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Cardiometabdlico




Condicion de Riesgo Cardiometabdlico

The Insulin Resistant State

Clinical Manifestations

Endothelial
dysfunction

* Oxidative stress

* Inflammation

* Impaired substrate
oxidation

‘ * Ectopic fat

Insulin
Resistance

unique to CVD

. unique to T2DM

core pathophysiology of cardiometabolic disease

Metabolic
Syndrome

Pre-diabetes

Hypertension
Dyslipidemia
Ventral adiposity
NASH

Myocardial
Dysfunction

Garvey WT, 2019

From : W. Timothy Garvey, MD. The Prevention of Type 2 Diabetes: Critical Role of
Insulin Resistance. 2019 WCIRDC, Los Angeles CA



Prediabetes define un riesgo de complicaciones

cardiometabdlicas
Prediabetes 95 meta-analyses Higher risk for
- All-cause mortality
_IEG — - CVD, CHD, stroke, atrial
fibrillation, heart failure

-1GT Dat? from - Chronic kidney disease

- IFG/IGT population-based - Several cancers

o~ Elevated H bAl cohort studies - Dementia

= in adults
Outcome Prediabetes
[ref] definition SHR (95% CI) N /2 RoB CoE®
All-cause mortality
All-cause mortality [29] IFG: WHO - 113(1.05,1.20) 19 41 Low @B
All-cause mortality [29] IFG: ADA == 1.08(1.03,1.13) 18 54 Low @B
All-cause mortality [29] IGT: ADA/WHO -- 125(1.17,1.32) 15 28 Low ©O®
All-cause mortality [29] IFGNGT: WHO - 117(1.13,120) 8 0 Low OO®
All-cause mortality [29] HbA,:: ADA == 098(091,105) 7 11 Low &6
All-cause mortality [29] IFG/HbAc: ADA - — 1.05(094,1.16) 4 0 Low &
g’ VD outcomes and CV mortality
CV events [29 IFG: WHO —— 120(1.09,1.34) 25 60 Low &dHd
CV events [29 IFG: ADA == 1.09(1.03,1.15) 22 61 Low &dd
CV events [29 IGT: ADA/WHO —— 123(1.13,1.34) 19 44 Low HEP
CV events [29 HbAc: ADA - - 1.05(097,1.13) 8 42 Low &
CV events [29 IFG/AGT: WHO — 1.10(099,121) 7 25 Low ©&&H®
CV events [29 IFG/HbAc: ADA - - 1.05(097,113) 6 0 Low &6
CV events [29 IFG/NGT: ADA T_ 1.15(091,145) 2 0 Low &
CV events [29 IFG/IGT/HbAc: ADA 098(092,105) 2 0 Low &6
CV mortality [29]° IFG: WHO — — 120(1.05,1.38) 13 na Low &HD
CV mortality [29]° IGT: ADA/WHO — 1.30(1.18,144) 9 na Low PP
CV mortality [29]b IFG: ADA — — 127(1.02,158) 6 na Low S
CVD incidence [29)° IFG: ADA - 110(1.03,1.18) 9 na Low &HD
CVD incidence 29 b IFG: WHO — — 139(1.15,168) 5 na Low &BHD
CVD incidence [29]° IGT: ADA/WHO —— 129(1.11,150) 4 na Low &HHD
| | | |
0.8 1 1.2 P

Prediabetes and risk of mortality, diabetes-related complications and comorbidities: umbrella review of meta-analyses of

prospective studies. Schlesinger, S. et al. . Diabetologia 65, 275-285 (2022). https://doi.org/10.1007/s00125-021-05592-3




Prediabetes define un riesgo de complicaciones

cardiometabdlicas

Microvascular outcomes
Chranic kidney diseaze [8] IFG: ADAWHO | 110{(1.01,1.21) B 80 Low @@DdD
Chronic kidnay disease [8] IFG: WHO S——— 1.25(1.02,153) €& &3 Low &S
Chranic kidney disease IJ'D B IFG: ADA = 097(094,101) 4 0 High &P
Chranic kidney disease [30]° Hbdy o ADA —_—— 1.07(084,1.21) 3 0 High &%
Cancer
Total cancer [10] IFG: ADAVWHD —tp— 1.13(1.00,1.28) & 21 High ®dd
Total cancer [10] IFG: WHO e 1.11(1.01,1.22) 4 0 High @©DD
Total cancer [10] IGT: ADANWHD S—— 1.25(1.02,153) 6 40 High ©¢E®
Total cancer [10] I[FGAGT: WHO e 1.11(1.02,1.21) 2 0 High &5
Stomach/colorectal cancer [10]  IFGNGT: ADAAWHO s 1.55(1.15,2.09) 3 &0 High &
Todal liver cancer [10] IFGAGT. ADAMNWHO —f 201 (1.45, 2. 3 0 High &6
Hepatocellular carcinoma [26] IFGINGT: ADAWHO . 144 (1.08,188) 5 41 High &bk
Hepatocellular carcinoma [26] IFG: ADA —_—— 1.23 (1.03, 1.4 3 15 High @®dD
Bronchus and lung cancer [10]  IFGAGT: ADAWHO & 1.35(0.86,211) 2 T4 High @
Prostate cancer [10] IFGIGT: ADAWHO s 1.19(0.85,165) 3 48 High @
Kidney or bladder cancer [10] IFGAGT: ADAMNWHO e 0.80(0.55,116) 2 0 Hgh @
Breas! cancer {m IFGNGT: ADAWHO —_—— 1.19(1.03,138) 4 0 High ©da
Breas! cancer [10 IFG: WHO — — 1.13(085,1.35) 2 0 High &g
Pancreatic cancer [27] IFGNGT: ADAANHD —_—— 1.2 E1.11. 134) 5 0 High &6
Pancreatic cancer [27] IFG: ADA —_— 1.25(1.12,1.39) 3 18 High &b

I |

0.8 1 1.2

* En general, las asociaciones mas fuertes fueron para Intolerancia a la Glucosa en
comparacion con Glucosa de ayunas alterada y Hb- Alc.

* Limitaciones. Se menciona: :Estudios primarios incluidos tenian un disefio observacional,
heterogeneidad en los subgrupos (Etnias, Geografia?)

Prediabetes and risk of mortality, diabetes-related complications and comorbidities: umbrella review of meta-analyses of
prospective studies. Schlesinger, S. et al. . Diabetologia 65, 275-285 (2022). https://doi.org/10.1007/s00125-021-05592-3




Prediabetes define un riesgo de complicaciones
cardiometabdlicas

éiun estadio clinico de enfermedad?

* En base al diagndstico de prediabetes (IFG, IGT y HbAlc), se ha descrito un
mayor riesgo de desarrollar diabetes, pero ademas un mayor riesgo de
enfermedad CVC y otras complicaciones durante el estadio de Prediabetes.

* En general existe un incremento de la morbimortalidad asociada por
diferentes causas en sujetos con Prediabetes.

* Estudios observacionales de seguimiento de mas de 20 afios, han
demostrado el mayor riesgo de mortalidad por enfermedad CVC en sujetos

prediabéticos.

Bergman M, Abdul-Ghani M, DeFronzo RA et al. Review of methods for detecting glycemic disorders. Diabetes Res Clin Pract2020 Jul;165:108233.
Schlesinger, S. et al. Prediabetes and risk of Mortality. Diabetologia 65, 275-285 (2022).

Goldberg R. et al Effects of Long-term Metformin and Lifestyle Interventions on Cardiovascular Events in the Diabetes Prevention Program and Its
Outcome Study. Circulation. 2022;145:1632-1641 // Laichutha L., DeFronzo R. Abnormal Glucose Tolerance in Prediabetes Patients with Acute
Myocardial Infarction: Implications for Therapy. J Endocrinol Sci.2021;3(1):16-21



Pruebas diagnosticas en
prediabetes y 1h-PG



Meétodos para detectar Prediabetes

GCT: Glucose Challenge Test (50 g)
CGM: Continuous Glucose
Muonitoring

FPG: Fasting Plasma Glucose
OGTT: Ol Glucose Tolerance Test
(75g

FSIVGTT: Frequently Sampled
Intravenous Glucose Test

HOMA: Homeostatic Mode!
Assessment: 5: sensitivity, B insulin
product

THGIS: Ol Glucose Sensitivity
Index

TUITCKT: Cruantitative Insulin Check
Index

AIR: Acute Insulin Response

|

shape of the
glucose curve

M s s s s s s s s s s ===

o

----------------

GCT

Established Methods
------- Potential Methods

cee---ifalydawn. » PREDIABETES «--3 -~ metabolomic profile
phenomenon f t
i | fructosamine
| v | }—s i i
I ! glycated albumin
i |
_____________________ > A S p——
\./ ¢ DIABIIETES b 4 1.5 anhydroglucitol
| |
! | |
2 i | i 2
INSULIN RESISTANCE ‘ INSULIN DEFICIENCY
Disposition Index |
euglycemic FSIVGTT OGTT HOMA-S QUICKI hyperglycemic FSIVGTT OGTT HOMA-B
insulin clamp / clamp / l \
glucose Insuli :
Matsuda 0GIS sensitivity AR nsul:zj(;iemc

Review of methods for detecting glycemic disorders. Diabetes research and clinical practicel 65 (2020) 108233




Estudios de 1h-PG

One-hour plasma glucose concentration and the metabolic syndrome identify subjects at high risk
for future type 2 diabetes

Abdul-Ghani MA, Abdul-Ghani T, Ali N, Defronzo RA.. Diabetes Care. Aug; 2008 31(8):1650-5

Relative utility of 1-hr Oral Glucose Tolerance Test as a measure of abnormal glucose homeostasis

Diabetes Res Clin Pract. 2011 August ; 93(2): 268-275. doi:10.1016/j.diabres.2011.05.035.

Elevated 1-Hour Postload Plasma Glucose Levels Identify Subjects With Normal Glucose Tolerance but
Impaired -Cell Function, Insulin Resistance, and Worse Cardiovascular Risk Profile: The GENFIEV Study

J Clin Endocrinol Metab, May 2013, 98(5):2100-2105

1-Hour Post-OGTT Glucose Improves the Early Prediction of Type 2 Diabetes by Clinical and
Metabolic Markers

J Clin Endocrinol Metab, April 2019, 104(4):1131-1140

Profiles of Glucose Metabolism in Different Prediabetes Phenotypes, Classified by Fasting Glycemia, 2-Hour
OGTT, Glycated Hemoglobin, and 1-Hour OGTT: An IMI DIRECT Study

Diabetes. 2021 Sep;70(9):2092-2106. doi: 10.2337/db21-0227. Epub 2021 Jul 7.
DIRECT Study (Diabetes Research on Patient Stratification). En un seguimiento de 48 meses. Aquellos sujetos con

doble o triple defecto, en comparacidn con un defecto, mostraron mayor incidencia de DM2.

One hour post Load (1h-PG)
Puede identificar a individuos con mayor riesgo de desarrollar diabetes tipo 2 u
otras afecciones cardiometabdlicas.




Estudios de 1h-PG

A CROSS-SECTIONAL STUDY OF THE ASSOCIATION BETWEEN THE 1-HOUR ORAL GLUCOSE TOLERANCE
TEST AND THE METABOLIC SYNDROME IN A HIGH-RISK SAMPLE WITH IMPAIRED FASTING GLUCOSE

TNG or Group 1 : 1-hr <155mg / dI

TNG or Grupo 2 : 1-hr 2155mg / dI

Diabetes

324 sujetos con GAA
que acudieron a la
consulta externa de
endocrinologia Hospital
Central de la Fuerza
Aérea del Peru, se le
realizo un TTOG

ITG or Group 3
140mg/dl > G2hr < 200mg/dI

Lizarzaburu-Robles JC, et all . Endocr Pract. 2020 May;26(5):529-534.



Estudios de 1h-PG

A CROSS-SECTIONAL STUDY OF THE ASSOCIATION BETWEEN THE 1-HOUR ORAL GLUCOSE TOLERANCE
TEST AND THE METABOLIC SYNDROME IN A HIGH-RISK SAMPLE WITH IMPAIRED FASTING GLUCOSE

Table 2
Logistic Regression Analysis Testing the Associations Among Age,
Biochemical Characteristics, and the Presence of Metabolic Syndrome (MS)

Univariate Multivariate

OR 95% CI P value OR 95% CI P value

En pacientes con GAA, realizar una TTOG fue util para identificar sujetos con niveles de
glucosa de 1 hora 2155 mg/dLy TOG “normal” pero que tenian significativamente mas
probabilidades de presentar SM y un peor perfil de riesgo cardiometabdlico.

Glycemia at 1-hour OGTT

‘IIIIﬁlsﬁlmgzdl—ﬁIlllllllllllllioplll EEEEEEEEEEEEEENEEEEEEEEEER Illl‘oplllllllllllllllllIIIIIIIIIII.
>155 mg/dL 2.64 1.52-4.57 0012 2.04 1.13-3.67 0172

Abbreviations: CI = confidence interval; LDL = low-density lipoprotein; OGTT = oral glucose
tolerance test; OR = odds ratio.

*These comparisons were statistically significant.

Uric acid (>6 mg/dL), LDL (>100 mg/dL)

o™,
*ens?®

Lizarzaburu-Robles JC, et all . Endocr Pract. 2020 May;26(5):529-534.
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Check for

International Diabetes Federation Position Statement on the 1-hour s
post-load plasma glucose for the diagnosis of intermediate hyperglycaemia
and type 2 diabetes™**

Michael Bergman %" Melania Manco °, Ilhan Satman ¢, Juliana Chan ¢, Maria Inés Schmidt
Giorgio Sesti ', Teresa Vanessa Fiorentino ?, Muhammad Abdul-Ghani h, Ram Jagannathani,
Pramod Kumar Thyparambil Aravindakshan’, Rafael Gabriel L‘, Viswanathan Mohan l,
Martin Buysschaert ™, Abdullah Bennakhi”, Andre Pascal Kengne °, Brenda Dorcely”,

Peter M. Nilsson “, Tiinamaija Tuomi"“°, Tadej Battelino ‘, Akhtar Hussain ">"" """,

Antonio Ceriello”, Jaakko Tuomilehto ">

« Método mas sensible y practico, 155 mg/dL (8,6 mmol/L), para detectar
hiperglucemia intermedia (Hl).

* “HbA1c o FPG no diagnostica un gran numero de personas, que, con una
prueba de tolerancia oral a la glucosa, tendrian mads probabilidades de
deteccion de hiperglicemia Intermedia. La medicion de 1-PG en la prueba de
TTOG es un biomarcador mds sensible para la identificacion temprana de
estas personas de alto riesgo”.



diabetesresearchandclinicalpractice 209 (2024) 111589
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Diabetes Research and Clinical Practice

K

ELSEVIER journal homepage: www.journals.elsevier.com/diabetes-research-and-clinical-practice

Check for

International Diabetes Federation Position Statement on the 1-hour s
post-load plasma glucose for the diagnosis of intermediate hyperglycaemia
and type 2 diabetes™**

Referencia en la declaracion:

* Las modalidades de diagndstico actuales son discordantes, ya que pueden
identificar a diferentes individuos dependiendo del uso de IFG, IGT o HbAlc.

* 1h-PG es altamente predictiva para detectar la progresion a DM2, y detecta
estadios tempranos de prediabetes y otras complicaciones

* Las personas que se determine que tienen un alto riesgo de DM2 a través de una
herramienta de deteccion validada (p. ej., FINDRISC, score ADA) deben someterse
a un TTOG de 75 gramos durante una hora después de un ayuno nocturno.



Prediabetes

Cortes de glicemia con evidente discordancia

Implications of Alternative Definitions of Prediabetes
for Prevalence in U.S. Adults

e La prevalencia varia segun el indicador de
riesgo: GAA, ITG 6 HbAlc

» Discordancia en indicadores diagndsticos y las
caracteristicas individuales de los sujetos.

James et alll, Diabetes Care 2011;34:387-391

Number of US adults (in millions)
aged >18 years with Prediabetes in 2010

HbA1(

33.3 61.5

103 86.0 million adults
have some form
of prediabetes

Cada corte o valor diagndstico puede estar identificando un tipo de paciente con

Prediabetes

Toward targeted prevention: risk factors for prediabetes defined by IFG, IGT and
increased HbA1c in the population-based KORA study from Germany

* Lasuperposicion de personas con IFG, IGT y
HbAlc elevada es pequeiia.

* Algunos factores estan asociados solo con
un criterio.

Greiner G. et all. Acta Diabetologica (2020) 57:1481-1491

Increased HbA1c
(n=1357)

543

828 P
/
IFG (n=1775)

235
IGT (n=842)

Fig. 1 Proportional Venn diagram showing the overlap of the predia-

betes criteria
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Trajectories of glycaemia, insulin
sensitivity, and insulin secretion
before diagnosis of type 2 diabetes:
an analysis

from the Whitehall Il study

El control de la hiperglicemia e
incremento rapido de la glucosa se
pierde en tiempos diferentes durante
el periodo de hiperglicemia
intermedia, dependiendo si
determinacion se realiza con IFG o ITG

1h-PG podria representar una
situacion diferente de un sujeto
durante el periodo de hiperglicemia
intermedia

Trajectories of glycaemia, insulin sensitivity, and insulin secretion before diagnosis of type 2
diabetes: an analysis from the Whitehall Il study. Tabak, Adam G et al. The Lancet, Volume
373, Issue 9682, 2215 - 2221



1-h post-load plasma glucose for detecting early

stages of prediabetes

M. Buysschaert, M. Bergman and P. Valensi

7 ~
Ve N Type 2 Diabetes
/ ~
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0
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Minutes

Fig. 1. Glycemic responses during an OGTT

The profile with black squares corresponds to an individual with a 1-h plasma glu-
cose value > 155 mg/dL and a 2-h value < 140 mg/dL. IGT (prediabetes) would not
be detected unless the 1-h plasma glucose is measured. The profile with open cir-
cles corresponds to an individual with a 1-h plasma glucose value > 155 mg/dL and
a 2-h value > 140 mg/dL. This subject will also be classified as having IGT (predia-
betes) and has an even greater risk for progression to type 2 diabetes, complications
and mortality than the previous subject (49,52,55).

Figure courtesy of Prof. L. Monnier.

Esta justificado la medida de
glucosa plasmatica 1h-PG
después de la carga (75 g) =2 155
mg/dl como un marcador para
detectar trastornos tempranos de
la glucosa.

Parametros de diagndstico
actuales ( en particular IGT)
impiden la identificacion
temprana en una etapa en la que
la funcion de las células 3 esta
sustancialmente menos
deteriorada.

Buysschaert M, Bergman M, Valensi P. 1-h post-load plasma glucose for detecting early stages of prediabetes.
Diabetes Metab. 2022 Nov;48(6):101395. doi: 10.1016/j.diabet.2022.101395. Epub 2022 Sep 29. PMID: 36184047.
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Available online 25 September 2024
In Press, Journal Pre-proof (& What's this?

Original Article

ASSESSMENT OF 1-HOUR POST-LOAD
PLASMA GLUCOSE, THE METABOLIC
SYNDROME AND THE FINDRISC SCORE
IN THE PREDICTION OF TYPE 2
DIABETES

Juan Carlos Lizarzaburu-Robles 12 9 & Alonso Garro-Mendiola H

Maria Lazo-Porras *, Alba Galdén Sanz-Pastor , Flor Vento !, Oscar Lorenzo % °

Methods

En comparcidon con un score,
individualmente, 1h-PG parece tener
mayor utilidad en la predicciéon de DM2
¢éLos scores de riesgo son poco utilizados?
¢Demandan mayor tiempo en la consulta?
éFalta de conocimento de los mismos?

=

* A cohort study conducted in patients addressed at a general hospital in Lima-Peru.
Subjects with IFG performed an OGTT were followed up to seven years for T2DM
development. The exposures variables were 1h-PG > 155mg/dL, MetS, and a
FINDRISC score > 13 points, and the presence of T2DM was the outcome

Conclusion

* By performing an OGTT in IFG patients, an 1h-PG > 155 mg/dL value may be
helpful to predict T2DM at 7 years better than the use of MetS or FINDRISC score.




Estratificacion del paciente
con Prediabetes



Heterogenicidad en DM2: Base para los criterios de
estratificacion de los pacientes con prediabetes

Subfenotipos genéticos pueden identificar
diferencias etioldgicas diferentes

Lipodistrofia

Grasa visceral
Obesidad

Metabolismo hepatico
Sindrome Metabdlico
Funcién de célulaBelR
Glucemia

>

Prediabetes ¢ COmo estratificamos?
+ Genética o metabolomica

* Fenotipos (Cluster)

* Criterios de corte de glicemia

* Scores de riesgo

+ ¢Combinacion de estos?

Cardiometabolic trait

Glycaemic

Blood pressure

Anthropometric

Adipose

Liver

Lipids

Biomarkers

Fasting glucose* [N

Two-hour glucose*

Glycated haemoglobin [

Proinsulin®

Fasting insulin*

Modified Stumvoll insulin sensitivity index*
Insulin fold change™

Systolic blood pressure*
Diastolic blood pressure™

Pulse pressure®

Birth weight

Basal metabolic rate

Body mass index

Waist-hip ratio

Waist circumference

Hip circumference

Body fat percentage

Trunk fat percentage
Gluteofemoral adipose tissue volume*
Visceral adipose tissue volume*
Abdominal subcutaneous adipose tissue volume*
Alkaline phosphatase
y-glutamyltransferase

Total bilirubin

Direct bilirubin

Aspartate aminotransferase
Alanine aminotransferase

Liver fat percentage
Triglycerides

LDL cholesterol

HDL cholesteral

Total cholesterol

Non-HDL cholesterol
Apalipoprotein A1
Apalipoprotein B

C-reactive protein

Insulin-like growth factor 1
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Suzuki K, et al. Genetic drivers of heterogeneity in type 2 diabetes pathophysiology.
Nature. 2024 Mar;627(8003):347-357. doi: 10.1038/s41586-024-07019-6. Epub 2024
Feb 19. PMID: 38374256; PMCID: PMC10937372.



Fenotipos del paciente prediabético

Novel subgroups of adult-onset diabetes and their association with outcomes: a data-

driven cluster analysis of six variables.
Ahlgvist E, Storm P, Karajamaki A, et alLancet Diabetes Endocrinol. 2018;6: 361-9.

* La DM2 puede ser mas heterogénea en particular. Considerando (N:8980) Ac. GAD,

edad, IMC, HbAlc, funcidn de células B e IR.
« Se identificaron 5 grupos de pacientes diabéticos.

Pathophysiology-based
subphenotyping of
individuals at elevated risk

Subjects at high
risk of type 2
diabetes

for type 2 diabetes

Wagner et al. Nat Med 27, 49-57 (2021).

Cluster4
obese subjects
at low risk

$ Cluster 1 Cluster 2
New Sub-Phenotyping of [ o risk ] [Veﬁ'lownsk ]

Subjects at High Risk of Type
2 Diabetes: What Are the
Potential Clinical

Implications?
Popovic DS. Diabetes Therapy
(2021) 12:1605-1611

[ Monitor ]

/

-
Cluster 3 Cluster 5
B-cell failure insulin resistance
fatty liver

~
Cluster 6
visceral fat

nephropathy risk

v \ 4 v
Intervene
A 4 A J

aggressive lifestyle
interventions
metfarmin (?)
GLP-1 RA(?)
SGLT-21 (?)




Scores de riesgo v criterios de corte glicémico para
identificar pacientes con Prediabetes

Optimizing strategies to identify high
risk of developing type 2 diabetes IFG, IGT,HbA1c, FINDRISC, NICE, ADA

Front Endocrinol (Lausanne). 2023 Jun 28;14:1166147.

* La combinacion de factores sociodemograficos y clinicos con pruebas de
laboratorio (ExLab) mejora la estrategia de screening.

* Glucosa en ayunas (viabilidad y costo). Incluir HbAlc, HDL y Triglicéridos
mejora la prediccion.

* Las estrategias en dos pasos es mejor: Criterio clinico y luego evaluando

hiperglucemia.



¢Seria de utilidad 1h-post carga
en |la caracterizacion de sujetos
con Prediabetes?




Secrecion de Insulina y medicion de glucosa

Insulin Glucose
-® |S-NGT
2 |- IR-NGT
~ |-® IFG Py o
—o— |IGT -
—e— NDM 5 = - - :
/ RN New Diaebtes Diagnostic
(=) HN o _]
g | e =
S T | S LN N e <
3 g
€ - Impaired glucose tolerances (IGT) h
3 - Impaired Fasting Glucose (IFG) <:I
(o —
R _ ¥ Insulino Reistente y Curva Normal de TTOG
. A *Insulino Sensible y Curva Normal de TTOG
e T T T T T T T
0 30 60 120 0 30 i 60 120
Time (min) Time (min)

La concentracién media de Glucosa 0, 30, 60 y 120 min en un TTOG puede identificar
sujetos en riesgo.

La insulino-resistencia es predictiva de Diabetes Mellitus tipo 2 y esta asociada con
trastornos metabdlicos en condiciones de ayuno y posprandiales.

Wang, Q., Jokelainen, J., Auvinen, J. et al.. BMC Med 17, 217 (2019)



Prediabetes profiles in high-risk subjects stratified by 1-
hour post load glucose and Impaired Glucose Tolerance

Aim
* We evaluated and described the incidence of new cases of T2DM among

subjects with elevate 1lhour-Post load glucose (1h-PG) and IGT and the
association with risk-factor.

Methods
* The outcome: Diagnosis of T2DM

* Exposure Variables:
» 1h-PG>155 mg/dL
» 2h-PG (IGT)

* Frequencies for independent groups and the association were described
using X2 and the relative risk (RR) was estimated using Poisson regression
with 95% ClI.



Prediabetes profiles in high-risk subjects stratified by 1-
hour post load glucose and Impaired Glucose Tolerance

Patients with IFG (selected), able to perform an OGTT
N=421

Cases excluid because incomplete data or
pass away durign the follow-up N = 100

\ 4

Patients whith complete data.
Follow-up to found new cases of T2DM

N =321
Group 1 Group 2 2h Grff4%3 /dL
] ] > -hours 2 mg
1-hour <155 mg/dL 1-hour 2155 mg/dL & <200 mg/dL

l 1 1

New cases with T2DM




Prediabetes profiles in high-risk subjects stratified by 1-
hour post load glucose and Impaired Glucose Tolerance

OGTT Results
I Cumulative incidence
of T2DM
200 mg7dl
155 mg7dl| ‘
-
140 mg/dI
m Group 1: N Group 1
R o | 1hr-PG<155mg/dL g 15/142 (10,6%) of subjects
selected 24.3% (p<0,001) development T2DM
N =321 o 60 120 min Of the
200 mg7d| : sample
. debuted
OGTT test 155 mg7dl / ; with G 2
performance v roup
140 med - p— . type 2 37/100 (37,0%) of subjects
/ 1hr- PG 2155 mg/dL " Dlabt_ates (p<0,001) development T2DM
Previous // H Mellitus
Impaired 0 60 120 min
fasting
glucosa 200 METAI --nmeemenmemem e
/ . - Group 3
V4 b Group 3 : N 26/79 (32,9%) of subjects
140 mgydl / 2-hr-PG 2140 mg/dL " (p<0,001) development T2DM
Y -----—-—---- 07 years follow up ---------—--
0 60 120 min “

Mean time develop
T2DM: 4,6 years

Independientemente del criterio diagndstico inicial de Prediabetes, uno de cada cinco sujetos con
prediabetes desarrollara DM2 en un periodo menor de 5 afios.

No estan registrados estudios longitudinales en el Peru sobre prediccién de DM2 en sujetos
prediabéticos. ( 6% hasta 52% en prevalencia con GAA (ADA o OMS).



Prediabetes profiles in high-risk subjects stratified by 1-
hour post load glucose and Impaired Glucose Tolerance

Asociaciones de factores de riesgo y DM2 a 7 anos en la
poblacion de estudio

Diabetes a 7 anos

No Si
Variable N =243 N=78 RR (95%Cl) P
Edad 55.9+10.9 56.8+13.4 1.01 (0.99, 1.03) 0.579
Mujer 146 (60.1%) 50 (64.1%) 1.14 (0.72, 1.83) 0.582
Fam.DM 102 (42.5%) 35 (44.9%) 1.08 (0.68, 1.68) 0.750
Fr.Ver 91 (51.7%) 16 (31.4%) 0.51(0.28, 0.91) 0.027
Act.F 59 (33.3%) 8 (15.7%) 0.45 (0.19, 0.90) 0.037
IMC 28.2+4.30 30.1+4.43 1.07 (1.02,1.11) 0.007
PerAb 95.0+10.0 97.9+10.2 1.02 (1.00, 1.04) 0.059
HbAlc 5.65+0.39 5.86+0.39 3.26 (1.34, 8.22) 0.008
HTA 59 (24.3%) 26 (33.3%) 1.39(0.85, 2.20) 0.172
CcT 209 £ 43.6 209 £ 37.3 1.00(0.99, 1.01) 0.965
HDL 446+11.1 43.3+8.78 0.99 (0.97, 1.01) 0.407
LDL 132 +36.9 127 £ 34.8 1.00 (0.99, 1.00) 0.381
TG 148 (100, 207) 173 (118, 218) 1.00 (1.00, 1.00) 0.159
Glu0 101 £8.79 106 £ 10.0 1.05 (1.02, 1.07) <0.001
glucosalh 106 (43.6%) 60 (76.9%) 3.11 (1.88,5.42) <0.001
glucosa2h 53 (21.8%) 26 (33.3%) 1.53(0.94, 2.43) 0.076
Grupos
1hr-PG < 155 127 (52.3%) 15 (19.2%) 1.00
1hr-PG 2155 63 (25.9%) 37 (47.4%) 3.50(1.92, 6.38) <0.001
2-hours 2140 53 (21.8%) 26 (33.3%) 3.11 (1.77, 5.88) <0.001

«+ Para valorar la asociacion se utilizan modelos de regresion de Poisson. Estos modelos se resumen mediante el riesgo relativo (RR),
su intervalo de confianza al 95% (95%Cl), y el valor p.



Prediabetes profiles in high-risk subjects stratified by 1-
hour post load glucose and Impaired Glucose Tolerance

Regression Analysis Testing the Associations Among 1 h-PG >155mg/dl, 2-h PG> 140mg/dl
and the incidence of T2DM

Unadjusted Ajusted

RR 95% CI P value RR 95% CI P value

1 h-PG >155mg/dl | 3.50 1.92-6.38 | p<0.05 3.25 1.77-5.98 p<0.05

2-h PG> 140mg/dl | 3.11 1.77-5.88 p<0.05 2.94 1.54-5.60 | p<0.05

* Existe una asociacion positiva entre la diabetes tipo 2 y 1 h-PG 2155 mg/d| y con
|GT. Tras ajustar el modelo de regresion por edad, sexo e indice de masa corporal, |a
asociacion se mantuvo

La PG 1h 2155 mg/dl se muestra como un marcador de riesgo independiente de
diabetes tipo 2 en individuos con TNG, en una muestra de sujetos peruanos de
alto riesgo que son evaluados regularmente en consulta.



Impaired
Glycemic

Intervencion del paciente prediabético
éQuién lo evalua en la practica clinica?

Factors associated and others to
consider:

* NGT

* Main Feature : Low risk
* Overweight

* Consider: EPID, Lipids

IFG, IGT
Main Feature: B cell failure,
Overweight / Obese

Consider: Older, Autoimmunity

9. } =

" identifies | NGT, 1h-PG elevated?
i Main Feature: Low risk
tients at
o l::k c Obese

Consider: HbA1c elevated

IGT

Main Feature: Fatty liver
Obese

Consider: Autoimmunity

NGT, IFG, 1h-PG elevated?
Main Feature: Viceral fat,
nephropathy

* Obese

Consider: GAD-A

Lizarzaburu-Robles JC, Herman WH, Garro-Mendiola A, Galddn Sanz-Pastor A, Lorenzo O. Prediabetes and Cardiometabolic Risk: The Need for Improved

Insulin
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1.
T2DM

2.
Prediabetes
(IGT)

3.
Prediabetes
(1h-PG)

3.
Prediabetes
(1h-PG)

Diagnostic Strategies and Treatment to Prevent Diabetes and Cardiovascular Disease. Biomedicines. 2024 Feb 4;12(2):363. doi: 10.3390/biomedicines12020363.
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en Prediabetes




Estudios de intervencion en pacientes Prediabéticos

Resumen de los ensayos de prueba de concepto destinados a prevenir la progresion a
diabetes tipo 2 en personas con intolerancia a la glucosa.

 gSEEEEEEmEEE,

Country; ] Relative Risk E Long-
. Y Number of . . - Dietary Goals, Weight Change o A Physical Activity, Term
Trial o = Reductionof = Changes in Diet When Available
. Participants = . . * Goals/Change Follow=
Duration, . Diabetes .
. . Up
Da Qing IGT ) Diet 33%:; exercise . Weight reduction in overweight ~ CHO 58-60 E%; protein 11 E%; fat o .
) China; 6 577, all IGT; 33 . . . L Increase in leisure-time
and Diabetes cars health dlinics » 47%; diet + = people; energy restriction; 6- 25-27 E%; energy decrease 100— hvsical activities Yes
Study [6] Y I exercise38% & yearfallinBMI1kg/m2inobese 240 kcal; BMI goal 23 kg/m? phy
E E Weight reduction >5%: reduce 3-year results: energy reduction 24 hiwk; at year 3
DPS 7 Finland; 3.2 522, all IGT; five 2 58% E totalgand SFA- increa;e dieta 204 Kkcal; CHO increase 3 E%; fat sedentary people: 17% in Ves
(7] years centers H ! H fiber: Wei Ihtl 35k i reduction 5 E%; SFA reduction 3 the intervention vs. 29%
. . iber; Wei oss 3. N
. . 9 g E%; fiber increase 2 g/1000 kcal control group
E E Energy reduction 450 vs. 249 kcal
DPP I8 USA; 2.8 3234, all IGT + o Lifestyle 58%; = Weight loss goal >7%:; 1-year and fat intake reduction 6.6 vs. 0.8 150 min/wk; 74% reached Ves
[6] years IFG; 27 centers E Metformin 31%; = weight loss 5.5 kg E% for intervention and control, at 24 months
: : respectively.
102 . E BMI goal 22 kg/m2; increase in
\CT tral. Japami 4 ervention, 356 67% : vegetables; reduce food intake Not reported 30-40 min walking/da No
Japan [9] years ) ' . ’ . by 10%; fat < 50 g/d; alcohol P giday
in control, all IGT = . . :
. « restriction; Weight loss -1.8 kg
» Lifestyle 29%; E Reduce total calories, refined
India; 2.5 = Metformin 26%; 3 CHO, fat and sugar; increase Dietary adherence increased in the . )
IDPP-1[10] 531, all IGT . ) " ) ] ) Walking =30 min a day No
years . lifestyle + = high fiber-rich foods; No change intervention groups
*, Metformin 28% in body weight

Type 2 Diabetes Prevention Programs—From Proof-of-Concept Trials to National
Intervention and Beyond. Jaakko Tuomilehto et al. J. Clin. Med. 2023, 12(5), 1876;




Diabetes Prevention Program Outcomes Study - DPPQOS

Linea de tiempo del seguimiento de complicaciones

Timeline

Diabetes Outcomes Study
Prevention ’p)s
P rog ra m ourco;ies STUDY
-m | |
. : DPPOS-1 : DPPOS-2 : DPPOS-3 >
1996 1999 2002 2008 2015 2021

Diabetes prevention
More prevention

Microvascular
& Cardiovascular Risk

Aging-associated morbidities

- Major CVD events
[ — - Cancer <
m - Dementia Iia’ S
R | - Frailtv OUTCOMES STUD)

De HID 2023 Insights: Effects of Long-Term Metformin and Lifestyle Interventions on Cardiovascular Events in
the Diabetes Prevention Program and its Outcome Study. By HID 2023 INSIGHTS FEATURING DANA DABELEA



Metformina y estilo de vida vs placebo en la incidencia
acumulada de mayores eventos adversos CVC (MACE)

Ronald B. Goldberg. Effects of Long-term Metformin and Lifestyle Interventions on Cardiovascular
Events in the Diabetes Prevention Program and Its Outcome Study. Circulation. 2022;145:1632-1641.

g 12.5 - Lifestyle "
w i Metformin HR (95% Cl) P
2 Placebo MET vs PLB 1.03 (0.78, 1.37) 0.81
E 10 - ILSvs PLB 1.14(0.87,1.50) 0.34
(o)
Q
e 75
g gl Group n Events Rate/ Cumulative
© 1000ptyrs Incidence
Q
£ 5 PLB 1082 98 5.28 1%
,g MET 1073 101 5.51 12%
'g 2.5 ILS 1079 1 6.10 13%
=
=}
(6]
0 -

' : ' Mace: incluye IMA no fatal, EVC no

0 5 10 15 20 .
fatal y enfermedad cardiovascular fatal
Years since randomization

A pesar del beneficio en la reducciéon del desarrollo de DM2 a largo plazo, la
intervenciéon farmacoldgica y estilos de vida no tiene un efecto adicional en la
prevencion de enfermedad cardiovascular.




Continuamos viendo a la prediabetes como un
estado intermedio o de manera lineal hacia el

desarrollo de Diabetes

The Insulin Resistant State

Clinical Manifestations

Endothelial
dysfunction

* Oxidative stress

* Inflammation

Insulin
Resistance

oxidation

* Impaired substrate

‘ * Ectopic fat

* Metabolic
Syndrome

* | Pre-diabetes

* Hypertension

* Dyslipidemia

* Ventral adiposity

* NASH

Myocardial
Dysfunction

unique to CVD

core pathophysiology of cardiometabolic disease

Garvey WT, 2019

From : W. Timothy Garvey, MD. The Prevention of Type 2 Diabetes: Critical Role of
Insulin Resistance. 2019 WCIRDC, Los Angeles CA



Prediabetes: ¢ Un estadio en |la progresion
lineal hacia la condicion de diabetes?

Enfermedad
CVC
Insulino /
resistencia

—_ {[Prediabetes]} \




Prediabetes: Una condicion establecida que
requiere intervencion medica

Enfermedad
/ CVC
Prediabetes]}
\ resistencia
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Prediabetes: Una condicion establecida que
requiere intervencion medica

Enfermedad
CVC

Insulino

_ _ Prediabetes]
resistencia

N )

La estratificacion de individuos con
prediabetes, de acuerdo con resultados de la
curva de tolerancia a la glucosa y considerando
la 1h-PG, nos podria orientar mejor hacia dicha
intervencion.

STOP NAVI- AC
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Farmacos orientados
7% & k :
Reduccion de glicemia

25% 18% 20%

31% 26% 27%

60% .
75% 72%
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SEQUEL
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liraglutide
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reduccion de Peso
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CHINA SWEDEN FINLAND INDIA JAPAN USA
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P estilo de vida

519
: 58%

° 63%

De Preventing Diabetes By ENDOTEXT.ORG FEATURING LEIGH
PERREAULT, August 16, 2018
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Conclusiones

1. La prediabetes es un estado de riesgo de progresion a diabetes y una
condicidn de desarrollo multiples complicaciones (cardiometabdlicas).

2. 1h-PG se presenta como una herramienta sensible y practica para detectar
hiperglucemia intermedia (HI) y un predictor independiente de DM2 en
sujetos con tolerancia normal a la glucosa.

3. La estratificacion del paciente con prediabetes nos podria ayudar a definir
mejor el riesgo en determinados sujetos e individualizar la intervencion.

4. La curva OGTT, considerando la medida de 1 hora, puede contribuir a
identificar diferentes categorias de sujetos en riesgo de desarrollar DM2.

5. La intervenciéon del paciente con prediabetes es necesaria, prioritaria y
debe orientarse, en la atencion médica, a los pacientes de alto riesgo.
Priorizando el uso de pruebas sencillas y de facil acceso para este fin.



Condlcmn de Rlesgo
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