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“The doctor of the future will give no medicine, but will interest his patients in the care of the
human frame, in diet, and in the cause and prevention of disease.”

Thomas Edison
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Objectives

1) How did we get here?
2) Current thoughts / models for root causes of obesity
3) Implementing dietary strategies for success

4) Case discussion(s)

i UVAHealth

SCHOOL OF MEDICINE




Standard American Diet (SAD)

High in sugars (carbohydrates)

Very low in fiber, often low in protein
Hyper-palatable
i, C
Low in Cost E . '\
C ,

. OH H
Very, very convenient

Fructose
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Type 2 Diabetes Prevalence: 1958-2014
Where Diabetes Burdens

Are Rising

Estimated share of people 20-79 y/o with diabetes
by region in 2019 and 2045 (in percent)

2019 @ 2045

. Percentage with Diabetes

. Number with Diabetes

1977

FDA Publishes "Dietary Guidelines
for Americans”

. . 22
8.9% 10.3%
13.3% 15.0% Europe 2 2.9 .
North America .

Percentage with Diabetes
Number with Diabetes (Millions)

and Caribbean 9.6% 11.8%

Year B Ty Az Western Pacific

C CDC's Division of Diabetes Translation. United Stateq - Y l” 24 MIddIE Eﬂ"it
available at http:/www.cdc.gov/diabetes/data : . and North Africa .

205
88% 11.3%

5.4% 11.8% .
Latin America . South Asia
3.9% 4.4%

Africa . Total

9.3% 10.9% A1.6

Source: International Diabetes Federation
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Type 1 Diabetes (age 0-19 years) . Type 2 Diabetes (age 10-19 years)
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Data source: SEARCH for Diabetes in Youth study.
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AMD RELATED DISORDERS

Mary Aowss Liclert, loc. fc

Original Article

Prevalence of Optimal Metabolic Health in American
Adults: National Health and Nutrition Examination Survey
2009-2016

Joana Araudjo, PhD 1, Jianwen Cai, PhDZ, and June Stevens, PhD 13

Using the most recent guidelines, metabolic health was
defined as having optimal levels of:

# waist circumference (WC <102/88 cm for men/women)
* glucose (fasting glucose <100 mg/dL and hemoglobin Al
<5.7%)
' blood pressure (systolic <120 and diastolic <80 mm
'» triglycerides (<150 mg/dL) 3
‘& high-density lipoprotein cholesterol (240/50 mg/dL for
‘men/women)
aking any related medication
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Prevalence (%) of Optimal Metabolic Health in American adults

12.2

Males 101 \ Only 12.2% of adults have

optimal metabolic health

Females 143

Sex Overall

20-39 years
40-59 years

Age

260 years

Less than high school
High school or equivalent
At least some college

Education

Men-Hispanic white
Non-Hispanic black
Mexican American
Other

None
Only moderate
Vigorous & moderate

MNever
Former
Current

Underweight

Normal weight m

Overweight
Obese 0 6.3

FI(z. 1. Population prevalence of optimal metabolic health in American adults, overall and by demographics, physical activity and BMI—NHANES 2009-2016. Hatched

segment of bars showing prevalence in BMI categories indicates impact of excluding waist circumference as a criterion. Metabolic health defined as waist circumference

=<102cm in men and <88 cm in women; systolic blood pressure <120mmHg and diastolic blood pressure <80mmHg; glucose <10 mg/dL and hemoglobin Alc <5.7%; ' |‘ AH Ith
triglycerides <150 mg/dL; high-density lipoprotein cholesterol =40mg/dL in men and =50 mg/dL in women; and not taking any lowering medication for blood pressure, ea

glucose, or cholesterol. BMI, body mass index; NHANES, National Health and Nutrition Examination Survey. SCHOOL OF MEDICINE




Nationwide obesity rates have more than tripled since the 1960s.
Age-adjusted nationwide obesity and severe obesity rates according to National Health and Nutrition Examination Surveys

B Obesity ] Severe obesity

5.0%
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Obesity Prevalence (%)
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Smoking,
Heart Disease / Per Capita

Deaths,
Per Capita

3
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Saturated Fat Consumption,
US, Grams Per Day Per
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In a healthy adult male of 75 kg (165 Ib) with a blood volume of 5 L, a blood glucose level of
5.5 mmol/L (100 mg/dL) amounts to 5 g, equivalent to about a teaspoonful of sugar

USDA National Nutrient Database for Standard Reference, Release 22 (2009)
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To keep all of this in perspective, it's helpful to remember the
American Heart Association’s recommendations for sugar intake.

*Men should consume no more than 9 teaspoons (36 grams or 150
calories) of added sugar per day.

‘Women, the number is lower: 6 teaspoons (25 grams or 100 calories)
per day. Consider that one 12-ounce can of soda contains 8

teaspoons (32 grams) of added sugar! There goes your whole day’s
allotment in one slurp.

*Farxiga (dapagliflozin) removes about 75 grams of sugar from
blood daily (15 teaspoons)

it UVAHealth

SCHOOL OF MEDICINE




Beverages are the leading category source of added sugars (47% of

all added sugars):

*soft drinks — 25%

fruit drinks — 11%
sport/energy drinks — 3%
-coffee/tea - 7%

12 oz Drink (*1966) — 16 Ibs/year
20 oz drink (*1992) — 26 Ibs/year
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F'ruit juice vs. soft drinks

Juice enjoys the reputation of a health food, but critics say its

calorie and sugar content are on a par with soda and other
more vilified beverages.,

Calorie and sugar counts of selected beverages

(Per 8-counce serving: all juices are unsweatened)
Beverage Calories Grams of total sugar
Sprite FIERRERERIENE N Cc

~ Pepsi _ 100 = |EEN 28
ola classic 2, N -

soca-

S
=
s 3 Cool Blue s

Grap=
Pineappie
erry juice
A;:{'t-:ie -|Li={.':1‘.'
Crange .lui-{:él
Gra;)relr'tu! |an;é: Fii

LSO Department of Agraid

. comipany midemation
e ting by Kann

fAra Angeles Times

Pinterest
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. THE ICE SPICE

rff—l-—F‘ - -
¢ ' MUNCHKINS® DRINK
! gl

WHIPPED CF'

\ \ \\ S AN 8
N7 A 47 O -
nd, becauge 1t's Octiober,
you have the ¢hoice of a regular

i

..

; £) 2 MUNCHKINS®
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i e 2PUMPS S
COFFEE SYRUP L) 3PUMPS Sy
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CREAM () SETTING ]
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Big Mac - Extra Value
Meal

Nutrltmn Facts

sing Size 1 Big Mac, 1 I—4rr:||—- French
fries, 1 Large '_l_lh-'|1,._ i

Amount Per Seruning

Calonres 1 50 Calovies from Fa 520

S Daily Value *
Total Fat 559 85
Sahoraed Fa 12y S8
TransFa1 5g
Cholesteral S0
Sodium 1 330md
Total Carbohydrate 1300
Dactary Fioer 100

Protein 529
—

Witamin L 5% -

Calcium 30%: - Iron 3093

m

calore diet. Your Ozily = may be higher

or lower depending on wour o Ell--n-- nesds:
Calores=s: 2,000

=== than 669

: than Z0g

z than  200mg

- than 2.400mg 2, <400mg

Total Carb 3000g 3759
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Dietary Fiber 25 20g
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Microvascular Complications

*Hyperglycemia:
*Elevated blood sugar levels, a hallmark of diabetes, directly damage the small blood vessels
(microvasculature).

*Advanced Glycation End Products (AGEs):

*High glucose levels react with proteins and lipids, forming AGEs, which damage blood vessel walls and impair
their function.

Oxidative Stress:

*Hyperglycemia increases the production of reactive oxygen species (ROS), leading to oxidative stress, which
damages blood vessels and tissues.

sInflammation:
*Chronic hyperglycemia triggers inflammation in blood vessels, contributing to their damage and dysfunction
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Macrovascular Complications

*These include diabetic retinopathy (damage to the retina), nephropathy (kidney damage), heart/peripheral vasculature, and
neuropathy (nerve damage).

Macrovascular Disease:

*Hyperglycemia and Insulin Resistance:

*These factors contribute to the development of atherosclerosis, a condition where plaque builds up in the large arteries
(macrovasculature).

+AGEs and Oxidative Stress:

«Similar to microvascular disease, AGEs and oxidative stress play a role in damaging the large arteries and promoting
atherosclerosis.

Inflammation:

*Chronic inflammation in the arteries contributes to plaque formation and instability, increasing the risk of cardiovascular
events.

*Impaired Vasodilation:

*Damage to the endothelium (inner lining of blood vessels) impairs its ability to dilate, leading to increased blood pressure and
further cardiovascular damage.
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A 100 years ago, this Low

for
Diabetic Patients

Carb Diet was

Standard Treatment

for Diabetes
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“...insulin regulation of
plasma FFA turnover/

oxidation is maximally
manifest at low
physiological plasma 0%
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insulin concentrations....” o~
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fructose

KHK C = fructokinase C

(liver, kidney, intestine,

1slet, brain; inducible with

ischaemia) |
caloric
pathway

immediate energy
(ATP)

consumes ATP
4 i ~ rapidly

ATP

non-caloric energy depletion pathway

AMP deaminase

2
AMP =~ 3p ==3p
removes AMP
substrate

stored energy
(fat, glycogen)

blocks ATP

3 producition

NADPH
‘m""""“'" mitochondrial oxidative stress

uric acid

blocks AMP kinase

4 prevents
recovery

¢ lower ATP levels
inside cell

hunger, Tfood intake, weight gain
fat synthesis and accumulation
insulin resistance
elevated BP
dyslipidaemia
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Sugar Industry at Work
Views 447,850 C(itations 196 Altmetric 5996

Special Communication

November 2016

Sugar Industry and Coronary Heart Disease

Research
A Historical Analysis of Internal Industry Documents

Cristin E. Kearns, DDS, MBA'%; Laura A. Schmidt, PhD, MSW, MPH'%; Stanton A. Glantz, Php'20.7.8
# Author Affiliations

JAMA Intern Med. 2016;176(11):1680-1685. doi:10.1001/jamainternmed.2016.5394

“...analyses of sugar industry documents, our findings suggest the industry sponsored a research program in the
1960s and 1970s that successfully cast doubt about the hazards of sucrose while promoting fat as the dietary
culprit in CHD.”
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Markets WMl Chart of the Day
Figure 1: US calorie consumption growth has soared from

Jobs that require moderate physical actvity decined from 50% in 1960 to 20% in 2010
3100 calories/day in 1965 to 3900 calories/day in 2012
4,200

4,000
3,800
3,600

3,400 -

% Total Private US Jobs

3,200

3,000 1960 2010

Church T =l sl Fios Qe 2011

——— US Calories consumption / per day
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Uniting the Obesity Theories

High Fat . Other Risk Factors
ik 1, Genetics
T . Weight Gain 2. Epigenetics

me 3. Fetal Pragramming
Inzufficient ""’"“
Protein Intake Increased
FI!I-I!I-I!| Intake

Sugar Lipagenesis

HECS —e Fru:lm: m/ '\\
Black Fatsy

Obesity

7 Frult Julce /f
s —
\"' o ' MH ndria +::Mril'- A::umulaﬂuﬂ Dyslipidemia

High Carb

N ,/.,.,1\.."““ .

Glycemic Resistance Lipatpuin
Carbs Cancer l

I}l:ml:ntl:
Diabetes
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Entero-insular Axis

Carbohydrates 1- Endocrine Transmission
Amino Acids

F

%4 2. Neurotransmission

ki
o \S-Nutrients :

Pancreas
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Hormones involved in satiety and hunger

food intake

Second order
neurons (PVN) —

Orexigenic Anorexigenic

Arcuate Nucleus

Ghrelin PYY, CCK, GLP-1
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SGLT-2 Inhibitors

51 segment proximal tubule:
Glucose  Na® ~80% of renal glucose reabsorption

Aming acids
Protain
Witaming
Lactale
Urea

Uric acid

Proximal
Tubule

Glucose €— .lExLI._ITZ — Glucose j

' < »\_
SGLT-2

inhibitors
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SGLT-2 inhibitors

Improved glycemic control
Reduced insulin levels
Improved insulin sensitivity
Reduced body weight
Reduced BP

Reduced uric acid level

Reduced intra-glomerular pressure
Prevent glomerular and tubuloints. Injury
Reduce toxicity of glc (inflamm/stress)
Prevent renal hypoxia
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Genital mycotic
infections

Bone fracture

Limb amputation

EMPA-REG

N= 7020
Cohort: DM2, 8GFR 74.1,
UACR: ~60% = 30 mgig
Duration: 3.1 years

Empaglaflozin vs placebo
Event rate %

No difference

(1.3vs 1.5)

Rare
MNo Difference

{0.1ws=0.1)
Mo difference

Complicated (1.7 vs 1.B)
Uncomplicated (18.1 vs 18)

Higher in EMPA
(6.4 vs 1.8)

No difference

Mo difference

CANVAS

N= 10142

Caohort: DM2, oGFR 76.5,
UACR: 70% <30 mglg
Duration: 2.4 years

Canaglifiozin vs placebo

Mo difference

Rare
higher in CANA
(0.6vs 0.3)

Mo difference

(40 vs 37)

Higher in C. ANA
(69 vs 18)

Higher in CANA

(15.4vs 11.9)

higher in CANA
(6.3vs 3.4)

CREDENCE

N= 4401

Cohort: DM2, aGFR 56.2 +/- 18.2
Mean UACR: 837 mgig
Durabion: 2.6 years

Canagliflozin vs placaebo
Event rate par 1000 pt-yr

No difference

Rare
higher in CANA

(22vs02)

Mo difference

{48 vs 45)

No difference

(11.8vs 12.1)

No difference

(12.3v=11.2)

DECLARE-TIMI

N= 17160
Cohort: DM2, #GFR 854 +/- 16
UACRH: NA

No difference

Rare
higher in DAPA
(0.3vs. 0.1)

Mo difference

(1.5vs 1.6)

Higher in DAPA
Uncomplicated (0.9 vs 0.1)
& cases- Fournier gangrene

(1 in DAPA; 5 in placeba)

No difference

(5.3vs5.1)

No difference

(1.4wvs 1.3)

' DAPA-HF

M= 4744
Cohort: DM2 and non-DM, eGFR
66 +/- 19.6; UACR MA
Duration: 18.2 months

Dapaglifiozin vs placeba
Event rate %

No difference

Rare
3 cases in DAPA

(0.1vs )

Mo difference

No difference
(0 vs <0.1%)
1 case- Fournier gangrensa

(0 in DAPA; 1 in placeba)

No difference

(21vs2.1)

No difference

(0.5 vs 0.5)

' DAPA-CKD

N= 4304

Cohorl: DM2 & non-OM; eGFR
43140124, UACR 548 mgig
Durabion: 2 4 years

Dapaglifiozin vs placabo
Event rate %
More in placebo
(0.7 vs 1.3)

Rare

0 in DAPA; 2 in placebo

No difference

No difference
(0 vs <0.1%)
1 case-m Fournier gangrena

{0in DAPA; 1 in placebo)

Higher in DAPA

(4% vs 3.2%)

No difference

(1.6 vs 1.8)
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Euglycemic DKA

SGLT2 inhibitor

|

| insulin® (#-cell) glucosuria™
1 glucagon {a-cell) 1 Na* reabsorption

l

volume depletion
(L BPF, weight loss)

intercurrent illness/
t counterregulatory hormones metabolic stress
(catecholamines, corticosterone, glucagon) {Surgery, infection,

l | PO intake/Gl losses™)

*insulinopenia )—* 1 lipolysis

!

1 free fatly acid delivery to liver

!
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CENTRAL ILLUSTRATION: Postulated Effect of Empagliflozin on Heart

Failure

Healthy Myocardium

$4 FFA —— {ATP ttGlc —— HATP
tBCAA 1Glycolysis
4 Glc HHFFA

§BCAA
Empagliflozin
(Even in the absence of diabetes)

tInsulin
Glucagon

Glycosuria ——» }

Myocardium on Empagliflozin Rx

} Ketones —= $ ATP
} FFA }Efficiency
{ BCAA LV Remodeling

$1Glc LV Systolic Function
{#Glycolysis  }HF

—— Lipolysis ————» Ketogenesis

Santos-Gallego, C.G. et al. J Am Coll Cardiol. 2019;73(15):1931-44.
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GLP-1

WGastric emptying - o
AMAcid secretion i ‘-\“E
WGl motility WBlood pressure

A\Heart rate
A Myocardial contractility
\ GLP_ / ACardioprotection

— " aLp-1R AGONISTS \

" Pancreas
A Insulin secretion : = o
¥ Gliicagan sacration ANnsulin sensitivity
Insulin biosynthesis l
AB-cell survival
ARB-cell proliferation

fecy Adipose tissue
Liver 4 A Lyposis Muscle
& Hepatic glucose ANFFA synthesis A\Glycogen synthesis
production Glucose oxidation
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LEADER: Liralgutide Effect and Action in Diabetes Evaluation
of Cardiovascular Outcome Results

Primary outcome

CV death, non-fatal myocardial infarction, or non-fatal stroke
20

Placebo

in

Liraglutide

HR: 0.87
95% CI (0.78 - 0.97)
p<0.001 for non-infenorty
p=0.01 for superiority

£
-
=
S
(]
=
L]
e 10
-
=
b3
=
L]
®
o

=]

24 38
Time from randomization (months)
Patients at risk
Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424
Placebo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407

The primary ¢ompoiite oUlCome m the time-to-avent anshrie was the firtt o< curmencs of death from cardiovalculal cautes, non-Tatal
erpocardial infarction, of nonfatal stroke. The cumelative incidencss were estimated with the use of the Kaplan- Meler method, and the
Rarard rathos wilh the use of the Cox ploperticnal harsid regreision model, The dats snalyues are tluncated ot 54 months, because loss
than 10% of the pationts had an cbservation tme beyond 54 monthae., 01 confiserce imerval, CV. cardevasular, HR hazand rato

Presented at the American Diabetes Association T&™ Sclentific Sesslons, Sesslon 3-CT-5¥24. June 13 2018, MHew Orleans, LA, USA
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SELECT Trial

A Primary Cardiovascular Composite End Point B Death from Cardiovascular Causes
1009109 11a7ard ratio, 0.80 (95% Cl, 0.72-0.90) 1009 47 Hazard ratio, 0.85 (95% Cl, 0.71-1.01)
90 . P<0.001 for superiority 90 P=0.07
80 80

70 70

60 Semaglutide 60

50 50

40 40

30 30

20 20

10 10

0+
0

Placebo
Placebo

Semaglutide

Cumulative Incidence (%)
Cumulative Incidence (%)

Months since Randomization Months since Randomization

No. at Risk No. at Risk

Placebo 8801 8652 8487 8326 8164 7101 5660 4015 1672 Placebo 8801 8733 8634 8528 8430 7395 5938 4250 1793
Semaglutide 8803 8695 8561 8427 8254 7229 5777 4126 1734 Semaglutide 8803 8748 8673 8584 8465 7452 5988 4315 1832

C Heart Failure Composite End Point D Death from Any Cause
100

Hazard ratio, 0.82 (95% Cl, 0.71-0.96) 1009 79" Hazard ratio, 0.81 (95% CI, 0.71-0.93)
90 90

20 Placebo
70
60
50
40

80

70 Placebo

60 Semaglutide
50

40

30 30

20 20

10 10

Semaglutide

Cumulative Incidence (%)
Cumulative Incidence (%)

Months since Randomization Months since Randomization

No. at Risk No. at Risk
Placebo 8801 8711 8601 8485 8381 7341 5885 4198 1766 Placebo 8801 8733 8634 8528 8430 7395 5938 4250 1793

Semaglutide 8803 8740 8654 8557 8425 7409 5944 4277 1816 | Semaglutide 8803 8748 8673 8584 8465 7452 5988 4315 1832 ' |‘/AHeaIth
SCHOOL OF MEDICINE




How do we fix this obesity and hyperglycemia?

1) HAVE to identify and eliminate high-fructose containing products without fiber
2) HAVE to reduce glucose which can get converted to fructose when in excess
3) HAVE to maintain lower insulin levels — reduced meal frequency

Reduce or discontinue fructose and

Restrict timing of food consumption — (Time Restricted Eating
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Food Guide

Zow—eﬁrér Meﬂl %éﬂ ij

RECIPES, CHECK OUT: WWW DIETDOC

onion famlly
R ful I \.Bll‘-\ Eresr
OF PLATE)

nightshades

PA

PROTEIN

low sugar fruit
& sweeteners
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TIMELINE OF
FASTING

@HEALTHCOACHKAIT
-8 HOURS &y L Differential Effects of One Meal per Day in the
Evening on Metabolic Health and Physical
Performance in Lean Individuals

> Front Physiol. 2022 Jan 11:12:771944. doi: 10.3389/fphys.2021.771944. eCollection 2021.

_Jo HOURs LIRS

]

Emma C E Meessen 1, Havard Andresen 2, Thomas van Barneveld 1, Anne van Riel 1,

. . . . . . Egil | Johansen 2 Anders ) Kolnes 3, E Marleen Kemper 4 Steven W M Olde Damink @ 8

Frank G Schaap ® ©, Johannes A Romijn 7, Jgrgen Jensen ¢, Maarten R Soeters

48 HOURS Affiliations + expand
ORI PMID: 35087416 PMCID: PMC8787212 DOI: 10.3389/fphys.2021.771944

1_2. HOURS

e Lol -

e

Conclusion: A single meal per day in the evening lowers body weight and adapts metabolic flexibility
during exercise via increased fat oxidation whereas physical performance was not affected.
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Case 1: PtGR, 65 yo female with persistent AF, HTN, HFpEF, hyper-insulinemia
(fasting insulin 22.7) with normal A1c 5.5, mild coronary calcification (ASCVD -
subclinical), BMI 35.88 (Initial visit 2/8/24).

(Follow-up 4/8/24)

8 week follow-up on OMAD (+) Farxiga (+) Low-carb, whole food diet:

Result: 22 Ibs weight loss. Fasting Insulin Level: 8.1

BP 10/9/23: Large cuff: 142/80 BP 4/8/24 follow-up: 126/64 mmHg

Regular cuff: 158/88
Her automatic cuff: 157/94
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Case 2: RW - 54 y/o female with hypertension, NAFLD, and
class Il obesity.

Starting weight: 216 Ibs (98 kg), BMI: 37.1
Treated with OMAD (+) low-carb

Initial BP: 133/83 mmHg (on HCTZ 25 mg/day)
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Results:

Significant weight loss: 12 month follow-up — 167 lbs, (76.1 kg) — BMI 28.8
Dropped from class Il obesity to overweight clinical status
Repeating hepatic imaging to reassess steatosis

Consider discontinuation of all anti-hypertensives (BP trend — 108 /66 to 118/70 mmHg only on
HCTZ 12.5 mg/day)

Side effects: Had to purchase all new clothes
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Case 3 — SL, 44 yo male with pre-mortem obesity.

Severe HTN on (2) agents (BP’s 181/75 mmHg, 145/105 mmHg, and 190/98 mmHg)
Insulin resistance

OSA

BMI-90’s

Chronic anemia — Hgb 10, Hct 35.5

Chronic lymphedema with non-healing LE wounds

Chronic hypoxic respiratory failure (requiring home 02 and Eliquis for presumed PE)
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Results GLP-1 RA and 27 day fasting protocol:

Overall impact: 1) Net loss of > 120 lbs
2) Significant improvement in perceived mental health
3) Significant improvement in ambulatory ability and walking ability — METS level > 4 without symptoms
4) No evidence of cardiac damage (normal Trop’s) and normal BNP (no CHF) and he reached (likely) euvolemic status
5) Off all supplemental O2. Hypercapnic/hypoxemia has corrected
6) Correction in Hgb (without blood products or iron supplementation)
7) Correction of insulin resistance

8) All non-healing wounds on LE have healed
9) Significant change in measured biomorphic data
10) Reduction in LV mass on echo (2 weeks into protocol- final echo pending)

11) Firsts: (first shower in 3 years, regained ability to touch toes on (L) foot, regained ambulatory.
12) Was transitioned for success lap gastric sleeve with Dr. Thomas Shin

As anticipated with fast — Ketones rose and peaked in the 3’s and uric acid peaked around 16. We anticipate these to change with re-
feeding and may normalize (uric acid) by surgery.

Pre-albumin was not measure prior to fast but is mildly reduced. Albumin remains in target range and has improved / increased during
fast. (wish we got this prior to fast)

Hs-crp did go up, but is not as high as it has been in the past. This may be a reflection of chronic MSK issues related to back pain and
weight support and increased walking.

LFT’s were higher than in the past — but < 3x ULN. Statin was held prior to fast
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Born: 1930’s ->1990

At 27 yrs old — decided to fast

Goal to achieve weight 180 Ibs

Fasted 382 days (lost 22 Ibs / month)
Weight: 456->180 Ibs (lost 276 Ibs)

At time of death 1990 - 196 Ibs (16 Ibs)

CASE REPORTS

Features of a successful therapeutic fast of 382 days’ duration

W. K. STEWART
M.D., FR.C.P.EE., M.R.C.P. Lond.

Laura W. FLEMING
B.Sc.

University Department of Medicine, Dundee DD1 4HN, Scotland

Summary

A 27-year-old male patient fasted under supervision
for 382 days and has subsequently maintained his
normal weight. Blood glucose concentrations around
30 mg/100 ml were recorded consistently during the
last 8 months, although the patient was ambulant and
attending as an out-patient. Responses to glucose and
tolbutamide tolerance tests remained normal. The
hyperglycaemic response to glucagon was reduced and
latterly absent, but promptly returned to normal during
carbohydrate refeeding. After an initial decrease was
corrected, plasma potassium levels remained normal
without supplementation. A temporary period of
hypercalcaemia occurred towards the end of the fast.
Decreased plasma magnesium concentrations were a
consistent feature from the first month onwards. After
100 days of fasting there was a marked and persistent
increase in the excretion of wrinary cations and
inorganic phosphate, which until then had been minimal.
These increases may be due to dissolution of excessive
soft tissue and skeletal mass. Prolonged fasting in this
patient had no ill-effects.

Introduction

Current opinion on fasting therapy for the obese
is perhaps best summarized by the view that fasting
for relatively short periods is beneficial, whereas
longer term fasting (i.¢. longer than 40 days) has an
element of risk attached (Lawlor & Wells, 1971). It
is generally agreed that the long-term outlook for
the achievement and maintenance of ideal body
weight is poor {(MacCuish, Munro & Duncan, 1968;
Lawlor & Wells 1971) unless a weight close to the
ideal is achieved during the supervised phase (Munro
et al., 1970), a process which in the majority of cases
would involve a prolonged rather than a short-term
fast.

Several years ago a grossly obese young man
presented himself for treatment. Initially there was
no intention of making his fast a protracted one, but

Requests for reprints: Dr W. K. Stewart, Department of
Medicing, University, Dundee DD1 4HN, Scotland.

since he adapted so well and was eager to reach his
‘ideal” weight, his fast was continued into what is
presently the longest recorded fast (Guinness Book
of Records, 1971), This report describes some of the
features which emerged during the 382 days of his
fast.

Methods
Patient rreatment
Patient A.B. aged 27 vears, weighed on admission
456 1b (207 kg). During the 382 days of his fast,
vitamin supplements were given daily as ‘Multivite'
(BDH), vitamin C and yeast for the first 10 months
and as ‘Paladac’ (Parke Davis), for the last 3 months.
Mon-caloric fluids were allowed ad libitum. From
Day 93 to Day 162 only, he was given potassium
supplements (two effervescent polassium tablets
BPC supplying 13 mEq daily) and from Day 345 to
Day 355 only he was given sodium supplements (2-5 g
sodium chloride daily). No other drug treatment was
given. Initially, the patient was treated in hospital
but for the greater part of the time he was allowed
home, attending regularly as an out-patient for
check-up. Twenty-four hour urine collections were
made periodically throughout the fasi. His mean
urinary creati » excretion was 1541 mg/24 hr, with
5% variation, which indicates reasonable collec-
. Mo faecal collections were made, but evacua-
tion was in fact infrequent, there being 3748 days
between stools latterly. Venous blood specimens
were obtained approximately once a fortnight and
tests of carbohydrate metabolism (intravenous
glucose tolerance, tolbutamide and glucagon tests)
{Marks & Rose, 1965; Oakley, Pyke & Taylor, 1968)
were undertaken on nine occasions during the fast.
All three tests were carried out consecutively on the
same day, following a standard procedure whereby
the tolbutamide was given 14 hr after the glucose
infusion, when blood glucose concentrations had
returned to normal, and the glucagon was given
1} hr afiter the tolbutamide.
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