assume that 
this is a class effect 

There may be 
heterogeneity with 

respect to heart failure



Cardiovascular benefits of GLP-1 analogs



Cardiovascular 
Benefits of 
GLP-1 RA

MI

CV Death

MACE

Stroke

hHF

All Death

Kidney Endpoint

Sample size 
ASCVD%

Median fu (yr)
Hx of HF

eGFR <60 (%)



Meta-analysis of 5 
CVOTs (3 with GLP-1 
RAs and 2 with SGLT-
2i) in patients with 
history of CVD at 
baseline. 

Giugliano, D., et al. JAHA. Volume 8, Issue 12, 18 June 2019



Meta-analysis of 
the 5 CVOTs in 
patients without 
history of CVD at 
baseline.



Proposed mechanisms of CV benefits of GLP-1 receptor 
agonists 

Drucker, D. Cell Metabolism.2016. Volume 24, Issue 1:15-30



FDA has granted Liraglutide, Semaglutide, and 
Dulaglutide Additional CV Indications

In adults with T2DM + 
established CVD…

Liraglutide ↓ MACE

Semaglutide ↓ 
MACE

In adults with T2DM + 
established CVD or high CV risk

Dulaglutide ↓ MACE                             



CVOTs with SGLT2 inhibitors 

Zinman B et al. N Engl J Med 2015;373:2117–2128; 2. Neal B et al. N Engl J Med 2017;377:644–657. 
3. Wiviott SD et al. New Engl JMed 2019380:347–357. 



SGLT2 Inhibitors Reduce CV Risk

(1) Zinman B, et al. N Engl J Med. 2015 Nov 26;373(22):2117-28. (2) Neal B, et al. N Engl J Med. 2017 Aug 17;377(7):644-657. (3) Wiviott SD, et al. N Engl J Med.2019 
Jan 24;380(4):347-357. (4) Cannon CP, et al. Am Heart J. 2018 Dec;206:11-23 (5) Cefalu W, et al. Diabetes Care. 2018;41(1):14-31.  



Hospitalization for Heart Failure: Effects of SGLT2 
Inhibitors

Zinman B, et al. N Engl J Med. 2015;373(22):2117-2128
Neal B, et al. N Engl J Med. 2017;377(7):644-657 
Wiviott SD, N Engl J Med. 2019;380(4):347-357 



Heart Failure Hospitalization By Prior Heart Failure 



DAPA-HF Design

McMurray et al. ESC 2019



DAPA-HF: Primary Outcome



DAPA-HF: Results in T2DM and Non-DM Patients



CREDENCE Trial: Renal outcomes in type 2 diabetes and nephropathy. 

Perkovic, V., et al. N Engl J Med 2019; 380:2295-2306



Proposed mechanisms of CV benefits of SGLT-2 inhibitors



FDA Granted Select SGLT2i’s Additional CV Indications

• Empagliflozin ↓ risk of CV death 

• Canagliflozin ↓ risk of MACE 

• Canagliflozin ↓ risk of ESKD 

• Dapagliflozin ↓ risk of HHF

In adults with 
T2DM + 

established CVD…



FDA-Mandated CV Outcomes Trials in T2DM

1. NCT01107886 (SAVOR). 2. NCT00968708 (EXAMINE). 3. NCT00790205 (TECOS). 4. NCT01897532 (CARMELINA). 5. NCT01243424 (CAROLINA). 6. NCT01147250 (ELIXA). 7. NCT01179048 (LEADER). 8. 
NCT01720446 (SUSTAIN 6). 9. NCT01144338 (EXSCEL). 10. NCT01394952 (REWIND). 11. NCT02465515 (HARMONY). 12. NCT01131676 (EMPA-REG). 13.NCT01032629 (CANVAS). 14. NCT02065791 (CREDENCE). 
15. NCT01730534 (DECLARE). 16. NCT01986881 (VERTIS CV).  



Giugliano, D., et al. JAHA. Volume 8, Issue 12, 18 June 2019



IGCTs, CVOTs, and Risk of MACE in Patients 
With T2DM



Reduction in MACE associated with reduction 
in A1c in CVOTs

Giugliano, D., et al. JAHA. Volume 8, Issue 12, 18 June 2019



Treatment of Diabetes 
in Older Adults

An Endocrine Society Clinical Practice Guideline



Diabetes in the older population

• Prediabetes is highly prevalent in older people, however interventions to
delay progression from prediabetes to diabetes are especially effective in
this age group.

• The prevalence of type 2 diabetes increases as individuals age and
exaggerates the incidence of both microvascular and macrovascular
complications.

• Clinicians should perform regular screening for prediabetes and diabetes in
the older population and implement interventions as indicated in this
guideline.

• Given the heterogeneity of the health status of older people with diabetes
the guideline emphasizes shared decision-making and provides a
framework to assist healthcare providers to individualize treatment goals.

LeRoith, D., et al. J Clin Endocrinol Metab 104: 1520–1574, 2019



Diabetes in the older population

Older 
individuals with 

diabetes
Increased risk



Key Recommendation for Overall 
Health Assessment 

• In patients aged 65 and older with diabetes, 
we advise assessing the patient’s overall 
health and personal values prior to the 
determination of treatment goals and 
strategies. (Ungraded Good Practice 
Statement)

LeRoith, D., et al. J Clin Endocrinol Metab 104: 1520–1574, 2019



Step 1: Assessing overall health

*Does not include diabetes ** e.g. metastatic cancer, oxygen requiring COPD, ESKD on HD, advanced HF.
ADL: Activities of daily living (e.g. eating, bathing, dressing)
IADL: Instrumental activities of daily living (e.g. managing money, doing housework) LeRoith, D., et al. J Clin Endocrinol Metab 104: 

1520–1574, 2019



Step 2: Identify HbA1c and glucose targets 

LeRoith, D., et al. J Clin Endocrinol Metab 104: 1520–1574, 2019





ADA/EASD Treatment Algorithm for T2D

Davies MJ et al. Diabetes Care. 2018;41:2669-2701.



ADA/EASD 
Treatment 

Algorithm for T2D





Diabetes Management 
Algorithm, Endocr Pract. 

2020;26(No. 1) 137



Conclusions

• There are many individuals for whom an A1c <7% is clearly reasonable. 

• Our best evidence suggests that the A1c level attained and how it is 
approached is probably the key to achieve optimal outcomes.

• The goal of an A1c less than 7% is fundamentally a tactic to achieve a 
strategy to minimize the risk of complications while maintaining quality of 
life.

• Recent CVOTs have shown benefits for patients beyond glycemic control 
and should be considered in certain population.

• New guidance for glycemic control in the older population is available.


