Metabolic Syndrome — COVID-
19: Why Americans Need
Better Dietary Guidance
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SEVERE COVID-19 INFECTION

Scientific understanding of COVID-19 is rapidly increasing

While the likelihood of becoming infected appears to be related to
environmental factors, severe coronavirus infection appears to be
many times more likely in certain subsets of the population

According to the CDC

May Be at Risk For Severe Infection Are Individuals With:

Asthma
Cerebrovascular Disease
Cystic Fibrosis
Hypertension
Liver disease
Pregnancy
Smoking
Pulmonary fibrosis
Immunocompromised for other reasons
Type 1 Diabetes

https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html



https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html

PRE-EXISTING HEALTH CONDITIONS - WORLDWIDE

Two-thirds of people in
the UK who have fallen
seriously ill with COVID-
19 were overweight or

99% of deaths in Italy
have been in patients
with pre-existing
conditions, such as
hypertension, diabetes
and heart disease

Patients with diabetes had an odds ratio (OR) of 7.2 to 15.7
for severe or critical type of MERS-CoV infection, with a
relative high 35% rate of mortality

World Obesity. Obesity and COVID-19 policy statement, 2020. 4
Stokes EK, Zambrano LD, Anderson KN, et al. MMWR Morb Mortal Wkly Rep 2020



METABOLIC HEALTH IN THE UNITED STATES
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diabetes That's about 1 in every 10 people more than 1in 3 — they have
prediabetes

diabetes
have prediabetes

25T b NHANES data indicates 12% of Americans are considered “metabolically healthy”

'J Estimates of Diabetes and Its Burden in the United States
%
N

52% of US adults have diabetes or prediabetes

Over 70% of the population is overweight or obese

Araujo J, CaiJ, Stevens J. Metabolic Syndrome and Related Disorders, 2018
Menke A, Casagrande S, Geiss L. JAMA. 2015 5
https://www.cdc.gov/nchs/fastats/obesity-overweight.htm
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HOSPITALIZATION IN THE UNITED STATES

The most common health problems among hospitalized
COVID-19 patients

Based on a study of 5,700 patients in the New York City Area

= The USA: Approximately 90% of hospitalized patients in the
United States had one or more underlying conditions, the most
common being obesity, hypertension, chronic lung disease, More than ane

Of all hospitalized patients, 88% had more than one comorbidity:

diabetes mellitus, and cardiovascular disease

Hospitalizations were six times higher among
patients with a reported underlying condition
(45.4%) than those without reported underlying
conditions (7.6%).

Deaths were 12 times higher
among patients with reported underlying
conditions (19.5%) compared to those without
reported underlying conditions (1.6%).
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Hypertension

Obesity (BMI =30)
Diabetes

Morbid Obesity (BMI =35)
Coronary artery disease
Asthma

Congestive heart failure
Cancer

COFD

Chronic kidney disease
End-stage kidney dizsease
Obstructive sleep apnea
History of solid organ transplant
HIV

Cirrhosis

Hepatitis B

Hepatitis C 0.1%

E " souwrce. JANMA Network Je1 the data * Lreated with Datawrapper

hTTps://wWww.cdc.gov/mmwr/volumes/69/wr/mmbeyZ4eZ.himss cild=mmbyZ4e’l t)W

https://www.cdc.gov/mmwr/volumes/69/wr/mm6915e3.htm



https://www.cdc.gov/mmwr/volumes/69/wr/mm6915e3.htm
https://www.cdc.gov/mmwr/volumes/69/wr/mm6924e2.htm?s_cid=mm6924e2_w

OBESITY AS A RISK FACTOR

Obesity has previously been identified as a risk factor for severe
viral infections due to its influence on immune response

Increased Risk of Severe COVID-19 Infection

A study in NY that followed 4103 patients
with COVID-19, of which 1999 (48.9%) were
hospitalized, it was observed that individuals
with BMI > 40 kg/m2 were six times more
likely to be hospitalized

“Among 6916 patients with COVID-19, there was
a J-shaped association between BMI and risk for
death, even after adjustment for obesity-related
comorbidities.” — Tartof 2020

Decreased Vaccination Efficacy

Vaccines engineered to protect from influenza,
hepatitis B, tetanus and rabies can be less effective in
obese adults than in the general population, leaving

them more vulnerable to infection and illness.

RESEARCH ARTICLE
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Obesity Outweighs Protection Conferred by Adjuvanted Influenza
Vaccination

Erik A. Karlsson,® Tomer Hertz B Cydney Johnson,® Andrew Mehle ® Florlan Krammer,” 5ta

Departrnent of Infectious Diseases, 5t. Jude Children's Re A T



DIABETES AS A RISK FACTOR

Data from US CDC suggests that people with diabetes make up about 10%
of the cases of COVID-19.

However, COVID severity in people with diabetes is much greater. More than
30 studies have examined the contribution of type 2 diabetes to risk of
severe infection with COVID-19.

Meta-analyses of these studies demonstrates that the odds of
developing a severe COVID infection requiring hospitalization are 2-
3-fold higher if you have diabetes. Mortality risk is also significantly

higher.

A

Kumar A, Arora A, Sharma P, et al. Diabetes Metab Syndr. 2020;14(4):535-545.



DIABETES OR UNCONTROLLED BLOOD SUGAR?

One important question —is it diabetes... or the
uncontrolled blood sugar that goes along with diabetes

that is driving the severe reaction?

4

“‘Well-controlled BG (glycemic variability within 3.9 to 10.0 mmol/L) was associated
with markedly lower mortality compared to individuals with poorly controlled BG
(upper limit of glycemic variability exceeding 10.0 mmol/L)” — Zhu 2020
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“COVID-19 patients with diabetes and/or uncontrolled i @
hyperglycemia had a longer length of stay and markedly -
higher mortality than patients without diabetes or uncontrolled
hyperglycemia. Patients with uncontrolled hyperglycemia had
a particularly high mortality rate.” — Bode 2020
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METABOLIC SYNDROME AND INFLAMMATION

These risk factors have one major commonality — they are all part of a cluster of conditions
known as metabolic syndrome

Impaired
Glucose
Metabolism

Elevated CVD
markers

Metabolic
Syndrome

High BMI or
Increased
Waist/Hip Ratio

=~
”
™
=
-
-
.
B
i
™
r'
o,



US DIETARY GUIDANCE

The US Dietary Guidelines Advisory Committee just released their 2020-2025 recommendations

Of note is that during a time where we are well aware of how diet-related diseases predispose individuals to a
severe coronavirus infection —and when only 12% of the US population is metabolically healthy —the USDA has
stated that the US Dietary Guidelines are intended ONLY for healthy Americans.

Studies enrolling exclusively
unhealthy people or studies
focused on weight-loss were
completely excluded from the
Advisory Committee’s review
of the literature

One committee member took
iIssue with this narrow focus,
querying the USDA staff: “But
if you excluded such people
[with a particular disease
condition]...that would not
actually be representative of
who lives in this country”

11
Araujo J et al. Metabolic Syndrome and Related Disorders, 2018.



REDUCING CARBOHYDRATES

RESEARCH

“Among popular named diets, those with the largest effect on named dietary programmes for weight and cardiovascular risk
weight reduction and blood pressure in comparison with usual
diet were Atkins (weight 5.5 kg, systolic blood pressure 5.1 mm
Hg, diastolic blood pressure 3.3 mm Hg), DASH (3.6 kg, 4.7 mm
Hg, 2.9 mm Hg, respectively), and Zone (4.1 kg, 3.5 mm Hg, 2.3 Jinhui Tian, ” Kehu Yang, " Gordon H Guyatt,” Bradley C johnston””

E&&orenaccess  Comparison of dietary macronutrient patterns of 14 popular

factor reduction in adults: systematic review and network
meta-analysis of randomised trials

Long Ge,"?? Behnam Sadeghirad,>* Geoff D C Ball,” Bruno R da Costa,®”®

Christine L Hitchcock,”” Anton Svendrovski,’ Ruhi Kiflen,? Kalimullah Quadri,'°

Henry Y Kwon,'! Mohammad Karamouzian,'>** Thomasin Adams-Webber,'* Waleed Ahmed,*®
Samah Damanhoury,'® Dena Zeraatkar,? Adriani Nikolakopoulou,'” Ross T Tsuyuki, *®

mm Hg, respectively) at six months (all moderate certainty).”

iabetes Care

“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...”

Number of studies

B Randomized Controlled

HOW dO eating patterns Compare on Trials + Meta-analysis
evidence for diabetes? B Other Clinical Trials

DASH Mediteranean Plant-based Low-Carb

12
Slide courtesy of Sarah Hallberg, DO



THE LOW CARB SPECTRUM

Low Carbohydrate Diets

There are many different ways to approach a low carb diet, all shown to improve glycemic control and
body weight

Very Low
Carbohydrate
Ketogenic
(VLCK) diet.
Typically 20g
carbs/d

% *

FE— . New
ATKINS20 ATKINS40 AL e Lifestyle
Approach

Low Carbohydrate Below the
Ketogenic (LCK) diet. Institute of
Typically less than 50g Medicine DRI

total carbs/d

13




A DAY OF ATKINS 100

Each day, you'll enjoy a wide variety of delicious and filling foods.

Allocate 100 net carbs throughout the day as follows: Breakfast = 22g Net Carbs

Red Bell Pepper Rings Filled with Egg and
Mozzarella, 1/2 cup Cooked Oatmeal, 1/4 cup

JNLUNSR (2 [l  3Meals Per Day 2 Snacks Per Day
Blueberries

XX

FOUNDATION VEGETABLES
6 to 8 servings Morning Snack = 8g Net Carbs

@ @ Net Carbs 40z Greek Yogurt, S large Strawberries

PROTEIN
3 servings (4 — 6 oz. per serving) Lunch = 32g Net Carbs

Net Carbs s Beef Burger with Feta and Tomatoes, Whole
@ %’ @3 @ 3 Wheat bun, Mixed Greens & Celery, Cherry
g 2 Tomatoes, Chickpeas, Greek Vinalgrette

ADDED FATS
2-4 servings (1 TBSP each) og

Net Carbs . )
; 3 Afternoon Snack = 9g Net Carbs
- 2tbsp Hummus, 1 Carrot

OTHER CARBOHYDRATES
3 - 5 servings

Q000BOO e

Dinner = 27g Net Carbs

Blackened Saimon with Cucumber Relish and
Cauliflower, 1/2 cup wild rice, 1 cup mixed salad
greens, 1/2 cup choppped red bell pepper, garlic
ranch dressing

14




ATKINS PRODUCT SCIENCE

Atkins products have been demonstrated to
have a low glycemic load — they have a

minimal impact on blood sugar 40

g

The primary carbohydrates in Atkins
products are typically fibers or low glycemic
sweeteners
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20
No added sugars
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Methodology
Equivalent glycemic load (EGL): a method for quantifying the

glycemic responses elicited by low carbohydrate foods

Thomas MS Wolever*!, Alison L Gibbs2, Matt Spolar?, Elinor V Hitchner34

and Colette Heimowitz?
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WELL-FORMULATED LOW CARB EATING

When following the
Atkins eating approach
you should be getting

12-15 grams of net
carbs from vegetables

That’s 6-8 servings of  me&" P L -
vegetables per day!  #%48 - % £ ATKINS 1000

- Standard Menu Plan
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Aiking Dark Chocolate Royale
Shake

1 sening Alrsonc-Piacappls |1 sarving Garden Frttata®  blanded wih: 1 serving Proteln Pawered  Atkins Cranberry Almond Bar |1 sarving Alioad Proels | 1 serving Crestiess Brocoall
‘Smoathie” 1% medium apple /4 cup frozen ficed Oatmeal* 142 cup plain unswestened e seberries™ Quiche”
caulifiower 173 cup busberries Greek yogurt 1 canned paach (rosugar /3 oup cooked steel cut
412 cup blueber 142 cup cubed canizloupe ded) oats

e
174 cup chilled cooked steel
ut vats

2 cup grapes Greek yogu &
1 Baxawa Coconst Mxfin*

A tWO Wee k l I ea I p I a I l fo r . > 3 - Atkins Lemon Vauilla Protein | Atkins Greamy Vanilla Shake | Atkins Cranberry Almond Bar | Alkins Lemon Vanilla Protein | 1 serving Blueberry Clawd | Alkins Mocha Latte Shaks | Atkins Dark Ghocolate Royale
. . Waler Crisp Bar A2 cup plain, unswestansd Waler Crisp Bar Muifin* & Shake
o p \ 4 t 1 Banasa Coconut Mstfia®
1serving Lettuce-Wrapped 1 serving Chicken Salad 1 serving Tuna-Galery Salad*

Cheddar Veggie Barger with 1 serving Tamagen 1 icken, Red Dk i 172 1 senving Brocooll Florets 1 serving Wamn Asian
A Tomats ns" finp Sakad® ‘and Blueberry Pasta Sala* 2 tbsp Creamy Ifalian ‘with Lemon Butter Sauce” ef Salad*
1 thep mayonraise 1 eaf bulterhead ltuge 374 cupsliced cucumber 72 medium cucumber Dressing 4 oz roasted chicken
average o of dietary ~
ies rend 1 thep batted falian poi
dressing 1 whole wheat orila

.

I e r e r a 172 medium swest potatn,
Atins Mocha Latie Shake: Akins Lomon Bar baked and slced Atins Dark Chocalate Atkins Creamy Vanilla Aikins Chocolats Banara Atkins Lomon Bar
1 0z checdar 174 cup sour eream Royale Shake Siake Shake 1 small apple

1 thap ohopped green 1 smallapple 1B cupgrapes
onions

1 serving Sansage and

1 serving Tamari-Lemoa Pork
Lol with 8

o
1 serving Spieed Bok 1 senving Egg 1 1 il
Choy and Tolu* 2 ups shreddod Romaine Shiinp* Fresh Coacamolo®  Sausage and Towao Pasta* n with Suap Peas*

7 cherry tomatoy

172 cup coked brownrice ¢ et o 112 cup brown rie 442 cup cooked brown rios &
1 thep butter 2 pepperoncini 1 serving Exsy Pepper and 1 serving Asian Vegetable
2 oap botted Hafan Zacelini Santé* Hoodles®
j aressing
J e Total Nt b 99
v

*Go to Atkins.com/recipes for recipes!




MODERATE CARBOHYDRATE RESTRICTION SHOWS EFFICACY

While few studies have directly compared the
T Systematic review and meta-analysis effectiveness of moderate carbohydrate restriction with
g‘i:s':zt;sh of dietary carbohydrate restriction more extreme forms, Hyde et al. and Harvey et al. show
& Care in patients with type 2 diabetes beneficial effects on metabolic syndrome and weight-

loss, respectively — though not as significant as observed
at higher levels of restriction, adherence to the
intervention is better at this level.

Ole Snorgaard,’ Grith M Poulsen,? Henning K Andersen,® Arne Astrup?

Conclusions from Snorgaard et al. 2017:

Total

Both the carbohydrate-restricted and low-fat diets were able to
produce clinically meaningful HbA1lc reductions of 20.5%,

Upon subgroup analysis

Carbohydrate (<26% of energy) produces the greatest reductions

Carbohydrate of 26-45% of total energy provides no additional
benefits over low-fat diets — keep in mind these were still
improvements from baseline

= VLCKD (20g CHO) = LCKD (40g CHO) LCD (130g CHO)

A :

m ﬂm. reer). ZULT7).€0Z75
Hyde PN, Sapper TN, Crabtree CD, et al. JCI Inishgt. 2019;(12):e128308



TAKE-HOME MESSAGES

Now more than ever we need to
address the health consequences of
poor nutrition

The US Dietary Guidelines are not
intended to help a population who
are suffering from prediabetes,
diabetes and obesity

A well constructed low carbohydrate
diet has been repeatedly
demonstrated to be an effective tool
for improving glycemic control,
decreasing inflammation and
facilitating weight loss

“An alternative ‘low-carbohydrate’ (Low-Carb)
approach, although originally dismissed and even
vilified, was comparatively tested in a series of studies
over the past decade, and has been found in general
to be as effective, if not more, as the Low-Fat
approach for weight loss and for several related

metabolic health measures.” (Gardner 2012)
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