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Abstract

Visceral adipose tissue (VAT) is associated with chronic metabolic and inflammatory
disorders. Normal weight, overweight, and obese people can all be overfat with visceral
adipose tissue (VAT). In this case series, we describe the total body composition of
three male patients with excess VAT after undergoing prolonged medically supervised
water-only fasting followed by an exclusively whole-plant-food diet free of added salt,
oil, and sugar. All patients lost a substantially higher percentage of VAT mass than total
fat mass. These clinical observations warrant further observation into the efficacy of
fasting and diet to reduce VAT.
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Introduction

The majority of adult humans are overweight or obese and many at normal weight
are overfat with excess visceral adipose tissue (VAT) surrounding the heart and ab-
dominal organs.l’2 Visceral adipose tissue is composed of metabolically active white
adipocytes that, when dysregulated, have a strong association with metabolic and in-
flammatory disorders such as cardiovascular disease, stroke, diabetes mellitus type 2,
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cancer, dyslipidemia, dementia, and osteoarthritis.>* All weight loss methods appear
to cause some amount of VAT loss, but very low-calorie ketogenic diets cause rapid
weight loss that may preferentially target VAT better than other methods.”® Pro-
longed water-only fasting is a zero-calorie ketogenic diet that may result in higher
rates of lipolysis with less lean mass loss than caloric restriction.” Medically supervised
water-only fasting has been proven safe and tolerable.® Here, we present three clinical
cases of male patients who had a rapid loss of VAT during a water-only fast that con-
tinued throughout refeed on an exclusively whole-plant-food diet free of added salt,
oil, and sugar.

Case Presentations

The patients described in this series voluntarily elected to undergo a medically super-
vised water-only fast and provided written consent to publish their case. The patients
were medically approved for water-only fasting based on sufhicient nutrient and elec-
trolyte reserves and no contraindications as previously described.® The pre-fast diet in-
cluded ad libitum raw fruits and vegetables and steamed and baked vegetables for at
least two days. During the water-only fast, patients consumed a minimum of 40 oz of
distilled water per day. Acaloric vegetable broth without added salt was available as
needed. Vitals were monitored twice daily by medical staff, and patients met with their
attending clinician and had relevant serology to monitor electrolytes and kidney func-
tion a minimum of once weekly. Fasting was terminated with a refeed diet that grad-
ually introduced plant foods of increasing complexity until patients were eating an
exclusively whole-plant-food diet free of added salt, oil, and sugar. Although the pa-
tients initiated fasting for various health-related reasons, they also elected to have their
body composition measured using dual-energy X-ray absorptiometry (DXA), which
is an accurate, cost-effective, low-radiation tool’ that measures bone density as well as
fat and lean tissue mass distribution.'”"" This technology is publicly available and is
comparable to other methods of assessing body composition. ” The scans were per-
formed at the start of fast, end of fast, and end of refeed using GE Lunar Prodigy or
Hologic Horizon DXA machines as indicated.

Case 1

A 27-year-old male underwent a 15-day medically supervised water-only fast followed
by a six-day refeed with the intention of improving mild symptoms related to systemic
lupus erythematosus. The patient was not taking any medications and did not report
any additional medical history. He reported decreased energy on fasting days 11 and
12 and mild lightheadedness on fasting day 5. He had a GE Lunar Prodigy DXA scan
at the start of his fast (Figure 1A). As presented in Table 1, the scan indicated a total
weight of 81.04 kg including 56.69 kg of lean mass and 21.09 kg of total fat mass with
an android/gynoid (A/G) ratio of 1.09 and 0.40 kg of VAT mass. His body mass index
(BMI) was 24 kg/ m?. A second scan performed on his final day of fasting (Figure 1B)
indicated a total mass reduction of 9.07 kg (11%) with a corresponding reduction in
total lean mass of 6.57 kg (12%), fat mass of 2.49 kg (12%), and VAT mass of 0.11
kg (28%). His A/G ratio decreased to 0.95. A third DXA scan performed at that end
of his refeed (Figure 1C) indicated a slight increase in total mass to 73.15 kg corre-
sponding to an increase in lean mass of 2.22 kg. During this period, the patient lost
an additional 1.0 kg total fat mass of which 0.10 kg was VAT mass. The A/G ratio de-
creased further to 0.93. Overall, he lost 16% of total fat and 54% of total VAT mass.
There was a net 8% reduction of lean mass from the start-of-fast DXA scan. His bone
mineral content (BMC) did not change (Table 1).
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Table 1. Changes in Body Composition

oM | Mass | arass | Jotel | AT (“Eat | at | MS
(kg) | (kg) (kg) | (kg) | (kg)

SOF (Day 0) 24 81.04 | 56.69 | 21.09 | 0.404 | 1.45( 3.49( 1.09

Case 1 | EOF (Day 15) 21 7197 | 50.11| 1859 0.290| 1.13| 3.13| 0.95
EOR (Day 21) | 22 73.15| 52.33| 17.60| 0.186| 1.04| 2.86| 0.93

SOF (Day 0) 23 71.34 | 50.16 | 1823 0.639| 1.72| 3.22| 1.13

Case 2 | EOF (Day 14) 21 63.99 | 44.85| 16.23| 0499 1.40| 2.86| 1.12
EOR (Day 29) | 21 66.85| 48.39| 1551|0376 1.22| 2.86| 0.95

SOF (Day 0) 25 85.42 | 63.51| 19.03 | 0.482| 1.57| 3.68 | 0.96

Case 3 | EOF (Day 20) 22 75.05| 56.39 | 15.74) 0.406| 1.09| 3.17| 0.86
EOR (Day 31) | 22 76.78 | 59.09 | 14.84] 0.368 | 0.94| 2.96| 0.72

Notes: A/G, android/gynoid; BMI, Body Mass Index; EOF, end-of-fast visit; EOR, end-of-refeed visit; kg, kilo-
gram; m, meter; SOF, start-of-fast; VAT, visceral adipose tissue.

Notes: Shown at start of fast (SOF; A, D, G), end of fast (EOF; B, E, H), and end of refeed (EOR; C, F, I). DXA
scans for Cases 1 and 2 were performed on a GE Lunar Prodigy, where the colors white, green, and red represent
bone tissue compartment, lean tissue, and fat tissue, respectively. DXA scans for Case 3 were performed on a
Hologic Horizon, where the colors blue, red, and yellow represent bone tissue compartment, lean tissue, and fat

Figure 1. Patient DXA Body Composition Scans

tissue, respectively.

Case 1

Case 2

Case 3
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Case 2

A 38-year-old male patient underwent a 14-day medically supervised water-only fast
followed by a 15-day refeed with the intention of maintaining overall health. The pa-
tient was not taking any medications and reported a history of obesity that resolved a
year prior to intake with dietary changes. While fasting, he reported occasional light-
headedness upon standing, which resolved completely upon refeeding. He had a GE
Lunar Prodigy DXA scan at the start of his fast (Figure 1D). As presented in Table 1,
the scan indicated a total weight of 71.34 kg including 50.15 kg of lean mass and
18.23 kg of total fat mass with an A/G ratio of 1.13 and 0.64 kg of VAT mass. His
BMI was 23 kg/m”. A second DXA scan performed on his final day of fasting (Figure
1E) indicated a total mass reduction of 7.35 kg (10%) with a corresponding reduction
in lean mass of 5.31 kg (11%), fat mass of 2.0 kg (11%), and VAT mass of 0.14 kg
(22%). His A/G ratio decreased to 1.12. A third DXA scan performed at the end of
his refeed (Figure 1F) indicated a slight increase in total mass to 66.85 kg corresponding
to an increase in lean mass of 3.54 kg. During this period, the patient lost an additional
0.73 kg total fat mass of which 0.12 kg was VAT mass. The A/G ratio decreased further
to 0.95. Overall, he lost 15% of total fat and 41% of total VAT mass. There was a net
3% reduction of lean mass from the start-of-fast DXA scan. His BMC change was
minimum, from 2.99 to 2.95 kg.

Case 3

A 40-year-old male patient underwent a voluntary 20-day medically supervised water-
only fast followed by an 11-day refeeding period with the intention of improving meta-
bolic health. The patient was not on any medications and did not have any underlying
medical conditions. He did not report any adverse events for the duration of the treat-
ment and consumed acaloric vegetable broth for reasons unrelated to the treatment
on fasting days 17-20. He had a Hologic Horizon DXA scan at the start of his fast
(Figure 1G). As presented in Table 1, the scan indicated a total weight of 85.42 kg in-
cluding 63.51 kg of lean mass and 19.03 kg of total fat mass with an A/G ratio of 0.96
and 0.482 kg of VAT mass. His BMI was 25 kg/ m”. A second DXA scan performed
on the final day of his fast (Figure 1H) indicated a total mass reduction of 10.37 kg
(12%) with a corresponding reduction in lean mass of 7.12 kg (11%), fat mass of 3.29
(18%), and VAT mass of 0.08 kg (16%). His A/G ratio decreased to 0.86. A third
DXA scan performed at the end of his refeed (Figure 1I) indicated a slight increase in
total mass to 76.78 kg corresponding to an increase in lean mass of 2.7 kg. During
this period, the patient lost an additional 0.9 kg total fat mass of which 0.04 kg was
VAT mass. The A/G ratio decreased further to 0.72. Overall, he lost 22% of total fat
and 24% of total VAT mass. There was a net 7% reduction of lean mass from the start-

of-fast DXA scan. His BMC change was minimum, from 2.88 to 2.84 kg.

Discussion
We have reported three cases describing changes in total body composition after pro-
longed water-only fasting followed by an exclusively whole-plant-food diet. Even
though none of the patients were significantly overweight, they all had excess VAT and
lost approximately 20% of their VAT mass during the initial water-only fasting period.
VAT loss continued throughout refeeding on an exclusively whole-plant-food diet de-
spite increases in total weight. At the end of refeeding, their ratios of android to gynoid
fat mass also decreased to below 1.0.

VAT was lost at a higher percentage than other adipose tissue in these patients.
This may be because VAT is reportedly more metabolically active, prone to mobiliza-
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tion, and has higher rates of lipolysis than subcutaneous adipose tissue (SAT)."” Ad-
ditionally, fasting may drive preferential VAT loss through a combination of metabolic,
genetic, and sympathetic nervous system changes.”'*'* Recent work suggests that pro-
longed water-only fasting activates non-canonical lipolysis pathways in subcutaneous
adipocytes15 but to our knowledge visceral adipocytes have not been analyzed. There
are many open questions with regard to the molecular mechanisms behind SAT and
VAT lipolysis during prolonged water-only fasting, if and how it differs from lipolysis
during caloric restriction, and how exclusively whole-plant-food diets affect VAT loss
in comparison to other diets.

Despite varying fast lengths, the patients all lost approximately 11% of their total
lean mass at the end of fasting. This may be a random observation but it may also reflect
that prolonged fasting in humans results in an initial period of gluconeogenesis, after
which protein sparing occurs because of a switch from glucose to lipid metabolism."®
This causes a progressive increase in ketone bodies that have both an anti-catabolic and
anabolic effect on proteins, thus minimizing protein catabolism.'” The lean mass was
partially regained during the short refeeding period suggesting the loss was likely due
to glycogen depletion and/or increased sodium diuresis rather than muscle loss. Ad-
ditionally, the patient in Case 2 was refed for twice the amount of time as the other pa-
tients and gained back a larger percentage of lean mass suggesting that lean mass will
continue to increase as feeding progresses. Unfortunately, DXA scanning technology is
unable to differentiate whether the measured lean mass is muscle or fluid.

To our knowledge, this is the first report assessing total body composition after a
prolonged water-only fast followed by an exclusively whole-plant-food diet. The rapid
and continued VAT loss observed warrants additional study and we are further assessing
this observation in a formal preliminary study including lean and overweight males
and females.
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