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Low-Carb, High-Impact
A Fresh Approach to Type 2 Diabetes
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Type 2 diabetes in adults e o°

Type 2 diabetes mellitus is a progressive disorder defined by deficits in insulin secretion and
increased insulin resistance that lead to agas :

derangements.[ﬂAlthouthea_ologie IDF GIObaI CIinicaI Practice
ow e . -
** Recommendations for Managing
e 1ype 2 Diabetes — 2025
Type 2 diabetes isaprogress 1 YP@ 2 diabetes is a silent, progressive disease

e eBwiith chronic hyperglycaemia often preceded
by IH. Earlier detection of T2DM provides an
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UKPDS Group. Lancet. 1998;352:837-853

OwnaHealth



Diagnosis
of
Diabetes
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Fasting Glucose (mg/dI) *

Random Blood Glucose (mg/dl)

HbAlc *

* On two separate occasions
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Christian Weyer, et al. Journal of Clinical Investigation 1999;104(6):787-794. doi: 10.172/JC17231
Tabdk AG, et al. Lancet. 2009 Jun 27;373(9682):2215-21. doi: 10.1016/50140-6736(09) 60619-X.
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Insulln.
Secretion

Secreted mostly in response
to eating carbohydrates

Promotes fat storage and

inhibits ability to mobilize
and oxidize body fat
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I n s l! I i n @ Normall Insulin resistance
Resistance

140
Occurs when cells—particularly 0
in the liver, muscle, and fat—
become less responsive to _
insulin. > 80
In order to keep blood sugar = 60
levels normal, the pancreas 40
compensates by producing 0

more insulin, leading to chronic
hyperinsulinemia.
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@naHeq"h Lippincott’s llustrated Reviews: Biochemistry, Sixth Edition (2014)



Insulin Resistance

Identifying Sighs and Symptoms

~ & § 8B ¢

High Triglycerides Low HDL Hypertension Weight gain Dysglycemia
> 150 mg/dL <40 mg/dL in males Systolic BP > 130 or Inc waist (FPG) > 100 mg/dL
<50 mg/dL in females Diastolic BP > 85 mm Hg circumference

(i.e. central obesity)

@nq Health International diabetes foundation, 2019 9



Insulin Resistance

Identifying Sighs and Symptoms

e P

Type 2 Diabetes is a Severe Manifestation of Insulin Resistance

High Triglycerides Low HDL Hypertension Weight gain Dysglycemia

@na Health International diabetes foundation, 2019 10



Insqlin
Resistance

Occurs when cells—particularly
in the liver, muscle, and fat—
lbecome less responsive to
insulin.

In order to keep blood sugar
levels normal, the pancreas
compensates by producing
more insulin, leading to chronic
hyperinsulinemia.
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@ Normal Insulin resistance
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Typ e 2 @ Normal Insulin resistance @ Diabetes
Diabetes
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High glucose + High insulin o
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@na HeQ"'h Lippincott’s llustrated Reviews: Biochemistry, Sixth Edition (2014)
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Hyperinsulinemia as an

Independent Risk Factor

(57 The NEW ENGLAND 0
%/ JOURNAL of MEDICINE -

ORIGINAL ARTICLE

Hyperinsulinemia as an Independent Risk Factor for
Ischemic Heart Disease

Jean-Pierre Després, Ph.D., Benoit Lamarche, M.Sc., Pascale Mauriege, Ph.D., Bernard Cantin, M.D.,
Cilles R. Dagenais, M.D., Sital Moorjani, Ph.D., and Paul-). Lupien, M.D.et al.

@naHealth Despres et al. N Engl J Med 1996
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Hyperinsulinemiais a

Predictor of coronary heart disease

600 people
13 year
prospective

% Coronary heart disease

Quartilel  Quartile Il Quartile I1l  Quartile 1V
Insulin levels

... Metabolism

@na HeQ"'h Zavaroni et al. Metabolism 1999 14



Goal of treatment of type 2 DM:
Treat the hyperinsulinemia
(insulin resistance)
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Pharmacological Treatment

for type 2 Diabetes

Insulin
Sulfonylureas

Metformin

Meglitinides

GLP-1agonists/

DPP-4 inhibitors GIP agonists

Alpha glucosidase inhibitors

Thiazolidinediones
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SGLT-2 inhibitors
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Pharmacological Treatment

for type 2 Diabetes

Sulfonylureas M
Meglitinides
Metformin

GLP-1agonists/
DPP-4 inhibitors GIP agonists

Alpha glucosidase inhibitors

SGLT-2 inhibitors
Thiazolidinediones
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New |
medications

SGLT-2 inhibitors
decrease insulin levels

OwnaHealth

1,000

800

(©))
o
o

400

Plasma Insulin (pmol/L)

200

canagliflozin

0 ] 2 3 4 5

Hours after the standard meal

Polidori et al. Diabetes Care 2013 18



Empagliflozin

o t ® B Death from Cardiovascular Causes
medications o Placebo

that DECREASE insulin levels
> Improve mortality

Hazard ratio, 0.62 (95% Cl, 0.49-0.77)

£.20.00] Empagliflozin

Patients with Event (%)
T

0+ T T T T T T T 1
0 6 12 18 24 30 36 42 48
Month
No. at Risk
Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177

@HGHGQ"’I‘I Zinman et al. NEngl J Med 2015 Marso et al. N Engl J Med 2016 19



Fasting Insulin

N ew 0-172 weeks
medications e

. period
GLP-1 agonists 310~
decrease insulin levels < )
F . ¢ '] Placebo
o 100
E Vi o S, / y
E; 90 | -
3 /\/ ] | TX Group
80 rrTrrnrit FTTrTrrrrrrirTi IFTTT1 FrrTrrrrrrrr1r1rriTrTl

0 16 28 40 L6 68 ED g2 104 116 128 140 152160 172
Weeks

1445 1260 1177 1137 1049 989 913 883 838 832 788 775 742710 734
719 620 549 528 475 444 397 387 351 353 332 325 309303 298

@na Health Le Roux et al. Obesity Week 2015, 2-6 Nov 20
2015. Poster T-P LB-3843



New |
medications

that DECREASE insulin levels
> Improve mortality
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Placebo

Liraglutide

B Death from Cardiovascular Causes

No. at Risk

100+ %A Hazard ratio, 0.78 (95% Cl, 0.66-0.93)
90 P=0.007
= 15
X 804
€ 704 104
>
@ g0 Placebo
S 5-
5 50 Liraglutide
a 40~ 0 T T T T T T T T ]
£ 301 0 6 12 18 24 30 36 42 48 54
s 20-
a
10-
0 T T T T T T T T ]
0 6 12 18 24 30 36 42 48 54
Months since Randomization
Lkaghnkke 4668 4641 4599 4558 4505 4445 4382 4322 1723 484

4672 4648 4601 4546 4479 4407 4338 4267 1709 465

Zinman et al. N Engl J Med 2015
Marso et al. N Engl J Med 2016
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Diet is very powerful way of decreasing
insulin resistance
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Low-Carb Lowers Insulin More Than Low-Fat

Even with Equal Weight Loss

OwnaHealth

The NEW ENGLAND
JOURNAL of MEDICINE

SPECIALTIES v TOPICS v MULTIMEDIA v CURRENT ISSUE v LEARNING/CME v  AUTHOR CENTER PUBLICATIONS w

ORIGINAL ARTICLE

f X in B

A Low-Carbohydrate as Compared with a Low-Fat
Diet in Severe Obesity

Authors: Frederick F. Samaha, M.D., Nayyar Igbal, M.D., Prakash Seshadri, M.D., Kathryn L. Chicano, C.R.N.P., Denise

A. Daily, R.D., Joyce McGrory, C.R.N.P., Terrence Williams, B.S., Monica Williams, B.S., Edward ). Gracely, Ph.D., and
Linda Stern, M.D. Author Info & Affiliations

Published May 22, 2003 | N Engl ] Med 2003;348:2074-2081 | DOI: 10.1056/NEJM02a022637
VOL. 348 NO. 21 | Copyright © 2003

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

Pyramid

1992

Fats, Olls & Sweets
USE SPARINGLY

Milk, Yogurt &
Cheese Group

2-3 SERVINGS

Vegetable Group 4
3.5 SERVINGS .

OwnaHealth

KEY

B Fat (naturally occurring and added)
K2 Sugars (added)

These symbols show fats and added sugars in foods.

Meat, Poultry, Fish, Dry Beans,
Eggs & Nuts Group
2.3 SERVINGS

Fruit Group
2.4 SERVINGS

Bread, Cereal,
Rice & Pasta
Group

Protein, Dairy
& Healthy Fats

Grains

2026

Vegetables

& Fruits

24
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American
Diabetes
- Association.

"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
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Carbohydrate .

restriction :
improves all
the features
of metabolic
syndrome

-50

-60
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A Low-Carb Diet shifts
LDL cholesterol pattern Binto A

Pattern A LDL Pattern B LDL
Low insulin Found with high insulin levels
Less associated with CVD Strongly associated with CVD

@nﬂ HeG"'h Hyde et al. JCI insight 2019
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Change in Alc in Medicaid patients

with Type 2 Diabetes

20
P < 0.001

- | | @ 80 patients had
two Alc results

Alc decreased
fromm 9% to 7.32%

B

HbA1c %

(o]

57% of patients

; ; stopped taking

i insulin

Initial Latest
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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.

OwnaHealth
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Hear about a

Patiens't
Journey

missing anything.
#
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THANK YOU
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JOIN US IN MAKING A REAL DIFFERENCE
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