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Know the prevalence of  T2DM in Puerto Rico

Review the screening methods for diagnosis prediabetes and 
diabetes

Review the current recommendations and standards of  care for 
the management of  Prediabetes

Review the current recommendations and standards of  care for 
the management of  type 2 diabetes.

Lipids management in primary and secondary prevention of  
cardiovascular disease in patients with diabetes.

Review recent advances in the therapeutic options available for 
glycemic control including it’s cardiovascular risk reduction







Classification and Diagnosis of Diabetes: 

Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019; 42 (Suppl. 1): S13-S28



Fasting plasma glucose (FPG)
≥126 mg/dL (7.0 mmol/L)

OR

2-h plasma glucose ≥200 mg/dL
(11.1 mmol/L) during an OGTT

OR

A1C ≥6.5%

OR

Random plasma glucose 
≥200 mg/dL (11.1 mmol/L)

American Diabetes Association Standards of Medical Care in Diabetes. 
Classification and diagnosis of diabetes. Diabetes Care 2019; 42 (Suppl. 1): S13-S28



FPG 100–125 mg/dL 
(5.6–6.9 mmol/L): IFG

OR

2-h plasma glucose 140–199 mg/dL 
(7.8–11.0 mmol/L): IGT

OR

A1C 5.7–6.4%

* For all three tests, risk is continuous, extending below the lower limit of 
a range and becoming disproportionately greater at higher ends of the 

range. American Diabetes Association Standards of Medical Care in Diabetes. 
Classification and diagnosis of diabetes. Diabetes Care 2019; 42 (Suppl. 1): S13-S28

IMPAIRED FASTING 

GLUCOSE

IMPAIRED GLUCOSE 

TOLERANCE



2011
13.5%

2016
16.4%

2020 :16.8%

df.org/our-network/regions-members/south-and-central-

america/members/90-puerto-rico.html/Accessed march10,2021
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Adapted from:  
Ramlo-Halsted BA  
et al. Clin Diabetes  
2000;18:80-84

IFG = impaired fas?ng glucose  
IGT = impaired glucose tolerance  
T2DM = type 2 diabetes mellitus

UNCONTROLLED HYPERGLYCEMIAT2DM
IFG  

IGT

‘Pre-diabetes’

OBESITY/  
METAB SYND

Insulin secretion

MICROVASCULARCOMPLICATIONS
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MACROVASCULARCOMPLICATIONS

30



Cai X et al. BMJ 2020;370:m2297

ALL-CAUSE DEATH

COMPOSITE CVD

CHD

STROKE

Studies:  
129

People:  
10,069,955

Follow-up:
9.8 yrs

In those with ASCVD, preDM was associated  
with a greater relative risk (over 3.2 yrs) for:

• ALL CAUSE DEATH: RR 1.36 (1.21-1.54)
• COMPOSITE CVD: RR 1.37 (1.23-1.53)

a similarly increased relative risk for:

• CHD: RR 1.15 (1.02-1.29)

but not for:

• STROKE 1.05 (0.81-1.36)



a Includes both fatal and nonfatal events.

Emerging Risk Factors Collaboration. Lancet. 2010;375:2215-22

Number  

of Cases

26,505

11,556

14,741

3,799

1,183

4,973

3,826

HR (95% CI)

2.00 (1.83-2.19)

2.31 (2.05-2.60)

1.82 (1.64-2.03)

2.27 (1.95-2.56)

1.56 (1.19-2.05)

1.84 (1.59-2.13)

1.73 (1.51-1.98)

1 2 4

I2 (95% CI)

64 (54-71)

41 (24-54)

37 (19-51)

1 (0-20)

0 (0-26)

33 (12-48)

0 (0-26)

Coronary heart diseasea  

Coronary death  

Nonfatal MI

Stroke subtypesa  

Ischemic stroke  

Hemorrhagic stroke  

Unclassified stroke

Other vascular deaths
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Trial Year N Subjects Intervention Duration RRR

Da Qing 1997 577 IGT Lifestyle 6 years 32%

Finnish DPS 2001 522 IGT Lifestyle 3.2 years 58%

US DPP 2002 3234 IGT Lifestyle 2.8 years 58%

US DPP 2002 3234 IGT Metformin (biguanide) 2.8 years 31%

STOP NIDDM 2002 1418 IGT Acarbose (AGI) 3.3 years 25%

XENDOS 2004 3305 IGT Orlistat (lipase inhibitor) 4 years 37%

DREAM 2006 5269 IGT/IFG Rosiglitazone (TZD) 3.0 years 62%

NAVIGATOR 2010 9031 IGT + high CV risk Nateglinide (meglitinide) 5.0 years NS

ACT NOW 2011 602 IGT Pioglitazone (TZD) 2.4 years 72%

ORIGIN* 2012 1456 IGT + high CV risk Glargine (basal insulin) 6.2 years 20%

CONQUER* 2014 866 Pre-DM / MetS Phentermine/Topiramate 2 years 79%

IRIS* 2016 3876 Stroke + insulin resistance Pioglitazone (TZD) 4.8 years 52%

SCALE 2017 2254 Obesity + prediabetes Liraglutide (GLP-1 RA) 3 years 79%

CAMELLIA* 2018 12,000 Overweight + high CV risk Lorcaserin (serotonergic) 3.3 years 19%

DAPA-HF* 2020 2605 HFrEF Dapagliflozin (SGLT2i) 18 months 32%

* Not primary outcome
PanXR, Diabetes Care 1997;20:537; Tuomilehto J, N Engl J Med 2001;344:1343; Knowler WC, N Engl J Med 2002;346:393; Chiasson JL, Lancet 2002;359:2072; Torgerson JS, Diabetes Care 2004;27:155; Gerstein HC,  
Lancet 2006;368:1096; NAVIGATOR Study Group, N Engl J Med 2010;362:1463; Defronzo RA, N Engl J Med 2011;364:12; ORIGIN Trial Investigators, N Engl J Med 2012;367:319; Garvey WT, Diabetes Care  
2014;37:912; Inzucchi SE, Diabetes Care 2016;39:1684; LeRoux CW, Lancet 2017;389:1399; Bohula EA Lancet 2018;392:2269; Inzucchi SE 80th Scientific Sesssions, ADA June 2020

Large T2DM Prevenaon RCTs:Lifestyle , DM or ObesityMeds



Long-term follow-up of  
the DPP participants:  
DPP-OS RRR

Lifestyle 58%
Metformin 31%

RRR
Lifestyle 34%

Metformin 18%

RRR
Lifestyle 27%

Metformin 18%

• 1996-2001
• 3234 persons with preDM (IGT + FPG >95)
• Interventions: Lifestyle change (7% body

wt loss, 150 min exercise/wk) vs.  metformin (850 
mg BID), vs. placebo

• 2.8 yrs follow-up
• mean age, 51 yrs
• mean BMI, 34
• 45% minority groups
• DPPOS: Ongoing follow-up after  randomized component 

of trial completed Knowler W et al. N Engl J Med 2002;346:393-403  

DPP Research Group. Lancet 2009;374:1677-86
DPP Research Group. Lancet Diabetes Endocrinol 2015;3:86-75



Long-term follow-up of the  
DPP participants: DPP-OS

• Microvascular outcomes

All p = NS

Participants who did not develop T2D during  
DPP/DPPOS had a 28% lower (RR 0.72,  
p=0.01) aggregate microvascular disease  
prevalence than those who did develop T2D -
for all treatment groups combined.

In women, the prevalence of aggregate  
microvascular outcome was 22% lower (RR  
0.78, p=0.02) lower in the lifestyle group vs.  
metformin and 21% lower (RR 0.79, p=0.03)  
vs. placebo.

Orchard TJ et al. Diabet Med 2013;30:46–55



Long-term (10-years)
follow-up of the DPP
participants: DPP-OS

• Macrovascular outcomes

• Major improvements in SBP (↓ 2-3 mmHg)  
and DBP (↓ 5-6 mmHg) for LDL-C (↓ 18-21  
mg/dl), HDL-C (↑ 5-6 mg/dl), and TGs (↓  
16-28 mg/dl) in all groups, with no  
between-group differences.

• Lipid (P <0.012) and BP (P <0.09) med use,
however, was lower for the lifestyle group
during DPP-OS.

Orchard TJ et al. Diabet Med 2013;30:46–55



Long-term (10-years)
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ts: DPP-OS

scular outcomes

• Major improvements in SBP (↓ 2-3 mmHg)
and DBP (↓ 5-6 mmHg) for LDL-C (↓ 18-21  
mg/dl), HDL-C (↑ 5-6 mg/dl), and TGs (↓  
16-28 mg/dl) in all groups, with no  
between-group differences.

• Lipid (P <0.012) and BP (P <0.09) med use,
however, was lower for the lifestyle group
during DPP-OS.

Orchard TJ et al. Diabet Med 2013;30:46–55

follow-up New Data from DPP-OS Shows Persistent Reduction of T2D

parMcipan Development Over 22-Year Average Follow-Up
• Prevention effects in original lifestyle group and metformin groups  

remain after 22 years: 25% & 18% ↓ risk of T2D, respectively, vs.
placebo.

• Those who did not develop T2D had a significant 57% and 37% ↓ risk  
of retinopathy and nephropathy, respectively.

MACE.

• Despite the benefits seen with DM prevention overall, no significant  benefit seen with the individual interventions for these

outcomes

• However, there were favorable trends with metformin in stroke  reduction and for MACE in the subgroup of people who 

before age 45.

Nathan DM. 80th Scientific Sessions of the ADA, June 2020



DAPA-HF Design

Inclusion:

• NYHA class II-IV

• LVEF ≤40%

•NT-proBNP ≥600 pg/ml* 

Exclusion:

• eGFR <30 ml/min/1.73 m2

• SBP <95 mmHg

• Type 1 diabetes

N=2371

N=2373

Placebo

Dapagliflozin  
10 mg once daily

≥844 Primary outcomes

Composite of:

• CV death

• HF hospitalization

• Urgent HF visit

Visit 6 etc.Visit 1 Visit 5Visit 4Visit 3Visit 2

Every 120 days

Enrollment Randomization

Day −14 Day 0 Day 14 Day 60 Day 120

*≥400 pg/ml if HF hospitalization within ≤12 months; ≥900 pg/ml if atrial fibrillation/flutter
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Months since Randomization

Placebo

CV Death/HF hospitalization/Urgent HF visit

HR 0.74 (0.65, 0.85)  
p=0.00001

NNT=21

Dapagliflozin

Dapagliflozin reduced worsening HF or  
CV death in patients with HFrEF

McMurray et al. N Engl J Med 2019;38:1995-2008

HR (95% CI)

0.74 (0.65, 0.85)

0.75 (0.63, 0.90)

0.73 (0.60, 0.88)

0.8 1.0 1.250.5

Number at Risk
Dapagliflozin Better Placebo Better

Dapagliflozin 2373 2305 2221 2147 2002 1560 1146 612 210

Placebo 2371 2258 2163 2075 1917 1478 1096 593 210

All patients

T2D at baseline*

Yes  

No

Similar benefit in patients  
with and without T2DM

*Defined as history of type 2 diabetes or HbA1c ≥6.5% at  

both enrolment and randomization visits.



Distribution of Patients by Glycemic  Status: 
HFrEF Population

• Provided by investigators

Undiagnosed diabetes (n=156)

• HbA1c ≥6.5% at Visits 1 and 2 in  
paVents without diabetes history

History of  
diabetes (42%)

Undiagnosed  
diabetes (3%)

N=4744
History of diabetes (n=1983)

No diabetes  
(55%)

45%

Petrie MC et al. JAMA 2020;323:1353-68

No diabetes (n=2605)
55%

• HbA1c <6.5% at Visits 1 and 2







Type 2 Diabetes- a Chronic 
Degenerative Disease:

Potential for Intervention

IGT          Type 2 DM  Early  Complications  Morbidity/Mortality

Current

Diagnosis

©2020 David M. Nathan

FDPS

DaQing

STOPNIDDM

DREAM

IND-DPP

UKPDS
ETDRS

DRS

ACCORD

ADVANCE

10                        20                        30

Prevention  Intervention                               Intervention

10

Prevention

CVD safety studies-Median F-U

EMPA-Reg 3.1 CANVAS       2.4

LEADER     3.8 EXCSEL        3.2

SUSTAIN    2.1 CREDENCE  2.6

CAROLINA 6.3 PIONEER      1.3

DECLARE  4.2 ELIXA           2.1

REWIND     5.4 VERTIS        3.0

Mean DM duration

~11-14 years



Metabolic Goals: Microvascular Benefits

Risk Reduction with Intensive vs Conventional Therapy (%)

DCCT(6.5y)
M I c r o a l b u m I n

N e u r o p a t h y

R e t i n o p a t h y

T

Y
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E

2
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1

D

UKPDS (10y) Sev. Microvasc

ACCORD (4y)

VADT(5.6y) A l b u m I n u r I a

R e t I n o p a t h y    

Kumamoto(6y)

ADVANCE (5y) Microva

R e t i n o p a t h y

M I c r o a l b u m I n

-30   -20    -10     0      10     20    30     40     50     60    70    80

2.0%

A1C 
difference

0.9%

1.1%

1.5%

0.7%

2.3%

Reduction in microvascular complications

roughly proportional to A1c reduction.

Most strongly established rationale for 

controlling glycemia in T2DM is the 

reduction in microvascular complications. 

©2020 David M. Nathan



Relationship between Glycemia

and Microvascular Complications
DCCT (Type 1) and UKPDS (Type 2)

Current Mean HbA1c (%)

Event

Rate

per

1000 Pt-Y

DCCT

UKPDS

43% reduction in risk

for every 10% 

decrease in HbA1c

37% reduction in risk

for every 1%

decrease in HbA1c

©2005 David M. Nathan

Goal for

most 

Although lower is better for microvascular 

complications in both type 1 and 2 diabetes,      

A1c of 7% was selected as the target as:

1) 7% was the A1c achieved in DCCT and UKPDS;

2) Absolute risks for complications quite low at 

HbA1c under 7%;

3) Balances benefits, risks and costs.



Khunti K, 2018

Diabet Obes Metab

Median Time to Act

(years)

Scope of the Problem: Therapeutic Inertia

Summary of Scope of Problem

• Not all patients with type 2 reach appropriate 

metabolic goals

• Clinicians are slow to change therapy
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PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Intensifying to injectable therapies (1 of 2)

Pharmacologic Approaches to Glycemic Management: 

Standards of Medical Care in Diabetes - 2021. Diabetes Care 2021;44(Suppl. 1):S111-S124
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PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Intensifying to injectable therapies (2 of 2)

Pharmacologic 

Approaches to 

Glycemic 

Management: 

Standards of Medical 

Care in Diabetes -

2021. Diabetes Care 

2021;44(Suppl. 

1):S111-S124
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(n=1059)
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Patients without diabetes

(n=1373)

MI, myocardial infarction.

Haffner SM, et al. N Engl J Med. 1998;339:229-234.

P<0.001

P<0.001
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DCCT

T1D, 5-6 years duration 

(N=1441)

UKPDS

T2D, newly diagnosed 

(N=4209)

CV, cardiovascular; DCCT, Diabetes Control and Complications Trial; MI, myocardial infarction;

T1D, type 1 diabetes; T2D, type 2 diabetes; UKPDS, United Kingdom Prospective Diabetes Study. 

Nathan DM, et al. N Engl J Med. 2005;353:2643-2653. Holman RR, et al. N Engl J Med. 2008;359:1577-1589.

Randomized

treatment

15% risk reduction
P=0.011.0
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FDA CVOT Guidance—2008

41

Blue = Intensive vs standard control using same set of  glucose-lowering agent(s)

Purple = Intensive control with a specific agent vs standard care

Red = Placebo- or active-controlled study

* = FDA-mandated cardiovascular safety trial

ACCORD, Action to Control Cardiovascular Risk in Diabetes; ADVANCE, Action in Diabetes and Vascular Disease: Preterax and Diamicron MR Controlled 

Evaluation; CANVAS, Canagliflozin Cardiovascular Assessment Study; DCCT, Diabetes Control and Complications Trial; DEVOTE, Trial Comparing 

Cardiovascular Safety of Insulin Degludec versus Insulin Glargine in Patients with Type 2 Diabetes at High Risk of Cardiovascular Events; EXAMINE, Examination 

of Cardiovascular Outcomes with Alogliptin versus Standard of Care; ELIXA, Evaluation of Lixisenatide in Acute Coronary Syndrome; EMPA-REG, EMPA-REG 

OUTCOME trial; Exenatide Study of Cardiovascular Event Lowering; LEADER, Liraglutide Effect and Action in Diabetes: Evaluation of Cardiovascular Outcome 

Results; ORIGIN, Outcome Reduction with an Initial Glargine Intervention; PROActive, Prospective Pioglitazone Clinical Trial in Macrovascular Events; RECORD, 

Rosiglitazone Evaluated for Cardiovascular Outcomes in Oral Agent Combination Therapy for Type 2 Diabetes; SAVOR-TIMI, Saxagliptin Assessment of Vascular 

Outcomes Recorded in Patients with Diabetes Mellitus–Thrombolysis in Myocardial Infarction; STOP-NIDDM, Study to Prevent Non-Insulin-Dependent Diabetes 

Mellitus; SUSTAIN, Trial to Evaluate Cardiovascular and Other Long-Term Outcomes with Semaglutide in Subjects with Type 2 Diabetes; TECOS, Trial 

Evaluating Cardiovascular Outcomes with Sitagliptin; UKPDS, United Kingdom Prospective Diabetes Study; VADT, Veterans Affairs Diabetes Trial.

1995 2000 2005 2010 2015



42

MACE = major adverse cardiovascular events; RCTs, randomized controlled trials.

FDA. Guidance for industry: evaluating cardiovascular risk in new antidiabetic therapies to treat type 2 diabetes. 

http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm071627.pdf.
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SGLT2i: 

empagliflozin ,canagliflozin

GLP1: 

liraglutide > semaglutide >

exenatide LAR

Now in SGLT2i:

Empagliflozin: CV death

Canagliflozin: nonfatal MI, 

nonfatal stroke and CV 

death

Dapaglifozin: 

Hospitalizations for HF
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51

Ismail-Beigi F, Moghissi E, et al. Ann Intern Med. 2011;154:554-559. 

Highly motivated, adherent, knowledgeable, 
excellent self-care capacities, and comprehensive 
support systems

Less motivated, nonadherent, limited 
insight, poor self-care capacities, and weak 

support systems

Psychosocioeconomic considerations

Hypoglycemia risk

Low Moderate High

Patient age, years

40 45 50 55 60 65 70 75

Disease duration, years

5 10 15 20

Other comorbid conditions

None Few or mild Multiple or severe

Established vascular complications
None Cardiovascular disease

Early microvascular Advanced microvascular

Most intensive Less intensive Least intensive
6.0% 7.0% 8.0%





Comprehensive Medical Evaluation and Assessment of Comorbidities: 

tandards of  Medical Care in Diabetes - 2019. Diabetes Care 2018; 41 (Suppl. 1): S28-S37







Weight loss

Sodium intake less than 2,300 mg /day

Increase consumption of  fruits and vegetables

• 8-10 servings per day

Alcohol intake

• 2 for men

• 1 for women

Low fat dairy products

• 2-3 servings per day







Table 5. Diabetes-Specific Risk Enhancers That Are Independent of 
Other Risk Factors in Diabetes Mellitus

Risk Enhancers

• Long duration (≥10 years for type 2 diabetes mellitus (S.4.3-20) or ≥20 years for type 1 diabetes 

mellitus)

• Albuminuria ≥30 mcg of albumin/mg creatinine

• eGFR <60 mL/min/1.73 m2

• Retinopathy

• Neuropathy

• ABI <0.9



Risk category Risk factors/10-year risk

Treatment goals

LDL-C 

(mg/dL)

Non-HDL-C 

(mg/dL)

Apo B

(mg/dL)

Extreme risk

– Progressive ASCVD including unstable angina in individuals after achieving an 

LDL-C <70 mg/dL                           

– Established clinical cardiovascular disease in individuals with DM, stage 3 or 4 

CKD, or HeFH

– History of  premature ASCVD (<55 male, <65 female) 

<55 <80 <70

Very high risk

– Established or recent hospitalization for ACS, coronary, carotid or peripheral 

vascular disease, 10-year risk >20% 

– DM or stage 3 or 4 CKD with 1 or more risk factor(s)

– HeFH
<70 <100 <80

High risk
– ≥2 risk factors and 10-year risk 10%-20% 

– DM or stage 3 or 4 CKD with no other risk factors <100 <130 <90

Moderate risk
≤2 risk factors and 10-year risk <10%

<100 <130 <90

Low risk
0 risk factors

<130 <160 NR

Barter PJ, et al. J Intern Med. 2006;259:247-258; Boekholdt SM, et al. J Am Coll Cardiol. 2014;64(5):485-494; Brunzell JD, et al. Diabetes Care. 

2008;31:811-822; Cannon CP, et al. N Engl J Med. 2015;372(25):2387-2397; Grundy SM, et al. Circulation. 2004;110:227-239; Heart Protection 

Study Collaborative Group. Lancet. 2002;360:7-22; Jellinger P, Handelsman Y, Rosenblit P, et al. Endocr Practice. 2017;23(4):479-497; Lloyd-Jones 

DM, et al. Am J Cardiol. 2004;94:20-24; McClelland RL, et al. J Am Coll Cardiol. 2015;66(15):1643-1653; NHLBI. NIH Publication No. 02-5215. 

2002; Ridker PM, J Am Coll Cardiol. 2005;45:1644-1648; Ridker PM, et al. JAMA. 2007;297(6):611-619; Sever PS, et al. Lancet. 2003;361:1149-

1158; Shepherd J, et al. Lancet. 2002;360:1623-1630; Smith SC Jr, et al. Circulation. 2006;113:2363-2372; Stevens RJ, et al.  Clin Sci. 

2001;101(6):671-679; Stone NJ.  Am J Med. 1996;101:4A40S-48S; Weiner DE, et al. J Am Soc Nephrol. 2004;15(5):1307-1315.

Abbreviations: ACS, acute coronary syndrome; apo, apolipoprotein; ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; DM, diabetes mellitus; 
HeFH, heterozygous familial hypercholesterolemia; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; NR, not recommended.















Cardiovascular Disease and Risk Management: 

Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019; 42 (Suppl. 1): S113-S114



Cardiovascular Disease and Risk Management: 

Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019; 42 (Suppl. 1): S113-S114








