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The availability of GLP-1 receptor agonists and 

SGLT2 inhibitors has ushered in a dramatic 

advance in the management of type 2 DM, 

beyond glycemic control.

This is mainly facilitated by their multi-factorial 
effects on cardiovascular and renal systems



US-NHANES Data: 20-year Trends in Glucose Control and 
Use of Medications

Fang, M et al NEJM 2021



Problems Unique to India and other regions

• Lack of adequate Resources

• PCPs: Too many patients; too little time 

• Lack of Health Literacy: very limited diabetes educator availability

• Lifestyle Concerns; including high carb intake, physical inactivity 

• Lack of Adherence to treatment regimen

• Affordability of medications (Cost…)





Cardiovascular Outcomes with 
DPP-4 Inhibitors vs placebo

All 4 Major CVOTs with Saxagliptin, Alogliptin, 

Sitagliptin, and Linagliptin, showed non- inferiority, but 

also no superiority, over standard of care treatments.



CARMELINA: CV and Renal Outcomes
Linagliptin 5 mg vs placebo

n= 6,979, Mean age, 66yr,  eGFR 55, 80 % with u- alb > 30 mg/g

Hospitalization for HF;  HR 0.90 (95% CI, 0.74-1.08)  
Rosenstock, J et al JAMA 2019; 321: 69-79





GRADE: Design and Primary Outcome

The Grade Study Group
NEJM 2022; 187: 1063-74

N=5,047, mean age 57 ± 10.0 yr; mean duration of DM 4.2 ± 2.7 yr; f/u 5.0 yr



The Grade Study Group  NEJM 2022; 187: 1063-74 



Progression to Secondary or Tertiary Outcomes

The Grade Study Group NEJM 2022; 187: 1063-74



GRADE: Secondary and Tertiary Outcomes

The Grade Study Group NEJM 2022; 187: 1063-74



GRADE: Cumulative CV Events

Lira vs all others, HR 0.71 (0.56-0.90) Lira vs all others, HR 0.75 (0.54-1.03)

Lira vs all others, HR 0.49 (0.28-0.86) Lira vs all others, HR 0.47 (0.23-0.95)

The Grade Study Group NEJM 2022; 187: 1075-88

Clinical ASCVD at baseline: 6.6 %



VERIFY: Early Combination vs Monotherapy
A multinational  5-year, RCT, comparing Early Combo with Met + Vildagliptin vs Metformin alone, n=2001 

Matthews DR et al Lancet , 2019



VERIFY: Early Combination vs Monotherapy

First Treatment Failure Second  Treatment Failure

Median time to failure; 43 vs 62%

Matthews DR et al Lancet , 2019



GLP1-RA: Preferred Agents for Prevention of 
Stroke ?



Patients with event/analysed

Empagliflozin Placebo HR (95% CI) p-value

3-point MACE 490/4687 282/2333 0.86 (0.74, 0.99)* 0.0382

CV death 172/4687 137/2333 0.62 (0.49, 0.77) <0.0001

Non-fatal MI 213/4687 121/2333 0.87 (0.70, 1.09) 0.2189

Non-fatal stroke 150/4687 60/2333 1.24 (0.92, 1.67) 0.1638

0.25 0.50 1.00 2.00

Empa- Reg: CV death, MI and stroke

19

Favours empagliflozin Favours placebo

Cox regression analysis. MACE, Major Adverse Cardiovascular Event; 

HR, hazard ratio; CV, cardiovascular; MI, myocardial infarction

*95.02% CI



GLP-1RAs: Postulated Mechanisms for Stroke Prevention

Goldenberg RM et al Stroke 2022



GLP1-RAs and Stroke Prevention: Meta-analysis
N=56,004; Seven RCTs

Bellastella, G et al
Stroke 2020; 51: 666-669



Several older drugs are still effective and 
safe in reducing glycemic burden, 
particularly in combination! 



Are Sufonylureas associated with CV 
Injury?



CAROLINA: Primary Outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke

Rosenstock, J et al 

JAMA  2019, Sept 19

Years

HR 0.98

(95.47% CI 0.84, 1.14)

p<0.0001 for non-inferiority

p=0.76 for superiority

Linagliptin Glimepiride

Linagliptin (n) 3023 2957 2901 2846 2803 2762 2725 2679 2627 2582 2534 2451 1830 1040 213

Glimepiride

(n)
3010 2940 2890 2833 2797 2757 2710 2662 2618 2569 2509 2414 1865 1020 207
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CAROLINA: Moderate or severe Hypoglycemia

Rosenstock, J et al 

JAMA  2019, Sept 19



Where do we stand now  with TZDs: 
Still a Role in Patients with Insulin Resistance? 



Cumulative

Event-Free

Survival

Probability HR 0.76 

95% CI, 0.62 - 0.93 P=0.007

Pio: 9.3 %

Placebo: 11.8 %

Kernan WN et al. N Engl J Med, published on-line Feb 17, 2016 DOI: 10.1056/NEJMoa1506930

Cumulative

event rates:

IRIS: Primary Outcomes: Fatal or non- fatal Stroke or MI
n= 3,876 patients with  Insulin resistance (HOMA- IR > 3.0) and recent stroke or TIA 





Data from India: 
ICMR-INDIAB

2008-2020

N=5,789, 

self- reported DM

Urban and Rural

Mean age 56.1 Yr,

Duration 4.9 yr

ABC targets achieved

7.7%

Anjana RM et al  Lancet D/E , April 2022



Conclusions

• Type 2 DM is a heterogenous disorder, requiring personalized approach

• For secondary intervention to reduce ASCVD and CKD burden, the recent 
trials have established a novel paradigm 

• For primary prevention, Metformin, SU, and TZDs are useful options, but 
early glycemic control with combination therapy is the key

• The “traditional” Anti-hyperglycemic drugs are here to stay!


