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DEFINICIÓN DE PREDIABETES

RIESGO CARDIOVASCULAR

MANEJO CLÍNICO y POSICIONAMIENTO 
DE LAS GUÍAS

importancia fisiopatológica 

y mortalidad asociada

europeas y ADA 2022
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DEFINICIÓN DE 
PREDIABETES criterios ADA 

<100 100-125 ≥126

<100 140-199 ≥200

Glucosa plasmática 
en ayunas (IFG)

<5.7% 5.7-6.4% ≥6.5%

2 h SOG (IGT)

HbA1c

normal PREDIABETES diabetes Niveles de glucemia

Valores expresados en mg/dL. La OMS y otras sociedades definen el punto de corte para la
alteración de la glucosa en ayunas en 110 mg/dL. IFG: Alteración de la glucosa en ayunas
IGT: intolerancia a la glucosa; FPG: glucosa plasmática en ayunas



This is the subtitle that makes it 
comprehensible

Circ Res. 2018 April 13; 122(8): 1135–1150 

Prediabetes as a toxic environment for the initiation
of microvascular and macrovascular complications

Circ Res. 2018 April 13; 122(8): 1135–1150 from Whitham & Febbraio, Nature Reviews Drug Discovery, 2016



Natural history of 
prediabetes in older 

adults from a 
population-based 
longitudinal study

24h 37m 23s

J Intern Med 2019; 286:326–340

2575 diabetes-free
participants aged
≥60 years were
examined at baseline
and followed for up
to 12 years.

352 million people
have prediabetes, of
which 35–50%
develop full-blown
diabetes within five
years.
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Factors 
associated with 
progression
of pre-diabetes 
to diabetes

 Dyslipidemia
 Hypertension

 Elevated FPG and increase in FPG

 High plasma insulin
 Decreased insulin 

response to glucose

 Poor β-cell function
 Younger age

 High BMI
 Weight gain

Diabetes Care. 2009 Nov; 32(Suppl 2): S151-S156.
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The ‘exposome’ represents the totality of environmental, 
drivers of health and disease over the course of life

Diabetologia 2022; 65: 263-274

General external
exposome

Environmental risk factors of type 2 diabetes-an exposome
approach

Specific external
exposome

Internal
exposome
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For none of the 
glycemic measures has 
been demonstrated an 
inflection point for risk 

of CVD and mortality 
over the prediabetes 

range

Association between glycemia in the prediabetes range 
and 10-year risk of an event (CVD or mortality)

Diabetes Care 2018;41:899–906 
Diabetologia 2009;52:415–424

Similar to glucose measurements, the continuum of risk is
curvilinear, so as A1C rises, the diabetes risk rises
disproportionately.



IGT is an independent risk predictor for the incidence of CHD and premature death Risk 
Are Not Explained by the Development of Overt Diabetes During Follow-Up

Participants free of diabetes at baseline, were followed up for 10 years

Diabetes Care 2003; 26:2910–2914



2021



Diabetologia. 2021 Oct 31. doi: 10.1007/s00125-021-05592-3.

IFG IGT
IFG
IGT

HbA1c

PREDIABETES

95 meta-análisis

M
ay

or
 ri

es
go  Mortalidad por cualquier causa 

 CVD, CHD, ictus, FA, HF 
 Insuficiencia renal crónica
 Diversos cánceres
 Demencia

UMBRELLA REVIEW

e



genetic effects of prediabetes and 
CAD (Mendelian randomization)

Data are represented as log-odds and 95%
confidence intervals for each trait. An instrumental
variable that isolates the exposure of prediabetes from
diabetes by selecting single nucleotide polymorphisms
(SNPs) with robust signals for variation in nondiabetic
glycaemic traits only, with no signal for T2D

Nat Commun 11, 4592 (2020). 

An investigation of 
causal relationships 
between prediabetes 
and coronary artery 
disease

1,326,915 participants, age 53.2 ± 10.2 y 
and follow-up duration of 9.6 ± 4.8 years



Pre-Diabetes Increases Stroke Risk in Patients 
With Nonvalvular Atrial Fibrillation

Cumulative Incidence of 
Stroke Over Time Estimated 
by theKaplan-Meier Method

n=44,451 cases
Median age 75
52.5% women
Follow-up of 38 months

J Am Coll Cardiol. 2021 Feb, 77 (7) 875–884

Incidence rates of stroke (per
100 person-years) were:

1.14 in normoglycemic
1.40 in pre-diabetes
2.15 in those with diabetes



Kaplan-Meier analysis according
to different glucose metabolism
and status of Lp(a) levels

Diabetes Care 2019;42:1312–1318. 

Elevated Lp(a) levels might affect the 
prognosis in patients with pre-DM

Pre-DM patients who also had high Lp(a) had worse prognosis, suggesting that measurement of
Lp(a) and treating strategies toward Lp(a)-hyperlipoproteinemia



Remnant cholesterol levels in relation to cardiovascular events

Remnant cholesterol levels in relation to cardiovascular events

HR, hazard ratio; CI, confidence interval; CRC, calculated remnant cholesterol; MRC, measured remnant cholesterol;

Model adjusted for age, sex, body mass index, smoking, hypertension, baseline statin, family history of coronary artery disease,
total cholesterol, low-density lipoprotein cholesterol, non-high lipoprotein cholesterol, apolipoprotein B and triglyceride

Pre-DM patients who had high RC tended to 
present worse prognosis

Cardiovasc Diabetol 2020; 19:104Image from J Clin Invest. 2022;132(1):e148559

Follow-up of 5 years. RC were significant and independent predictors of developing MACEs in 
pre-DM. RC may be a target for patients. 



Enfermedad hepática grasa asociada a disfunción 
metabólica (HGADM) 

J Hepatol. 2020 Jul;73(1):202-9.



Manejo clínico en base 
al posicionamiento de 
las guías



Prediabetes is an independent 
risk factor for ASCVD

Eur Heart J. 2021 Sep 7;42(34):3227-3337; imagen DOI: 10.5772/50611



Criteria for 
screening for 

diabetes or 
prediabetes in 
asymptomatic

adults

2022

Diabetes Care Volume 45, Supplement 1, 2022



Heart failure, sudden 
cardiac death  and 

diabetes
 Glucose intolerance in pre-DM, is associated

with the progressive development of a variety
of abnormalities that adversely affect survival
and predispose to sudden arrhythmic death.

 Patients with pre-DM and DM are at
increased risk of developing HF.

 Left ventricular diastolic dysfunction is
frequent in both pre-DM and overt DM, and
severity correlates with insulin resistance and
the degree of glucose dysregulation.

European Heart Journal (2020) 41, 255-323

A total of 15 studies comprising 9,827,430 individuals
provided data for this analysis. follow-up duration 8.0 y.
Cardiovasc Diabetol. 2021;20(1):66



Prevention of
vascular disease
and mortality

Diabetes Care Volume 45, Supplement 1, 2022

2022



TRATAMIENTO

American and European Guidelines
advocate lifestyle changes as a first
measure for the prevention and
management of pre-diabetes.



…in minimizing the 
future risk of CVD 

and all-cause 
mortality

Kaplan-Meier estimates of cardiovascular disease (CVD), myocardial infarction (MI), and stroke, 
grouped by changes in pre-diabetes mellitus

The importance of reversion from 
pre-diabetes to normoglycemia

J Am Heart Assoc. 2021;10:e019045

n=14 231 participants



02
This is the subtitle that makes it

comprehensible

Necesidad de generar recomendaciones 
útiles en el entorno asistencial



DATA 
ANALYTICS
02

This is the subtitle that makes it 
comprehensible

58%

31%

7% pérdida peso
y 150 min/sem Existe evidencia sólida sobre la eficacia 

de la pérdida moderada de peso (5-10 
%) en la prevención o retraso de la 

progresión de prediabetes a DM2N Engl J Med 2002; 346:393-403



Modelos de dieta saludable y grasa para el 
tratamiento de la prediabetes

DMed para reducir eventos cardiovasculares
(EVIDENCIA FUERTE) y mejorar el control
glucémico (MODERADA)

La incidencia de diabetes se redujo un 52%. 
Otros modelos: la DASH y la vegetariana 

Diabetes Care. 2011;34(1):14–19. 
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ALIMENTOS EN LA 
PREVENCIÓN Y EL 

TRATAMIENTO DE LA 
PREDIABETES Y DM2 

RECOMENDACIONES Y 
NIVEL DE EVIDENCIA

*No se debe promover el consumo 
de alcohol



Select Clinical Trials Showing the Efficacy of Antidiabetic 
Drugs to Treat Prediabetes

Clin Diabetes. 2020 Oct; 38(4): 328–338



No pharmacologic agent has been approved by 
the U.S. Food and Drug Administration 

specifically for diabetes prevention

 The risk versus benefit of each
medication must be weighed.

 Metformin has the strongest evidence.

 For other drugs, cost, side effects,
treatment goals, and durable efficacy
require consideration.

2022

Diabetes Care Vol 45, Suppl 1, January 2022
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Other drugs have 
been shown to 

lower the 
incidence of 

diabetes

LIRAGLUTIDE A-GLUCOSIDASE 
INHIBITORS

INSULIN

THIAZOLIDINEDIONES TESTOSTERONE VALSARTAN

Diabetes Care Vol 45, Suppl 1, January 2022



Diabetes Care Volume 45, Supplement 1, January 2022

Pharmacologic 
interventions 



CONCLUSIONES

 La prediabetes aumenta el riesgo
de enfermedad.

 Debemos realizar el screening de 
prediabetes en la mayoría de los 
adultos.

 El estilo de vida es la herramienta
más importante para evitar su
progresión y favorecer su
regresión.



pabloperez@uco.es

“sólo una persona en mil 
muere de muerte natural, el 
resto muere precozmente por 

ignorancia o conductas 
aberrantes…

… la protección del ambiente, una 
alimentación adecuada y sin 

excesos, practicar ejercicio y buenas 
condiciones espirituales sociales ”



PREDIABETES: ¿DÓNDE ESTAN LOS 
LIMITES DEL RIESGO CV?
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HOW ABOUT THE 
PERCENTAGES?

RAAS blockers rather than 
beta blockers/diuretics are 
recommended for BP 
control in pre-DM

In patients with IGT, 
valsartan significantly 
reduced the incidence 
of new-onset DM

Ramipril did not 
significantly reduce 
the incidence of DM, 
but significantly 
increased 
regression to 
normoglycaemia

Among beta-
blockers, nebivolol 
has been shown not 
to affect insulin 
sensitivity in patients 
with MetS

RAAS VALSARTAN

RAMIPRILO NEBIVOLOL

TENSIÓN ARTERIAL y PRE-DIABETES

European Heart Journal (2020) 41, 255-323



Data from the Whitehall II study25 suggested
that multiple phenotypes of prediabetes and diabetes
exist that diff er in progression of insulin secretion failure
and insulin resistance before the onset of diabetes. These
data support the use of these characteristics in the
prediction of progression from prediabetes to type 2
diabetes. Furthermore, visceral obesity66 and NAFLD67

predicted the development of type 2 diabetes
independently of established risk factors, including
insulin resistance.

Similar to
glucose measurements, the continuum of
risk is curvilinear, so as A1C rises, the diabetes
risk rises disproportionately (84).
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A PICTURE ALWAYS 
REINFORCES THE 

CONCEPT

Images reveal large amounts of 
data, so remember: use an image 

instead of long texts. Your audience 
will appreciate that



A 
PICTURE 
IS WORTH 
A 
THOUSAN
D WORDS



AWESOME WORDS
Because key words are great for 

catching your audience’s attention

Prediabetes defined by HbA1c had substantially higher risk of CVD and
mortality than those defined by the FPG or 2hPG criteria irrespective of
whether the cut point of 5.7% or 6.0% was used

Diabetes Care 2018;41:899–906 

The Whitehall II Study

.

FPG HbA1c 2hPG



IF YOU WANT TO 
MODIFY THIS GRAPH, 
CLICK ON IT, FOLLOW 

THE LINK, CHANGE THE 
DATA AND REPLACE IT 

https://docs.google.com/spreadsheets/d/1ppWKIfucgrIvCLVLOmVXyT9ue72JH-tsHwXC-rkYT7U/copy


Proposed treatment algorithm for 
patients with prediabetes

Ann Med. 2021 Dec;53(1):2090-2098. doi:
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SOMETIMES, 
REVIEWING 
CONCEPTS IS A 
GOOD IDEA

MERCURY
Mercury is the 

closest planet to the 
Sun 

VENUS
Venus has a 

beautiful name, but 
it’s terribly hot

MARS
Despite being red, 

Mars is a cold place, 
not hot

SATURN
Yes, this is the 

ringed one. It’s a 
gas giant

JUPITER
It’s the biggest 

planet in our Solar 
System

NEPTUNE
Neptune is the 

farthest planet from 
the Sun
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THIS IS A MAP

JUPITER
It’s a gas giant and the biggest 

planet in our Solar System

VENUS
Venus has a beautiful name, but it’s 
terribly hot, even hotter than Mercury

MARS
Despite being red, Mars is 
a cold place, not hot

NEPTUNE
Neptune is the farthest planet 

from the Sun



Diabetes Care Volume 45, Supplement 1, January 2022

 Metformin, a-glucosidase inhibitors,
liraglutide, thiazolidinediones,
testosterone (61), and insulin have been
shown to lower the incidence of diabetes
in specific populations (62–67), whereas
diabetes prevention was not seen with
nateglinide (68).

 Studies of other pharmacologic agents
have shown some efficacy in diabetes
prevention with valsartan but no efficacy
in preventing diabetes with ramipril or
anti-inflammatory drugs (71–74).



A TIMELINE ALWAYS 
WORKS FINE

In a recent survey 33.6% of 
outpatients (out of 1.16 million 

outpatient visits analyzed) 
had prediabetes, based on 

HbA1c results. Amazingly, < 
1% of those patients whose 

HbA1c tests showed 
prediabetes were recognized 

and diagnosed as such by 
clinicians. Of the abysmally 

low numbers whose 
prediabetes status was 

properly captured in the 
clinical records, only 23% had 

documentation of treatment 
(lifestyle modification and/or 

metformin) in the medical 
record.144 

Venus has a beautiful 
name, but it’s terribly hot

The Sun is the star at the 
center of the Solar System

DAY 1 DAY 2

DAY 3 DAY 4

Despite being red, Mars is a 
cold place, not hot. The planet 
is full of iron oxide dust



4,498,300,000

Big numbers catch your audience’s attention

In a recent survey 33.6% of outpatients (out of 1.16 
million outpatient visits analyzed) had prediabetes, 
based on HbA1c results. Amazingly, < 1% of those 

patients whose HbA1c tests showed prediabetes were 
recognized and diagnosed as such by clinicians. Of the 
abysmally low numbers whose prediabetes status was 
properly captured in the clinical records, only 23% had 

documentation of treatment (lifestyle modification and/or 
metformin) in the medical record.144 

Mainous AG, 3rd, Tanner RJ, Scuderi CB, Porter M, Carek PJ. 
Prediabetes screening treatment in diabetes prevention: The impact
of physician attitudes. J Am Board Fam Med. 2016;29:663–671.



This is the subtitle that makes it 
comprehensible

Circ Res. 2018 April 13; 122(8): 1135–1150 

Prediabetes as a toxic environment for the initiation
of microvascular and macrovascular complications

Circ Res. 2018 April 13; 122(8): 1135–1150 (from Whitham & Febbraio, Nature Reviews Drug Discovery, 2016).



Prediabetes as a toxic environment for the 
initiation of microvascular and macrovascular 

complications

24h 37m 23s

386,000 km



COMPANY 
SERVICES

MERCURY
Mercury is the closest 
planet to the  Sun and 
is only a bit larger than 

our Moon

MARS
Despite being red, 

Mars is a cold place, 
not hot. It’s full of iron 

oxide dust

VENUS
Venus has a beautiful 

name and is the 
second planet from 

the Sun



Pre-DM patients who had high RC tended to present 
worse prognosis

Remnant cholesterol levels in relation to cardiovascular events in patients with different glucose
metabolism. HR, hazard ratio; CI, confidence interval; CRC, calculated remnant cholesterol; MRC,
measured remnant cholesterol; NG, normoglycemia; Model adjusted for age, sex, body mass index,
smoking, hypertension, baseline statin, family history of coronary artery disease, total cholesterol, low-
density lipoprotein cholesterol, non-high lipoprotein cholesterol, apolipoprotein B and triglyceride

Cardiovasc Diabetol (2020) 19:104



SOCIAL 
MEDIA

04
This is the subtitle that makes it 

comprehensible



Pre-DM patients who had high RC tended to present 
worse prognosis

Cardiovasc Diabetol (2020) 19:104



DEFINICIÓN DE 
PREDIABETES 

<100 100-125 ≥126

<100 140-199 ≥200

Glucosa plasmática 
en ayunas (IFG)

<5.7% 5.7–6.4% ≥6.5%

2 h SOG (IGT)

HbA1c

Normal PREDIABETES Diabetes Niveles de glucemia

Valores expresados en mg/dL. La OMS y otras sociedades definen el punto de corte para la
alteración de la glucosa en ayunas en 110 mg/dL. IFG: Alteración de la glucosa en ayunas;
IGT: intolerancia a la glucosa; FPG: glucosa plasmática en ayunas



YOU COULD 
USE THREE 
COLUMNS, 
WHY NOT?

Different definitions of 
prediabetes were 
associated with a 

similar prognosis in 
patients with a history 

of cardiovascular 
disease

MARS JUPITER VENUS

It’s a gas giant and 
the biggest planet in 
our Solar System. 

Jupiter is the fourth-
brightest object in the 

sky

Venus has a beautiful 
name and is the 

second planet from 
the Sun. It’s terribly 

hot, even hotter than 
Mercury
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DESKTOP  
SOFTWARE

You can replace the 
image on the screen with 
your own work. Just 
delete this one, add yours 
and send it to the back
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MOBILE 
WEB

You can replace the image 
on the screen with your 
own work. Just delete this 
one, add yours and send it 
to the back



OUR TEAMHELENA 
JAMES

You can replace the  image 
on the screen with  your 

own

JOHN 
DOE

JAMES 
PATTERSON

You can replace the  image 
on the screen with  your 

own

You can replace the  image 
on the screen with  your 

own



Does anyone have any 
questions?

addyouremail@freepik.com 
+91 620 421 838 
yourcompany.com

THANKS!



CREDITS

This is where you give credit to the ones who are part of this 
project.
Did you like the resources on this template? Get them for free at 
our other websites.

◂ Presentation template by Slidesgo
◂ Icons by Flaticon
◂ Infographics by Freepik
◂ Images created by Freepik and rawpixel -Freepik
◂ Author introduction slide photo created by Freepik
◂ Text & Image slide photo created by Freepik.com

http://slidesgo.com/
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https://www.freepik.com/


Instructions for use (free users)
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Fonts & colors used
This presentation has been made using the following fonts:

Squada One
(https://fonts.google.com/specimen/Squada+One)

Roboto Slab
(https://fonts.google.com/specimen/Roboto+Slab)

#110f16#0c2e3a #ffffff

https://fonts.google.com/specimen/Squada+One
https://fonts.google.com/specimen/Roboto+Slab


Risk of Progression to Type 2 Diabetes Mellitus

Insulin resistance precedes the development of hyperglycemia and 
T2DM and results in compensatory hyperinsulinemia. IGT and T2DM 
ensue when beta cell function fails to compensate.16
In a meta-analysis of prospective studies examining rates of 
progression to diabetes published prior to 2004, the incidence of 
diabetes was 4-6% in individuals with IGT alone, 6-9% in individuals 
with isolated IFG, and 15-19% in individuals with both IGT and 
IFG.17 In general, HbA1c measurement has less predictive value. In 
the Diabetes Prevention Program (DPP), the annual incidence of 
diabetes in patients with IGT was 11% in the control group.18 In the 
Multi-Ethnic Study of Atherosclerosis the incidence of diabetes was 
4% in individuals with IFG.19 In the Toranomon Hospital Health 
Management Center Study 7% of individuals who met HbA1c criteria 
and 9% of individuals with IFG progressed to diabetes.20 In a 
population-based Rotterdam Study of adults aged 45 years, 75% of 
patients with IFG progressed to T2DM over their lifetime.21 In the 
China Da Qing Diabetes Prevention Study 90% of participants with 
IGT developed T2DM over 20 years.22



Use our editable graphic resources...
You can easily resize these resources keeping the quality. To change the color just ungroup the 

resource and click on the object you want to change. Then click on the paint bucket and select the 
color you want. Don’t forget to group the resource again when you’re done.





...and our set of editable icons
You can resize these icons keeping the quality.

You can change the stroke and fill color; just select the icon and click on the paint bucket/pen tool.
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Vupanorsen detenido Desarrollo (ASO)

Pelacarsen Horizon Novartis

Olpasiran Amgen 

Olezarsen (ASO)A dual apoC-II mimetic and 
apoC-III antagonist (called 
D6PV) that activates LPL

http://bit.ly/2X9RQ9U


WHOA!
It could be the part of the presentation
where you can introduce yourself, write

your email…



MANEJO CLÍNICO Y 
TRATAMIENTO



Determinants of regression from prediabetes 
to NGR during a lifestyle intervention

Based on 120 individuals with prediabetes (impaired fasting glycaemia, impaired glucose tolerance,
or both) at baseline who participated in a 9-month lifestyle intervention with increased physical
activity and a modified diet. Insulin secretion failure or insulin resistance plus NAFLD comprised a
high-risk phenotype associated with a low chance of restoration. NAFLD=non-alcoholic fatty liver
disease. NGR=normal glucose regulation.



DEFINICIÓN DE 
PREDIABETES 

World Health Organization 
(WHO)/International Expert 

Committee (IEC) criteria

FPG 6.1–6.9 mmol/L 

and/or HbA1c 6.0–6.4% 

REVISAR

American Diabetes 
Association (ADA)

FPG 5.6–6.9 mmol/L 

and/or HbA1c 5.7–6.4%

Mayor prevalencia de prediabetes
con criterios de la ADA que OMS/IEC

Diabetes Care 2018;41:899–906 

x3



American and European Guidelines advocate lifestyle changes 
as a
first measure for the prevention and management of DM.27,7981

Even modest weight loss delays progression from pre-DM to
T2DM.82,83 A recent meta-analysis of 63 studies (n=17 272,mean 
age
49.7 years), showed that each additional kilogram loss was 
associated
with 43% lower odds of T2DM.84 The relatively small Finnish
Diabetes Prevention Study and the Da Qing Diabetes 
Prevention
Study have both shown that lifestyle intervention in IGT 
significantly
reduces the development of T2DM, with a reduction in 
vascular
complications in the Chinese cohort.85,86 The 30 year results 
from
the Da Qing study are further strengthening this conclusion.87

Results from the long-term follow-up of the Diabetes 
Prevention
Program support the view that lifestyle intervention or 
metformin
significantly reduceDMdevelopment over 15 years.88



Diagnostico

We suggest that phenotyping be done as part of
prediction and prevention of cardiometabolic diseases in
people with prediabetes, but we acknowledge that their
effi cacy must still be assessed in clinical outcome studies.
To advance this work, we have started the Prediabetes
Lifestyle Intervention Study (PLIS) in eight centres
throughout Germany (NCT01947595), in which individuals
with the high-risk phenotype are being randomly assigned
to a standard or an intensifi ed lifestyle intervention, and
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