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Intermediate state of glucose
dysregulation

Precedes type 2 diabetes

PREDIABETES !n 292I affected 720 million
STATI STI CS individuals worldwide

By 2045, estimated | billion
people

In the US, ~ 10% of people
progress to type 2 DM annually




American World Health International
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Criteria (2023) (2006) (2009)

Fasting plasma glucose, mg/dL 100-125 110-125 NA

2-h Postload plasma glucose 140-199 140-199 NA

(75-g oral glucose tolerance test),

mg/dL

Hemoglobin A, % 5.7-6.4 NA 6.0-6.4

DIAGNOSTIC CRITERIA

DIFFER BY ORGANIZATION




= ADA: universal screening every 3 years for

all adults 35 years or older regardless of
risk factors

Screening tests:

= Fasting plasma glucose

SCREENING = HbAIC
RECOMMENDATIONS = 2-hour post-glucose challenge

2 abnormal screening test results either

from the same sample or 2 separate test
samples

If pre-DM diagnosed, annual monitoring is
recommended for progression to DM




PATHOPHYSIOLOGY

Liver insulin resistance = higher

or “inappropriate” glucose
production by the liver = lower V Pancreatic beta cell dysfunction

ability of glucose to stimulate its
own uptake by the tissues

_— : Impaired fasting glucose, impaired
h Muscle insulin resistance
glucose tolerance, or both



Natural History of Type 2 Diabetes
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Adapted from International Diabetes Center, Minneapolis, Minnesota,




UKPDS: B-Cell Function for the Patients
Remaining on Diet for 6 Years
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Adapted from UKPDS Group. Diabetes. 1995; 44:1249-1258.

~ 40% RELATIVE
DECREASE IN BETA
CELL FUNCTION IN
INDIVIDUALS WITH
PRE-DM




MAJOR RISK
FACTORS FOR
PREDIABETES

BMI (weight in kg : height in
meters squared) > 25

Older age
Physical inactivity
Unhealthy diet

Genetic predisposition




Categories of Prediabetes

Prediabetes

4

Fasting Plasma Glucose Oral Glucose Tolerance




COMPLICATIONS OF
PREDIABETES



PREDIABETES TO DIABETES

Progression to Age of pre-DM onset and
Diabetes: higher A1C (6-6.4%)
Cumulative incidence of
o . [(OX Higher in individuals with
DM — 31% for IFG during 1@. both IGT and IFG

|2 years and 41% for IGT

Richter B, Hemmingsen B, Metzendorf MI, Takwoingi Y. Development of type 2 diabetes mellitus in people with intermediate
hyperglycaemia. Cochrane Database Syst Rev. 2018



MACRO- AND MICROVASCULAR COMPLICATIONS

i L

Macrovascular Microvascular (retinopathy,
neuropathy, nephropathy)

Higher CVD risk than individuals without Proportion of patients who have neuropathy 7.5-

prediabetes 16%

Higher rates of hospitalizations Retinopathy 7.9% (DPP study)

Higher rates of mortality compared to CKD 9.7%

normoglycemia



TREATMENT OF PREDIABETES

= DPP Trial

= Patients with IGT randomized to:

m Lifestyle modification program: healthy eating and
physical activity

® |6 individual core sessions during the fist 6 months

= Twice monthly in person maintenance sessions
with phone calls in between

m  Metformin

= placebo
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DPP Incidence of Diabetes

Placebo (n=1082)

Metformin (n=1073, p<0.001 vs. Placebo)

Lifestyle (n=1079, p<0.001 vs. Metformin,
p<0.001 vs. Placebo)

Risk reduction
31% by metformin
58% by lifestyle

1 2
Years from randomization

Knowles et al, NEJM, 2002, Ramachadran et al, Diabetologia 2006



DPP |0 YEARS LATER

Cumulative incidence (%)

A
60— —— Lifestyle
—— Metformin R

N0 ---- Placebo _ padligee

Year since DPP randomisation

10-year follow-up of diabetes incidence and weight loss in the Diabetes
Prevention Program Outcomes Study. The Lancet 2009;374:1677-1686

= Keyes for success:

" Weight loss
m  Reduction in total calories

®  Achieving 150 min of of
activity each week



Major risk factors for prediabetes

« Family history of diabetes
* Older age
« OQverweight or having obesity

* Physical inactivity
« History of gestational diabetes mellitus (GDM)

v

[ Risk factor-based screening j TO
v

s ™
Criteria for diagnosis of prediabetes —» | Indications for metformin therapy
« Fasting plasma glucose (FPG), 100-125 mg/dL *Age <60y * FPG 2110 mg/dL P R E D IA B E I ES
e 2-hour plasma glucose, 140-199 mg/dL * BMI| >35 * HhA1c26.0%
« Hemoglobin Aic (HbA1o), 5.7%-6.4% « History of GDM « Patient preference

Lifestyle intervention Metformin therapy

Contact with therapy team | Dietary modification = Physical activity Assess patients for vitamin By
- - : - : - deficiency during prolonged

Frequent in-person visits | Decrease caloric intake i Increase activity to 230 metformin therapy
initially, followed by less i by 700 kcal/d, targeting ! min/d on 5 or more
frequent visits with optional saturated fats and days per week
virtual visits | simple sugars f Lifestyle modification is the preferred
Self-monitoring ~ Weight loss ~ Other Suboptimal response |n|t|a.l approach after a diagnosis of

: i o | i ; to lifestyle intervention prediabetes. BMI is calculated as
Recor_‘d foog:l types, port_lo_ns, i Goa_ls are |nc!)|\f|dual|zed, ! _Smoklng cessatlon,_ weight in kilograms divided by height
calories, minutes of activity, | typically=7%of body | improved sleep hygiene, | . . 7
and steps taken each day | weight if overweight | and stress reduction in meters squared. This specific

| or having obesity | algorithm has not been tested in

randomized clinical trials.




CONCLUSIONS

= Prediabetes is associated with increased risk of:

m  Diabetes
m  Cardiovascular events

= Mortality
= First line therapy:
= Lifestyle modification (largest benefit) with weight loss and exercise

m  Metformin



	Prediabetes 
	Prediabetes statistics 
	Diagnostic criteria
	Screening recommendations
	pathophysiology
	Slide Number 6
	Slide Number 7
	Major risk factors for prediabetes 
	Slide Number 9
	Complications of prediabetes
	Prediabetes to diabetes
	Macro- and microvascular complications
	Treatment of prediabetes
	Dpp 10 years later
	Approach to prediabetes
	conclusions

