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Figure 1. Prevalence of malnutrition in various types of cancer.



ugs

Increased infection rate|

Increased risk of
postoperative
complications

Reduced
tolerance /response to
chemotherapy or
radiotherapy

=

Increased cost

Reduced performance
status

Social burden

|

Caro MMM et al Clinical Nutrition 200



VOLUME 31 - NUMBER 12 - APRIL 20 2013

JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

Cancer Cachexia in the Age of Obesity: Skeletal Muscle
Depletion Is a Powerful Prognostic Factor, Independent of
Body Mass Index

Lisa Martin, Laura Birdsell, Neil MacDonald, Tony Reiman, M. Thomas Clandinin, Linda J. McCargar,
Rachel Murphy, Sunita Ghosh, Michael B. Sawyer, and Vickie E. Baracos

Raferral 1o regional medical oncology center
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Conclusion
CT images reveal otherwise occult muscle depletion. Patients with cancer who are cachexic by the

conventional criterion (involuntary weight loss) and by two additional criteria (muscle depletion and
lovw muscle attenuation) share a noor nroanosis reaardless of overall bodv weiaht
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Diagnostic Criteria for the Classification of
Cancer-Associated Weight Loss

Lisa Martin, Pierre Senesse, Ioannis Gioulbasanis, Sami Antoun, Federico Bozzetti, Chris Deans,
Florian Strasser, Lene Thoresen, R. Thomas Jagoe, Martin Chasen, Kent Lundholm, Ingvar Bosaeus,
Kenneth H. Fearon, and Vickie E. Baracos

Cances sita
Table 2. Demographics and Clinical Characteristics of the Training and Cokoractal 13% 200 11
Validation Samples Breast 227 28 453 168
Gastropsophagesl a7 118 222 8.2
Validation Genitourinary 300 37 54 202
Training Sample Sample Hoad aoid pack 907 122 208 114
(n = 8,160) in = 2,693} Gher cancers 285 35 339 126
Demographic or Clinical No. of No. of ’c;m g :DZ ‘:': ,:; ;'g
% ) ” RS o ;
Characteristic Patients % Patients b8 Respiatory 2581 PR 254 p

Age, years 8,160 2,653 Unknown primary iF3 15 ) 0.0

Mean 853 613 Hematologic 143 18 = 2.0
Livar ard ntrshepatic bils ducts 1 1.7 49 1B
sp 18 12.7 e .

Weight, kg 7.848 2,683 I 279 24 77 30
Mean 63.6 659 I 565 63 127 49
sSD 169 14.6 ] 1,274 157 z21 85

Height, m 7.532 2.690 W 6,010 740 2373 836
Mean 1.69 167 ECOG parforrmance status

0 1,234 178 51 212
S0 0.1 0.09 1 2560 365 839 334

BMI, ka/m? 8,160 2,690 2 1651 221 %1 285
Mean 244 234 3 1,404 213 434 16.1
sD 51 46 4 176 25 18 0.7

Wieight loss, %° 8,138 2,653 WHO BMI categories, kg/m?

<185 ary 100 320 118
Mean —9.7 -7.0 185240 3974 487 1504 558
sD 84 6.7 250299 2315 285 B56 244

Sex =300 1,044 123 zZ10 78
Male 4,849 60.6 1,367 50.7 Weght charge
Famale 321 394 1,326 4972 W&gh! stable (£ 2.4%) 1,847 226 Bo8 300

Wiight lass i —2 4%} 6200 771 1,836 700
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Legend for Deciles of BMI Legend for Deciles of BMI

n Minimum _ Maximum __ Median Mean 50 Decile 0/ o Minimum Maximum Median Mean 50
816.0 11.0 18.4 171 16.8 1.3 1 G624 -56.6 =23.1 -26.9 -28.4 5.0
818.0 18.5 20.1 18.3 18.3 0.5 2 634 -23.1 -18.4 -20.4 -20.5 1.4
815.0 20.2 21.5 209 20.8 0.4 3 625 -18.3 =16.3 =16.7 =16.7 0.9
807.0 21.8 227 221 221 0.3 L) 633 -15.3 =13.2 =14.2 =14.2 0.6
834.0 22.8 23.8 23.2 23.3 0.3 5 628 =13.1 -11.1 =-12.1 =121 0.6
F92.0 23.9 Z56.1 24.4 24.5 0.4 -] 631 -11.1 8.2 -10.0 =10.1 0.5
827.0 25.2 26.5 287 267 0.4 7 629 .2 -1.5 -8.3 -8.3 0.5
816.0 26.6 28.2 273 271.3 0.6 8 618 -7.5 -B.7 -6.6 -6.6 0.5
821.0 28.3 30.9 29.4 29.4 0.8 9 629 -5.7 =41 -5.0 -5.0 0.5
B16.0 31.0 B0.2 333 34.7 4.1 10 638 4.1 -25 -3.2 -3.3 0.5
was* 1,848 2.4 2.4 0.0 0.2 0.9

Both % of weight loss and BMI independently predict survival (P < 0.017)

J Clin Oncol 33:90.99. © 2014 by Amarican Society of Clinical Oncoloc
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BMI-adjusted WL grading system is a useful tool in efforts to predict survival
because it is independent of cancer site, stage, and PS and strongly
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Special Diets
for Cancer
Patients

Are we locoking
for a Magic
Formula ?




Review

Counseling Patients on Cancer Diets: A Review of the
Literature and Recommendations for Clinical Practice

JUTTA HUEBNER!, SABINE MARIENFELD?, CLARE ABBENHARDT?, CORNELIA ULRICH?,
KARSTEN MUENSTEDT#, OLIVER MICKE’, RALPH MUECKE® and CHRISTIAN LOESER”

Table 1. Hits for “cancer diet™ in online scarches via Google,

Cancer diet Google Google Google Google  Total

Germany UK USA Canada number One majﬂr concern WIth any cancer
of hits diet is that patients may rely only on
Breul® cancer cure 4 0V O0)E 0 .. 4 these diets and delay or omit cancer
Budwig's diet 12 B 3 6 27
Low carb diet 17 1 1 4 23 treatments.
Macrobiotics 2 2 3 1 B
Gerson’s regime 4 3 4 4 17 ,
Q]kﬂ'mc diet : ; ! 3 ]§ This may entail relapse or progress
aw cost : 2 K . i

Fasting 2 0o 0 0 2 of disease and suffering irom
HFF&_}]‘IL!T-HEI‘II‘IL‘L’ diet _ | 0 0 0 1 cancer_related sym ptDmS.
Livingston-Wheeler Regimen 0 0 | 0 |
Kelley/Gonzalez Regimen 0 0 1 I 2
Vegan diet 0 0 l 0 1
Moermann diet | 1 | | 4

Considering the lack of evidence of benefits from cancer diets and potential
harm by malnutrition, oncologists should engage more in counseling

cancer patients on such diets.
ANTICOANCTER RECE ATRCET 7.4 2049 {71
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Diets




Dietary Patterns

Table 1. Classification of dietary patterns *.

Dietary Pattern

Definition

Beel Poultry/Fish Dairy/Eges

Non-vegetarian

Semi-vegetarian

Eat red meat, poultry, fish, milk,
and eggs more than once a week

Eat red meat. poultry, and fish less
than once per week and more than

once per month

Vegetarian
/
Eat fish, milk. and eggs but no red . S / \
Pesco- ' o SO N
meat nor poultry o’ {
Eat eggs. milk. or both but no red / 1"1
Lacto-ovo- B =P
meat. fish. nor poultry Ty
Eat no red meat, fish, poultry.
Vegan

dairy. and eggs

Lap Tai Le, Joan Sabaté. Nutrients 2014, 6, 2131-2147



The Other Faces of Vegetarianism

Macrobiotic Diet

Based largely on grains, legumes, and vegetables.
Fruits, nuts, and seeds are used to a lesser extent.

Some peolple eat limited amounts of fish.

Consisting mainly or exclusively of unccoked and unprocessed
fruits, vegetables, nuts, seeds, sprouted grains and beans. In rare
instances unpasteurized dairy products and even raw meat and fish.

Fruitarian Diet

Based on fruits, nuts, and seeds. Avocado and
tomatoes are commonly included. Other vegetables
grains, beans, and animal products are excluded.

1. Position of the American Dietetic Association: Vegetarian Diets. J
Am Diet Ac<coc 2000
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Mortality in vegetarians and nonvegetarians: detailed findings from
a collaborative analysis of 5 prospective studies’™

Timothy J Key, Gary E Fraser, Margaret Thorogood, Paul N Appleby, Valerie Beral, Gillian Reeves, Michael L Burr,
Jenny Chang-Claude, Rainer Frentzel-Beyme, Jan W Kuzma, Jim Mann, and Klim McPherson

Description of the studies selected for analysis

Blechom wear Thnmber End of Persopeyears  hlean kength

Snuly La-anina of recruiment? of subyesrs Eollow-pp A sk of fodlew-up
¥ ] ¥ ¥

Adventist Mortality (1) Califormin LG [ 1S3 0- 1560 Iedis Drecember, 1563 138304 EX-]
Health Food Shoppers (1) Vmited Eingdom 1974 [197F=1273) n37E Dicember, 1905 181156 184
Adwveniist Health (33 Calyfomma 1978 (19T 6=10805 2RUAR [hecember, 1958 LRSS 11.1
Heddelberg (4) Ceruammy LSTE [15TE-12E1) 1737 My, 1589 1737 L4
Orfard Vepetariam [ 5) Vmtad Einpdom 1981 [19E0-12E4) 11047 Dicembsr, 1905 150708 13,7

Drenth rate hieos and “#5% CIs and the nnmber of deaths for vegetanans compared with nomegetarians by stody. adjusted for age, sex. and smokmg status, amd tor all smdies combned

Cerebrovascular
disease

Ischienue
heart disease

Cancer
Lung

T Bicmacly Breast Prostate Cher causes All canses

Calorectal

Sty
Adwentist Mostalsry (1)
Daanihy rate ratio

0,64 (.30, 1.3a)

137 (073, 2.5a)

(LA 0060] 338 —(hes 10,28, 1.3

140 (0, 4040

00,74 ({63, 0L65)

(.65 (D48, DET)

0os (0,83, 1.10)

0,83 (0,76, 0.92)

Number of deaths 30 41 G 26 13 a8 182 737 1635
Health Food Shoppers (2)
Dieath rate ratio 123 (0062, 2247y 000 (088, 139) 113067, 192 L7001 2TE 0 LALG0GES, 2ea)h o 09T (0RL. 116y 099 (078 1.26) 130106 137 LI141.0%, 1.21)
Number of deatlis 34 0 5] T 32 521 a2 1013 2127
Adventist Healtly (37}
Dizath rate raho 158 (068, 3703 101 (ed, 1567 069 (037, 1L.2T)  5200.27,097) 0790044, 141y D62 (0550730 0930073, 1.1% 0B (0.79.0.97)  080{0.74, 0O.8T)
Number of deaths 26 104 ] & i Q21 37 1970 564
Heidslberg (4)
Dieath rate ratio 2660032, 207 035 (006 2.11) —! LO90LE, 6.67) A7 (014, 19.6) 043 (022, 095} La9 {069 405 TAS0I2 2307 LIT{0.ES, 1.63)
Wumber of denths ] 5 2 5 3 29 il 102 185
Orfiord Vegetarian {5)
Dhanth rate ratio D46 (011, 185 D84 (49, L3O} 0066 (D31, 1.37) L1057, 2.02) 042 (016, 109, DO0(0GER, 1200 L17T (076, LED 112091 1L.36)  LO0{nET, 1.15)
Wumber of deaths o £t i3 36 21 195 a7 400 B9
}{!4 For heterogeneity betoesn 483 2.56 2.52 1089 (P - QD5 4.71 1598 (P<= 001} B73 LE35S (P 0001) 3609 (5 < 00001 )
shiidies
All stuches
Dieaih 1ate satio” 1.02 (0ed, 1.62) 060 (077, 1.27)  OB4 (059, 1L1&) 095 (055, 1.63) 091 (0060, 1.39) 076 (0062 094) 093 (0.5, 1107 106 090, 1.24) 095 (082, 1.11)
MNumber of deatls 107 278 203 210 137 2264 Q09 4112 §330

For all the other causes of death examined (cancers / cerebrovascular
diseases) NO overall association with vegetarianism was expected and
NONE was observed.

Hmen T F e AT i 1T sl &1 £
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Vegetarian Dietary Patterns and Mortality in Adventist Health
Study 2 JAMA Intern Med. 2013

Dr. Michael J. Orlich, MD, Dr. Pramil N Singh, DrPH, Dr. Joan Sabaté, MD, DrPH, Dr. Karen
Jaceldo-Siegl, DrPH, Ms. Jing Fan, MS, Dr. Synnove Knutsen, MD, PhD, Dr. W. Lawrence

Beeson, DrPH, and Dr. Gary E. Fraser, MBchB, PhD

Dreaths, Harard Ratio (95% Ch)
Characteristiv All-Cause Ischemic Heart Discase  Cardisvasoular Disease Canger Other
AL = T3 308), Mo, of deathe? 2350 LE L i Rt¥?
Wepetarian
¥eopen (L85 (0.73-1.00) TS L0 1.35) AT -1 16) Q920681245 0.7 10L50- 1099)
Lacn-ovan L9 (LRI, 00 OEI{OHZ-140m LA R 1,0 CLEMEOLTS- 1L 0.8 (L7107 )
Py I AN R NAS {04097 0.8 06a2-1.03) OAaEnTI- 1,221 0,70 (0,540 )
Semni 0.92 ({1.75-1.13) D92 0ET-1.51) QRS (631, 16) WA 0BA-135 ) 0.9000.72-1.36)
Monvepelanian 1 [Reference| | [Reference] | [Reference] I [Reference] | {Feference)
Blun (n = 25 1050, Ma, of deths” 1051 Ll Ll 73 L
Wigetarian
¥Wegan 0,72 (36052} 044 {021 -04d) 058 [0.5H-0.89) QR (04R-1.365 081 (L55-1.22}
Lacsn-ovn U0 (1L, 741,00 } DT {0 EE-1,12) CLTT LS ) TANELTA-1,37) LB a1, 5]
Pesiy 0.73 {15705 DTT {04513 60 (12401 WO T3-1.6T 060 (030909
Semmi 0,93 {.68-1.15) 0TI {023 60 .75 10.43-1.32) LIS{065-2.031 103 (62171}
Monvepetanian I [Keference| | [Reference] | [Reference] 1 [Reference] | [Refierence]
Wamen (n = 4% H¥) Mo af deaths ™ 1324 ) e 435 499
Wegetarian
Wegen .97 (L TR-1. 20 | 390ET-2.24) 118 (LR .idN) LORCRTAR e B I R (e [ e
Lada-sng 0,94 101, R3-1.07) NES {05122 089 MEI-1.22) QRS (0AT-1.08 0,93 (0,75-1,17)
Pomcny (LES (0.72-1.07) 05T 40 T6-0.08) 80 0LA6=-1.23) OEG0AT=1.217 DR HL5E=].15)
Semi 092 (0.70-1.22) 1O o0 1 98 093 [0u6d-1.34) OES (0561300 0.97 i{Lid-1.47)
Monyegelanan I [Reference| | [Reference] 1 [Refenence] 1 [Refenznee] | [Reference]

No significant associations with reduced cancer mortality were detected




Effects of malnutrition

* Psychology:
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[
A Systematic Review and Meta-Analysis of

Changes in Body Weight in Clinical Trials of
Vegetarian Diets ®

Neal D. Barnard, MD; Susan M. Levin, MS, RD, C5SD; Yoko Yokoyama, PhD, MPH

Consistent evidence from clinical trials shows that the prescription of plant-
based diets is consistently associated with weight loss in/study groups,

despite the absence of specific guidance on energy intake or exercise.

The prescription of vegetarian diets reduces mean body weight, suggesting
that they may be helpful for prevention and management of weight-related

conditions

J Acad Nutr Diet. 2015:115:954-96¢



Study name Subgroup within study _ Statistics for each study _Mean and 95% CI
Lower Upper
Mean limit limit p-value
Ferdowsian 2010%° Vegan -5.1 6.3 -39 < 0.0001 —ﬂ_
Barnard 2009 * Vegan 3.7 55 -18 <0.0001
Turner-MeGrievy 2007 2 Vegan 36 6.0 12 0.003 —_—
Dansinger 2005 Vegelarian 233 5.6 -1.0 0.004 B = ee—
Mishra 20136’ Vegan 30 a8 22 <0.0001 ®
Kjeldsen-Kragh 1991 Vegetarian 2.9 4.2 1.6 <0.0001 ——
Mishra 2013a®’ Vegan 29 A6 23 <0.0001 E
Gardner 2007 * Vegetarian 28 3.8 1.4 <0.0001 —]—
Menonen 198" Vegan 18 28 08 0.0002 -
Total -3.1 a7 25  <0.0001 <
-4.00 0.00
Study name Subgroup within study Statistics for each study Mean and 6% CI
Lower Upper
Mean limit limit p-value
Dansinger 20057 Vegelarian 8.6 0.7 25 0.002
Ferdowsian 2010 Vagan 5.4 6 472 <0000 -
Kjeldsen-Kragh 1991 Vegetarian -4 6 62 30 < 0.0001
Bamnard 20094 Vegan 4.3 53 2.3 < 0.60M
Mishra 20132 Vagan 4.3 55 -3.1 < 0.00M
Tumer-Mc Grievy 2007 ** Vagan -4.1 -T2 -1.0 0.01
Mishra 201367 Vagan 3.8 47 29 < 0.00M
Nenanen 195827 Vagan 27 -39 -1.5 < 0.00M —i—
Barnard 20007 Vegan 25 32 -1.8 < 0.0001 -
Total 4.0 48 31 <0.0001
-8.00 -4.00 0.00

Prescription of vegetarian diets (ovo-lacto-vegetarian diets or vegan diets) was
associated with a mean weight change of 3.4 kg (Cl 4.4-2.4; P<0.0017) in an
intention-to-treat analysis and 4.6 kg (Cl 5.4-3.8; P<0.0017) in a completer

analysis (omitting missing post-intervention values). | a--d Nutr Diet 2015:115-954-06C



DAA 2005
ESPEN 2006 (EN)

ADA 2006

European Oncological
Disease 2007

DAA 2008

ESPEN 2009 (PN)

COSA 2011 (HNC)

Protein Requirement

1.4 g/kg/day

- Minimum: 1 g/kgBW/day
- Target: 1.2-2 g/kgBW/day
* Nitrogen balance = (Protein Intake/6.25) — (UUN+4)

: Positive 4 — 6 g/day is desirable

: Negative — consideration to increase protein intake
« Grams of protein per kilogram of body weight
formulas (consider of renal and/or hepatic dysfunction)

* Protein needs for nutrition support: kilocalorie-to-
nitrogen ratio of 1251

In excess of 1.4g/kg/day

1.2 g/kg/day

- Minimum: 1 g/kgBW/day
- Target: 1.2-2 g/kgBW/day

at least 1.2g/kg/day



Nutritional adequacy of plant-based diets for weight management:
observations from the NHANES'~®

Bonnie Farmer Am J C{Iﬂ Nutr 2014

Adjusted mean intakes of selected nutrients for vegetarians and
nonvegetarians aged =19 y, NHANES 1999-2004

Vegetarians Nonvegetarians

Nutrient” (n = 851) (n=12,441)
Energy (kcal) 1877 £ 42 2241 £ 11#
Protein (g) 634 = 0.7 83.6 + 0.4%
Fiber (g) 203 = 0.6 15.4 = 0.2%
Vitamin A (pug RAE) T18 = 28 603 = 10*
Vitamin C (mg) 112 * 6.5 91 = 1.6%
Vitamin E (mg AT) 8.3 0.3 7.0 = 0.1%
Vitamin B-12 (ug) 38 £0.2 5.3 £ 0.1%
Magnesium (mg) 322 =5 20l /27

[ron (mg) 169 = 0.4 15.5 = 0.1%
Zine (mg) 10.1 = 0.2 12.1 = 0.1%

" All values are means + SEMs. Modified from reference 16. *P < 0.01
(ANOVA). AT, a-tocopherol; RAE, retinol activity equivalents.

zEnerg}f intake adjusted for sex and ethnicity; all other nutrients ad-
justed for energy, sex, and ethnicity.

Dietary data show that caloric intake of vegetarians is typically lower than
that of nonvegetarians, with a difference of as much as 424 kcalories/d



Diet and body mass index in 38 000 EPIC-Oxford meat-
eaters, fish-eaters, vegetarians and vegans

EA Spencer'*, PN Appleby', GK Davey' and TJ] Key'

'Cancer Research UK Epidemiology Unit, University of Oxford, Oxford, UK

Table 2 Mean BMI (kg/m®) by sex and diet group, adjusted for age, adjusted for age+lifestyle factors® and adjusted for age+lifestyle factors®+dietary factors®

Men Wamen

Foctars adjusted for Mean {95% C1) Mean (95% C1)
Age

Meat-eaters 24,41 (24,31, 24.50) 23.52 (23.46, 23.58)

Fish-eaters 23,30 (2312, 23.49) 2266 (22.57, 22.76)

Vegetarians 23.37 (23.26, 23.49) 2271 (22.64, 22.78)

Vegans 22,49 (22,23, 22.75) 21,98 (21,76, 22.19)
Range of mean values 1.92 1.54
Age+lifestyle factors®

Meat-eaters 24,39 (24.29,/ 24 48) 2349 (13 .43, 13.55)

Fish-eaters 23,35 (23,17, 23.54) 22,70 (22,61, 22.80)

Vegetarians 23,38 (23.26, 2349 22,73 (22.65, 22.B0)

Vegans 2253 (2227, 27 2200 (21,80, 22.23)
Range of mean values (% reduction) 1.86 (3%) 1.48 {4%)
Age+lifestyle foctors +diztary factors™

Meat-eaters 2400 (23.97, 24.20) 23.24 (2317, 23.31)

Fish-eaters 23,45 (23.27, 23.64) 2283 (2273, 22.92)

Vegetarians 23.67 (23.54, 23.80) 2296 (22 .88, 23.04)

VEgans 2313 (2283 2343 ZLa6 (2232 1279
Range of mean values (% reduction) 0,95 (500 0.68 (56%)

Lifestyle factors adjusted for: smoking, education level, physical activity, marital status, ethnicity and in women only, parity.
EDietary factors adjusted for: energy intake, % protein, % fat, % saturated fat, % polyunsaturated fat, % carbohydrate, fibre intake, % sugars and alcohol intake.

Age-adjusted mean BMI was significantly different between the four diet groups,
being highest in the meat-eaters (24.41 kg/m? in men, 23.52 kg/m? in women) and

lowest in the vegans (22.49 kg/m?in men, 21.98 kg/m? in women).
International Towrnial of Ohesitv (2003 27 728-713



Table 1 Charactenstics by sex and diet group

Men Wamen
Meat-eater Fish-eater Vegetarian Vegan Meat-eater Fish-eater Vegetarian Vegan
Variable Mm=4318) (m=1093) n— 2888) (m=570) (n=13508) fn=350%9a) n=29419) fn—=2983)
Median age at recruitment (y) 48 41 38 35 45 38 34 32
Mean body mass index (kg/m®) 24.49 23.29 23.728 22.34 23.69 22.60 22.51 21.75
Mean nutrient intake/day _ _
Energy (k]) 9344 9011 8872 8232 8039 7r82 7632 7034
Protein (% energy) 15.8 139 13.0 12.9 17.1 14.8 128 13.4
Fat (% energy) 32.4 314 31.2 28.5 316 30.8 30.4 279
: T TS e . AL T = oy |
Polyunsaturated fait® (% energy) 5.2 5.7 5.7 7.7 5.1 5.4 5.3 7.2
Monounsaturated fat” (% energy) 10.0 9.0 8.7 8.2 9.5 8.7 8.4 7.8
Carbohydrate (% energy) 46.7 49 .4 51.7 54.3 48.3 51.0 528 56.1
Total sugars (% energy) 231 233 23.7 23.3 24.5 252 25.8 250
Fibre (g} 18.7 22.2 22.7 28.1 19.0 27.4 21.8 268.5
Alcohal (g) 16.3 167 14.6 12.6 B.3 9.0 8.0 6.5

Differences in macronutrient intakes accounted for about half the
difference in mean BMI between vegans and meat-eaters.

High protein and low fibre intakes were the factors most strongly
associated with increasing BMI.

International fournal of Obesity (2003) 27, 728-73
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REVIEW

Fasting vs dietary restriction in cellular protection and cancer treatment:
from model organisms to patients

C Lee and VD Longo Oncogene (2011) 30, 3305-3316

Andrus Gerontology Center, Department of Biological Sciences and Norris Cancer Center, University of Southern California,
Los Angeles, CA, USA

Drug Resistance Updates 15(2012) 114-122
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Starvation, detoxification, and multidrug resistance in cancer therapy
Changhan Lee?!, Lizzia Raffaghello®?, Valter D. Longo®*
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Fasting Fasting
(Reduced IGF-l) (Reduggd IGF-l)
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MAINTENANCE = GROWTH MAINTENANCE
= = atainet Decreased resistance against
high dose chemotherapy e

Changes in the levels of glucose, IGF-l, IGFBP-1 and in other proteins
caused by fasting have the POTETIAL to improve the efficacy of
chemotherapy against tumors by protecting normal cells and tissues
and POSSIBLY by diminishing multidrug resistance in malignant cells.

Drug Resistance Updates 15 (2012) 114-122 Oncogene (2011) 30, 3305-3316



Fasting and cancer treatment in humans: A case series report

Fernando M. Safdie’®, Tanya Dorff >*°, David Quinn*?, Luigi Fontana®, Min Wei', Changhan
Lee!, Pinchas Cohen®, and Valter D. Lmngl:fl

Gender Age Primary Neoplasia  Stage at Diagnosis
Case 1 Female 51 Breast ImA
Case 2 Male 68 Esophagus IVB
Case 3 Male 74 Prostate il
Cased Female 61 Lung (NSCLC) v
Case 5 Female T4 Uterus v
Case 6 Female 44 Ovary 1A
Case 7 Male 66 Prostate IV/DI
Case 8 Female 51 Breasi S 1A
Case 9 Female 43 Breast A
Case 10 Female 78 Breast ITA

We describe 10 cases in which patients diagnosed with a variety of
malignancies had voluntarily fasted prior to (48-140 hours) and/or following
(5-56 hours) chemotherapy (different drugs).

None of patients, who received CT in combination with fasting, reported
significant side effects caused by the fasting itself other than hunger and

lightheadedness AGING, December 2009, Vol.1 No.12



Fasting and cancer treatment in humans: A case series report

Fernando M. Safdie’®, Tanya Dorff >*°, David Quinn*?, Luigi Fontana®, Min Wei', Changhan
Lee!, Pinchas Cohen®, and Valter D. Lmngl:fl

& B AdLib
= Fasiing

The six patients who underwent CT with
or without fasting reported a reduction in
fatigue, weakness, and gastrointestinal
side effects while fasting.

_ Fasting did not prevent the CT-induced
‘ﬁrj“{*jj“fﬁ{;f&vj fif reduction of tumor velume or tumor
S

markers.
v

&

Although these cases suggest that fasting in combination with CT is feasible,
safe, and has the potential to ameliorate side effects caused by CT, they are

not meant to establish practice guidelines for patients undergoing CT. Only
RCT will determine the effect of fasting on clinical outcomes.

AGING, December 2009, Vol.1 No.12



REVIEW
Dietary and pharmacological modification of the insulin/
IGF-1 system: exploiting the full repertoire against cancer

RJ Klement' and MK Fink?

restriction

Protein restriction

Cytoplasm | | SIRTL |

Fatty acid oxidation T I
Ketogenesis T
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Although preclinical data are promising, we point out that insulin regulation and the metabolic response to a certain diet often
differ between mice and humans. Thus, the need for collecting more human data has to be emphasized.

Oncogenesis (2016) 5, e193; doi:10.1038/oncsis.2016.2; published online 15 February 2016



Health effects of intermittent fasting: hormesis or harm?
A systematic review’

Benjamin D Horne,>”* Joseph B Muhlestein,>* and Jeffrey L Anderson®*

Conclusions: Clinical research studies of fasting with robust de-
signs and high levels of clinical evidence are sparse in the literature.
Whereas the few randomized controlled trials and observational
clinical outcomes studies support the existence of a health benefit
from fasting, substantial further research in humans i1s needed
before the use of fasting as a health intervention can be recom-

mended. Am J Clin Nutr 2015:102:464-70.



Ketogenic
Diet




Warburg Effect

Cancer cells are able to produce ATP by a high
rate of anaerobic respiration (glycolysis).

This process of producing energy mainly by
the non-oxidative breakdown of glucose

(Warburg Effect) requires a sufficient source of
glucose since glucose and not oxygen is used

to produce ATP. it cccurs even under sufficient
oxygen supply.

1. Ketone Bodies (KB) and fatty acids |nh|b|t glycelyms nd cancer
cells are unable to metabolize them (mitochondrial dys nctr‘___”_ ,

2. KB could be toxic for some cancer cells;

3. KB have the potential to promote the antioxidative defense
mechanisms in normal tissues (¥ ROS);

4. KB could promote apoptosis and reduce angiogensis.

1-Seyfried, 2003 4- Skinner R., et al. 2009
2-Mulrooney T.J et al,. 2011  5- Seyfried T.N. 2012
I-Maurer G.D. et al. 2011



1- Nebeling LC et al. Effects of a ketogenic diet on tumor metabolism and nutritional
status in pediatric oncology patients: two case reports. J. Am Coll Nutr, 1998.

2- Giulio Zuccoli et al. Metabolic management of glioblastoma multiforme using standarc
therapy together with a restricted ketogenic diet: Case Report. Nutr Metab, 2010

3- Fine EJ et all. Targeting insulin inhibition as a metabolic therapy in advanced cancer:
a pilot safety and feasibility dietary trial in 10 patients. Nutrition, 2012.

4- Champ CE et al. Targeting metabolism with a ketogenic diet during the treatment of
glioblastoma multiforme. J Neurooncol, 2014
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ClinicalTrials.gov e for stfien.

A service of the U.S. National Institutes of Health AGvanced Ssavch | Help | Siudes by Topic| Glossary
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16 studies found for:  "Hetogenic diet® and “cancer’
Modity this search | How lo Use Search Results

List By Topic OnMap  Search Cetais
+ Show Display Options L7 pownload & Subscribe to RSS

71 include only open sludies [T Exclude studies with Unknown status
Rank Status Study

1 Recruiting  Ketogenic Diet Phase 1 for Head & Neck Cancer
Condition: Head and Neck Neoplasms

Intervention: Dietary Supplement Ketogenic diet

2  Recruiting  Ketogenic Or LOGI Diet In 2 Breast Cancer Rehabilitation Intervention (KOLIBRI)
Condition: Quality of Life
Interventions: Other Standard diet (SO); Other Expenmental 1: Ketogenic diet (KD).; Other: Experimental
27 "Low ghycamic and insulinemic” diet (LOGI)



Clinical Trials: KD and Cancer

N° 16 lavori

9 ongoing, 3 completati, 2 sospesi (manca
documentazione), 2 sconosciuti (non SAtfar -
notizie da 2 anni) FigiT CANCER with A

Media di pazienti arruolati: tra 10 e 20 . 'i

P the: ity oot o resl conoer o Se metabolc v

Studi pilota o fase 1

Sedi di neoplasia: 6 glioblastoma , 2 polmone,
1 mammella, 1 pancreas, 3 non specificato, 1
su composizione corporea in corso di RT

Ellen Davis, MLS.

2 su patologie non oncologiche: 1 su Sturge
Weber Syndrome, 1 su Tourette Syndrome
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Opinion paper
Toward a cancer-specific diet

Federico Bozzetti *°, Beth Zupec-Kania "

Results: Despite the paucity of data it appears that modulation of tumour growth by the calorie re-
striction/nutritional support is unlikekly in humans for several reasons: the different tumour cells
growth rate and different tumour/host carcass ratio and duration of treatinent, between tumour-bearing
animals and patients.
Conclusion: There is a large consensus in literature that maintaining a normal body welight and pre-
serving the lean body mass through an adequate nutrition is beneficial in cancer patients. The nutritional
approach through a ketogenic diet which may be toxic for the cancer cells while is well utilized and
tolerated by the patient seems promising in a next future,

© 2015 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.



Take Home Messages

+ Weight loss and impaired nutritional status affect
morbidites, tollerance to antineoplastic therapies,
QoL and survival.

« There is NO association between vegetarianism
and cancer mortality.

« More animal products are excluded (vegan and

macrobiotic diet), more risks increse (weigth loss,
malnutrition, nutritional adequacy ).



Take Home Messages

« Caloric restriction in vulnerable individuals, like
cancer patients receiving active anti-cancer
therapies, may favour weight loss, malnutrition
and cachexia.

Although preclinical data are promising, further
research in humans is needed before the use of
fasting or ketogenic diet as a useful and safe

intervention could be recommended in cancer
patients.




Il compito degli uomini di cultura e
piu che mai oggi quello di
seminare dei dubbi, non gia di
raccogliere certezze.

Norberto Eobbio (1909-2004)

Grazie

valorianifilippo@gmail.com



