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Low-Carb, High-Impact 
A Fresh Approach to Type 2 Diabetes
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Natural
History
Of Type 2
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Christian Weyer, et al. Journal of Clinical Investigation 1999;104(6):787–794. doi: 10.1172/JCI7231 
Tabák AG, et al.  Lancet. 2009 Jun 27;373(9682):2215-21. doi: 10.1016/S0140-6736(09)60619-X.
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Normal
Insulin
Secretion
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Secreted mostly in response 
to eating carbohydrates

Promotes fat storage and 
inhibits ability to mobilize 
and oxidize body fat

Coppack et al. J. Lipid Res.1994 Kolb et al. BMC Med. 2020
Lippincott’s Illustrated Reviews:  Biochemistry, Sixth Edition (2014)
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Normal Insulin resistanceInsulin
Resistance
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Occurs when cells—particularly 
in the liver, muscle, and fat—
become less responsive to 
insulin. 
In order to keep blood sugar 
levels normal, the pancreas 
compensates by producing 
more insulin, leading to chronic 
hyperinsulinemia.

Lippincott’s Illustrated Reviews: Biochemistry, Sixth Edition (2014)



High Triglycerides Low HDL Hypertension Weight gain Dysglycemia

HDL +
-

> 150 mg/dL < 40 mg/dL  in males
< 50 mg/dL in females

Systolic BP > 130 or
Diastolic BP > 85 mm Hg

-
-

Inc waist 
circumference

(i.e. central obesity)

(FPG) > 100 mg/dL-

International diabetes foundation, 2019

Identifying Signs and Symptoms
Insulin Resistance
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Type 2 Diabetes is a Severe Manifestation of Insulin Resistance
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High glucose + High insulin

Lippincott’s Illustrated Reviews: Biochemistry, Sixth Edition (2014)



Independent Risk Factor
Hyperinsulinemia as an

Despres et al. N Engl J Med 1996 13



Predictor of coronary heart disease
Hyperinsulinemia is a
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Goal of treatment of type 2 DM:
Treat the hyperinsulinemia 

(insulin resistance)
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for type 2 Diabetes
Pharmacological Treatment
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Sulfonylureas Insulin 

Metformin 
GLP-1 agonists/ 
GIP agonistsDPP-4 inhibitors

SGLT-2 inhibitors 
Alpha glucosidase inhibitors

Meglitinides

Thiazolidinediones
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SGLT-2 inhibitors 
decrease insulin levels

medications

Polidori et al. Diabetes Care 2013
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Zinman et al. N Engl J Med 2015        Marso et al. N Engl J Med 2016 

New

19

that DECREASE insulin levels 
> Improve mortality

medications
Empagliflozin



New
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GLP-1 agonists 
decrease insulin levels

medications
Fasting Insulin 
0–172 weeks

Le Roux et al. Obesity Week 2015, 2-6 Nov 
2015. Poster T-P LB-3843

Placebo

TX Group



New
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that DECREASE insulin levels 
> Improve mortality

medications
Liraglutide

Zinman et al. N Engl J Med 2015
Marso et al. N Engl J Med 2016



Diet is very powerful way of decreasing 
insulin resistance 

22



Even with Equal Weight Loss
Low-Carb Lowers Insulin More Than Low-Fat

Volek et al. J Am Coll Nutr. 2004      Meckling et al. J Clin Endocrinol Metab. 2004     Volek et al. Metabolism  2002 23



Pyramid
The food
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1992 2026
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"Reducing overall carbohydrate 
intake for individuals with 
diabetes has demonstrated the 
most evidence for improving 
glycemia and may be applied in 
a variety of eating patterns that 
meet individual needs and 
preferences."

Evert et al. Diabetes Care 2019



Carbohydrate
restriction
improves all
the features
of metabolic
syndrome

26Volek et al. Prog Lipid Res. 2008



LDL cholesterol pattern B into A
A Low-Carb Diet shifts
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Pattern A LDL
Low insulin 

Less associated with CVD

Pattern B LDL
Found with high insulin levels 

Strongly associated with CVD

Hyde et al. JCI insight 2019
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80 patients had 
two A1c results

A1c decreased 
from 9% to 7.32%

57% of patients 
stopped taking
insulin

with Type 2 Diabetes
Change in A1c in Medicaid patients 
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Conclusion
• Insulin resistance precedes Type 2 diabetes. 

• Insulin resistance can be identified in patients with hypertension, 
abdominal obesity, high TG, low HDL, and dysglycemia. 

• Diabetes is a severe manifestation of insulin resistance. 

• Insulin resistance is a risk factor for CAD and other chronic diseases. 

• A low carbohydrate diet is a very powerful tool to reduce insulin 
resistance in any population.
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Patiens’t 
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JOIN US IN MAKING A REAL DIFFERENCE

THANK YOU
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