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Metabolic reprogramming: an established hallmark of cancer
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The crosstalk between oncogenic and metabolic pathways
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Different approaches to target metabolic reprogramming in human cancers

Dietary
interventions
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Different approaches to target metabolic reprogramming in human cancers

Dietary
interventions

Extracellular metabolic environment
(e.g. metabolite availability)
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Different nutritional interventions

* Nutrient deprivation

* Nutrient supplementation



Different nutritional interventions

* Nutrient deprivation

* Nutrient supplementation



Differential stress resistance to nutrient starvation of normal cells vs. cancer cells:
the currently accepted model
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Cyclic fasting improves the in vivo effects of cytotoxic chemotherapy in murine
TNBC models, and it simultaneously protects normal tissues

Ortothopic, syngeneic murine TNBC model
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Cyclic fasting improves the in vivo effects of cytotoxic chemotherapy in murine
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Fasting-mimicking diets (FMDs)

"Any diet that is specifically composed to induce the metabolic effects of fasting while allowing for a
potentially higher caloric intake, including solid foods. It usually refers to aplant-based, calorie-
restricted diet with a maximum of approximately 1000 Kcal per day that lasts 3 to 7 days"

International Consensus; Koppold D et al. Cell Metabolism 2024



FMD is as effective as water-only fasting as an anticancer treatment
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FMD is as effective as water-only fasting as an anticancer treatment
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What are the metabolic and mechanistic determinants of
fasting/FMD antitumor effects?



Tumor cell autonomous and immune system mediated mechanisms of FMD
antitumor effects

a. Impact on proliferation and oncegenic pathways b. Impact on DMNA damage response and oxidative stress
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While reducing TNBC CSCs, cyclic FMD makes more differentiated cancer
cells exquisitely sensitive to pharmacologic inhibition of the
PIBK/AKT/mTORC1 axis
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Cyclic FMD reduces intratumor TNBC cancer stem cells (CSCs) as a result or
lowered extracellular blood glucose concentration

Mammospheres in vivo Mammospheres in vitro
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Cyclic FMD is a non pharmacological inhibitor of the PISBK/AKT/mTORC1 axis,
which is crucially involved in acquired HR+/HER2- BC cell resistance to endocrine
therapies plus CDK4/6 inhibitors
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Endocrine therapy synergizes with cyclic fasting/FMD in mouse models of
HR+/HER2- BC
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Endocrine therapy synergizes with cyclic fasting/FMD in mouse models of
HR+/HER2- BC
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Fasting/FMD-induced reduction of blood insulin, leptin and IGF-1
concentration iIs responsible for its antitumor effects
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tumor volume (mms3)

FMD in combination with Fulvestrant plus Palbociclib results in long term
Inhibition of in vivo tumor growth and in prolongation of animal survival
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Safety, feasibility and metabolic effects of FMD in cancer patients: the INT
experience (NCT03340935 trial)

« ~600 Kcal on day 1; ~300 Kcal on days 2-5
« 5-day FMD to be repeated every 21-28 days

Up to a maximum of 8 consecutive FMD cycles ”



Distribution of cancer types in enrolled patients
(n=101)

Others: 21 patients Breast: 56 patients

Pancreas: 3 patients \
Prostate: 4 patients |
Lung: 7 patients .

Colorectal: 10 patients
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FMD-related adverse events

Adverse event G1 G2 G3 G4

N (%) N (%) N (%) N (%)
Clinical symptoms
Fatigue 33 (32.7) 54 (53.5) 4(4.0) 0
Headache 39 (38.6) 1(1.0) 0 0
Insomnia 14 (13.9) 2(2.0) 0 0
Somnolence 5(5.0) 1(1.0) 0 0
Constipation 9(8.9) 0 0 0
Muscle Cramps 14 (13.9) 4(4.0) 0 0
Dizziness 28 (27.7) 8(7.9) 1 (1.0) 0
Nausea 34 (33.7) 14 (13.9) 1(1.0) 0
Vomiting 18 (17.8) 3(3.0) 0 0
Syncope 0 0 1 (1.0) 0
Pre-syncope 5(5.0) 2(2.0) 0 0
Tachycardia 5(5.0) 2(2.0) 0 0
Epigastric pain 9(8.9) 4(4.0) 0 0
Hot flushes 6(5.9) 0 0 0
Chills 4(4.0) 0 0 0
Tremor 3(3.0) 1(1.0) 0 0
Weight loss 77 (76.2) 0 0 0
Blood tests alterations
Hypoglycemia 25 (24.8) 17 (16.8) 4(4.0) 1 (1.0)
AST increased 28 (27.7) 0 1(1.0) 0
ALT increased 27 (26.7) 2(2.0) 0 0
Uricemia increased 13 (12.9) 0 0 0
Total cholesterol increased 18 (17.8) 1(1.0) 0 0
Hypertriglyceridemia 13 (12.9) 2(2.0) 0 0
Creatinine increased 5(5.0) 0 0 0
Total FMD-related adverse events 100 (99.0) 70 (69.3) 12 (11.9) 1 (1.0)

Total rate of G3/4 FMD-related adverse events:

12.9%; 90% Cls: 7.8-19.7%

Abbreviations: N, number; G, Grade

Incidence of G3/G4 FMD-related
AEs: 12.9%, lower than the pre-
specified 20% threshold

Vernieri C et al. Cancer Discov 2022



FMD rephapes systemic metabolism in a way that reproduces the metabolic effects
of fasting/FMD in tumor-bearing mice
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Cyclic FMD stimulates tumor infiltration by CD8* T cells and reduces the

CD8/CD68 ration in patients with limited-stage breast cancer
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Cyclic FM

D stimulates tumor infiltration by CD8* T cells and reduces the

CD8/CD68 ration in patients with limited-stage breast cancer

CD8*T cells
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Cyclic FMD globally reshapes the intratumor immune contexture

Estimates of tumor-infiltrating immune cell subsets
by deconvolution analysis of RNA-sea data
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Cyclic FMD globally reshapes the intratumor immune contexture

Estimates of tumor-infiltrating immune cell subsets
by deconvolution analysis of RNA-sea data
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Two advanced TNBC patients among exceptional responders receiving cyclic FMD
plus standard platinum-based chemotherapy
Patient n.1: TNBC

B 8 B rvocycle:

| I O - 1 |
% { % : % : % } { Il % *||||||mm||||||||||||||mn|||||||||m||'||m|n O O I ! |
3 9 15 21 27 33 39 Exceptional response 457 3 9 15 21 27 33 39 73 105
Exceptional response
PR CR PR CR
Time from treatment initiation (weeks) CBDCA AUC2 + gemcitabine 800 mg/sqm
administered i.v. on days 1,8 every 21days D
Baseline Week 8 - Post C3D1 Week 35 - post C11D8 Week 122 -Post C40D8
CT scan CT scan CT scan CT scan

Baseline

Time from treatment initiation (weeks) *CBDCA AUC2 + gemcitabine 800 mg/sqm
CT scan

administered i.v. on days 1,8 every 21days

Week 8 - post C3
CT scan

Baseline
Bone scan

Week 20 - post C7 Week 30 - post C10

CT scan
Week 53 - Post C20D1
Bone scan

w19

Week 74 - Post C25D1 Week 109 - Post C36D8
Bone scan Bone scan
4 0
& 3
$

o)
D

Baseline
Breast MRI

L]
0
'
Do

Week 7 - post C3
Breast MRI

Week 52 - post C17
Breast MRI
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Combining cyclic FMD with first-line platinum chemotherapy is associated with
better OS when compared to platinum chemotherapy alone in aTNBC patients

101 patients enrolled in the NCT03340935

14 patients wirh advanced TNBC
treated with first line CBDCA-based

chemotherapy plus FMD

76 control patients with advanced TNBC treated
with first line CBDCA-based chemotherapy between
April 2007 and April 2021

90 patients included in the

present analysis

Overall Survival

1.00

=
by
G

OS probability
b
=y

0.25

0.00

FMD + no + yes

p=0041

Number at risk

0

76

14

20
Months

30

Overall Survival

B 1.00

0.75

OS probability
o
o
=

o
X}
&

0.00

FMD + no + yes

p=0052

0

Number at risk

10 20 20 4
Months
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Cyclic FMD reduces immunosuppressive cell subsets, while boosting systemic and
Intratumor iImmunity

Tumor Cells TIFN-V T HLA |— TCytotoxicity
Macrophages .
Granzyme

G

% E “GHR The EACR’s Top 10 Cancer Research Publications:

— 2 February 2022

N O CCR5/CX3CRY
Dendrltlc Ce”S z Ilga‘nds The EACR's Top 10 Cancer Research Publications is a regular summary of the EACR{EOU'TETZ'ASS:I?O"‘
E_CJ . V\\ SO LT e
=
Activated T Cells p | n Fasting-Mimicking Diet Is Safe and
Y coLo LZD Activated T Cells Reshapes Metabolism and Antitumor

} Lo . d . 5) DSCe Low IGE-1 Immunity in Patients with Cancer

<
t GcsF - P - @ \
! “  High IGF-1 H
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O WY caeri Tregs T A4 CX3CR1 |
m & Monocytes _ {ccL2 Exhausted V1onocytes Tregs '
Exhausted High glucose A T Cells I
T Cells e e e e e e e o Jd 34
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Glucose deprivation synergizes with the OXPHOS inhibitor metformin by
causing acute metabolic stress

A HCT116 B
Nutrient Glucose Serum AA. HCT116 Hela
ic depvati depriin derivation 90 - ®Vehicle g0 - ® Vehicle
QU | i CAw EMetformin o Metformin
% 80 A
i 50
2 E 70 -
& E 60 - 40 A
E £ 50 4
g a 30 A
2 : : : 3 407
HelLa 30 - 20 A
Nutrient Glucose Serum AA.
rich 20 - 10
o B 10 -
.‘—3 -
S) &- & T & T O & o
> {\60 i\o i>° ’§\O {\(}\ 0\}0 6'\\0 é\o
% P C AR & & 3 \4
00 N\ O N .Qo N N Q‘
= AR be’Q & )
E éo 2) <& V‘ e 9“’ '& v
L o 0& ) o Y 0& Ao
iq-; i N c,\o' )
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Glucose deprivation synergizes with the OXPHOS inhibitor metformin by

A HCT116

rich
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N 2
\ L't
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rich
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20
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FMD plus/minus metformin in early-stage TNBC: the phase Il trial
BREAKFAST (NCT004248998)

Fasting-mimicking diet

Arm A Doxorubicin + T
Cyclophosphamide e s
(4 cycles Q3W) (12 weekly cycles)
Patients with clinical
stage I-lll TNBC R1:1 Surgery
(cT1c-3 cNO0-3)

Fasting-mimicking diet

l l l l l l l l Primary endpoint:
e s 1.1 _

pCR rate
Clinical stage (I vs. Il vs. lll) Metformin 1700 mg die

Arm B Doxorubicin + e
Key inclusion criteria Cyclophosphamide

(12 week'y cyc|es) Secondary endPOintSZ
-BMI > 20kgln_12 . (4 cycles Q3W) Efficacy endpoints
-No recent unintended weight loss

-Absence of significant comorbidities Compliance endpoints

Safety endpoints
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KEYNOTE-522 Study Design (NcT03036488)

< Neoadjuvant Phase > < Adjuvant Phase ==
Neoadjuvant Treatment 1 Neoadjuvant Treatment 2 Adjuvant Treatment
(cycles 1-4; 12 weeks) (cycles 5-8; 12 weeks) (cycles 1-9; 27 weeks)

Key Eligibility Criteria l__]

* Age 218 years .
- Newly diagnosed TNBC of Pembrolizumab 200 mg Q3W
either T1c N1-2 or T2-4 NO-2

Pembrolizumab 200 mg Q3W

* ECOG PS 01

* Tissue sample for PD-L1
assessment?

S
U
[
G
E
R
Y

Placebo

Placebo
Stratification Factors:

* Nodal status (+ vs -)

* Tumor size (T1/T2 vs T3/T4) Neoadjuvant phase: starts from the first neoadjuvant treatment and ends
+ Carboplatin schedule (QW vs Q3W) after definitive surgery (post-treatment included)

Adjuvant phase: starts from the first adjuvant treatment and includes
radiation therapy as indicated (post-treatment included)

aMust consist of at least 2 separate tumor cores from the primary tumor. *Carboplatin dose was AUC 5 Q3W or AUC 1.5 QW. cPaclitaxel dose was 80 mg/m2 QW. 9Doxorubicin dose was 60 mg/m2 Q3W.
eEpirubicin dose was 90 mg/m2 Q3W. fCyclophosphamide dose was 600 mg/m2 Q3W.

BV
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Chemoimmunotherapy improves EFS and OS when compared to
chemotherapy alone in early-stage TNBC patients

Updated Event-Free Survival

1004 !
90
80
70 \76.4%

60- :
501 | HR®0.65 (95% C, 0.51-0.83)
404 :
30 !
20- i
I
1

172.2%

Pembro +
Chemo/Pembro

1

1

I

:

I

: Placebo +
| Chemo/Placebo
1

1

1

I

I

[}

T

Percentage of Patients

10+
0

Median follow-up: 75.1 months
T T T T T T T 1

T T LI
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84

Time, months
No. at risk

784 769 728 702 681 665 654 644 633 625 618 602 409 164 0
390 382 358 330 312 300 293 287 285 278 273 264 178 76 0

#Hazard ratio (Cl) analyzed based on a Cox regression model with treatment as a covariate stratified by the randomization stratification factors. Data cutoff date: March 22, 2024,

BAACELONA Mmmss

Peter Schmid

Pts w/
Event

20.3%

29.2%

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

Key Secondary Endpoint: Overall Survival

100+
90+
80+
70+
60+
50+
40+
30+
20+
10+

Percentage of Patients

0

5-yr rate (95% Cl) Pts w/
86.6% (84.0-88.8) Event
8

HR® 0.66 (95% Cl, 0.50-0.87) 1.7% (77.5-85.2) Pembro + 14.1%

P=0.00150°

1

1

|

1

1

1

' Chemo/Pembro
X Placebo + 21.8%
1 Chemol/Placebo
1

1

i

1

1

1

1

Median follow-up: 75.1 months

0

6 12 18 24 30 36 42 48 54 60 66 72 78 84
Time, months

No. at risk
784 777 760 742 720 712 698 693 683 677 670 656 448 176 0
390 389 385 366 354 345 336 328 321 318 313 300 199 82 0

aThe unstratified piecewise HR was 0.87 (95% CI, 0.57-1.32) before the 2-year follow-up and 0.51 (95% ClI, 0.35-0.75) afterwards. The weighted average HR with weights of number of events before
and after 2-year follow-up was 0.66. With 200 events (67.3% information fraction), the observed P-value crossed the prespecified nominal boundary of 0.00503 (1-sided) at this interim analysis.
Data cutoff date: March 22, 2024.

a I

Peter Schmid Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.
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Study flow chart

53 patients with TNBC diagnosis evaluated
from June 2020 to February 2022 23 patients excluded

30 patients included - Other (6)

- Previous anthracyclines (5)
- BMI<20 kg/m2 (2)

y

y

»| - Comorbidities (5)
- Luminal histology at centralized revision (3)

- Advanced disease (2)

13 patients received FMD only

17 patients received FMD + metformin

Vernieri C. SABCS 2023 40
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Patient compliance to FMD was excellent

] Patients (n=30)
22/30 (73%) patients completed 8 FMD 6.7%

cycles (max number allowed)

20
815
2
D
§_ FMD cycles (n=208)
S 3.4%
10 :
2
£
=]
-

5

0 _-__--

1 2 3 4 6 7 8
Number of completed FMD cycles

B full compliance

| major deviations

I minor deviations
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Overweight/obese patients undergo the highest BMI reduction during
chemotherapy plus FMD

8 7e—06

BMI (whole patient cohort)

1 .36-05 2.86—05 6.49—05 6.46—05 6.46—05 9.56—05 0.0001 4
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High baseline BMI Low baseline BMI
Median relative reduction: -11.3% Median relative reduction: -3.7%

30
25 S . t‘
. 'I S
T T T T
<Q P <Q P

TO: baseline
T2: before surgery (end of therapy)
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The FMD results in long-term reduction of visceral fat, while total fat tissue
and skeletal muscle loss is partially restored

TAT VAT
TO (before treatment initiation) T2 (before surgery) 0.11 , 300 0.0096
0.0053
600
0.0016 500- 0019
- E 4000 . ’ E
S ° © 100
a 200+
’ L
(S v u 0
<D <V <>
SAT SMI
500+ . 0.36 , 60 , 0.16 '
000043 0.046
400 L 50| o000
€ 300+ ‘“g : 2
o (&) |
200 &3
100 | ! .
0- e,
<O g <>
. TO B3 T2 M T3
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Chemotherapy plus FMD is associated with excellent antitumor activity
and efficacy regardless of metformin

PCR rate

=049
80 P

Overall ArmA ArmB

Historical pCR ratest:23
30-39%

1. Alba E et al. Breast Cancer Res Treat 2012;136(2):487-93
2. Sikov WM et al. J Clin Oncol 2015;33(1):13-21
3. Loibl S et al. Lancet Oncol 2018;19(4):497-509 Vernieri C. SABCS 2023 46
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Chemotherapy plus FMD is associated with excellent antitumor activity
and efficacy regardless of metformin

Event Free Survival

pCR rate 1.00 1 86.7%
80 p=049 go.75
:
© 0.50
Q
[%2]
i
0.25
0.00 :
0 6 12 18 24 30 36 42
Months
Number at risk
30 30 30 27 26 19 16 8
[ 6 12 18 24 30 36 42
Months
Overall Survival
96.7%
1.00 - HH———F
0.75
2z
.’5
‘§0.50
Overall ArmA AmB a
o0.25
Historical pCR ratest:23 -
O . 0 6 12 1BM i 24 30 3‘6 42
onths
30-39 A) Number at risk
30 30 30 29 29 22 17 8
1. Alba E et al. Breast Cancer Res Treat 2012;136(2):487-93 o 6 2 B P % ES 2
2. Sikov WM et al. J Clin Oncol 2015;33(1):13-21
3. Loibl S et al. Lancet Oncol 2018;19(4):497-509 Vernieri C. SABCS 2023 47
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The pCR rate was numerically higher in patients with higher baseline BMI

75

&)
o

PCR rate (%)

NS
&)

high BMI low BMI
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Early modulation of TNBC metabolism during chemotherapy plus FMD

Fasting-mimicking diet

Doxorubicin +

i Paclitaxel
Cyclophosphamide
y(4 czclespQ;’,W) (12 weekly cycles)

Arm A

90 patients

Patients with clinical
stage I-lll TNBC R 1:1

Surgery
(cT1c-3 cNO-3)

Fasting-mimicking diet

l l l l l l Primary endpoint:
pCR rate

Metformin 1700 mg die

Arm B Doxorubicin + Paclitaxel
CYilophrsphg‘f;‘vlde (12 weekly cycles) Secondary endpoints:
(4 cycles Q3W) Efficacy endpoints

Compliance endpoints
Safety endpoints
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Early modulation of TNBC metabolism during chemotherapy plus FMD

Fasting-mimicking diet

Doxorubicin +

i Paclitaxel
Cyclophosphamide
y(4 czclespQ;’,W) (12 weekly cycles)

Arm A

90 patients
Patients with clinical - Bulk RNA-seq
stage I-ll TNBC R 1:1 - SCRNA-seq Surgery
(cT1c-3 cNO0-3)

Fasting-mimicking diet

l l l l l l Primary endpoint:
pCR rate

Metformin 1700 mg die

Arm B Doxorubicin + Paclitaxel
CYilophrsphg‘f;‘vlde (12 weekly cycles) Secondary endpoints:
(4 cycles Q3W) Efficacy endpoints

Compliance endpoints
Safety endpoints
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Several tumor-infiltrating immune cells are increased after the first
treatment cycle only in patients achieving pCR

CPEEE N NS B UM NOEE N RS O D patient
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Glucose and pyruvate metabolism are only downregulated in tumors
undergoing pCR

Enrichment score

Citric acid cycle (TCA cycle)
0.8
p = 1.00000 /. =0.00073 \
0.4 r %
= L]
Y
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[
—0.4-1 >
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p =0.4973 (. p =0.0024 \
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0.0
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0.0

Glucose metabolism
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J i
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~

0.50+

0.25+

0.00+

Pyruvate metabolism and Citric Acid (TCA) cycle

o)

p =0.3757

o
o2

[ pP= 0.0024

Vernieri C. SABCS 2023

54

Ligorio F et al. Cell Metabolism 2025



FMD downregulates glycolysis especially in more glycolytic cells in TNBC
masses

UMAP of scRNAseq data and cell map

UMAP_2

0
UMAP_1
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FMD downregulates glycolysis especially in more glycolytic cells in TNBC
masses

UMAP of scRNAseq data and cell map

UMAP_2

T cells

Fibroblasts

Myeloid cells Cancer cells

NK cells

Plasmacells

0
UMAP_1
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FMD downregulates glycolysis especially in more glycolytic cells in TNBC

UMAP of scRNAseq data and cell map

UMAP_2
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UMAP_2

3

FMD downregulates glycolysis especially in more glycolytic cells in TNBC
masses

Glycolysis within To Samples

UMAP of scRNAseq data and cell map
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Model of FMD plus chemotherapy effects in human TNBCs

Fasting-mimicking diet +
chemotherapy

. Cancer cell \
. T cell
=~ Fibroblast
. Cancer cell
L/ T eell Cancer cells
S Pericyte
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e
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metabolism

o_®. pathologic
/fa\!fa complete
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metabolism

residual
disease
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Patients with clinical
stage II-1ll TNBC

Stratification factors:
- Clinical stage (Il vs. 1lI)
- BMI =2 25 vs. <25 kg/m?

~145 patients

BREAKFAST 2 trial (NCT05763992)

Pembrolizumab (8 cycles Q3W)

A @ B B B0 00
— i a e .

Paclitaxel + Carboplatin
(12 weekly cycles)

R1:1

Doxo/Epirubicin +
Cyclophosphamide
(4 cycles Q3W)

Fasting-mimicking diet (8 cycles Q3W)

Pembrolizumab (8 cycles Q3W)

Surgery

Pembrolizumab

(9 cycles Q3W)

Primary endpoint:

w: BB B EEE0S
QLML B N

Paclitaxel + Carboplatin
(12 weekly cycles)

Doxo/Epirubicin +
Cyclophosphamide
(4 cycles Q3W)

pCR rate

Follow-up for:

Event-Free Survival (EFS)
Disease free survival (DFS)
Distant-metastasis-free survival
Overall Survival (OS)

Late AEs

Secondary tumors



BREAKFAST 2 trial: participating centers
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BREAKFAST 2 trial: translational platform

Pembrolizumab (8 cycles Q3W)

cry N N N NN NN
QUL N N

Doxo/Epirubicin +
Cyclophosphamide
(4 cycles Q3W)

Patients with clinical
stage II-1ll TNBC R1:1 Surgery — Pembrolizumab
(9 cycles Q3W)

Fasting-mimicking diet (8 cycles Q3W) Primary endpoint:

BEEOBEBREEE e
Stratification factors:

- Clinical stage (Il vs. Il Pembrolizumab (8 cycles Q3W)

sEvelr .  SSEEEEES
"M e e o
.

Doxo/Epirubicin +
Cyclophosphamide
(4 cycles Q3W)

Paclitaxel + Carboplatin
(12 weekly cycles)

Paclitaxel + Carboplatin
(12 weekly cycles)

Post-C1 (optional) Surgery
ii Blood/fecal/saliva
samples
. C1 C2 C5 Surgery Adjuvant phase




A WebApp to follow patients from other centers

. wiatloppD ] Modcaidar ciatapoD Y vodiaier
Ciao, Francesca “ @

home
Utente Terapia Status
gestione ° Utente Terapia Status
Signora Maria approccio quasi-
.. . g pp g Standard Stella standard (]
amministratori sig.maria@bioimis.com digiuno

danstand@bioimis.com
Fondazione IRCCS Istituto
Istituto Europeo di Oncologia

gestione pazienti

Nazionale Tumori Milano

chat e al e gestisci cicli utente @ o ciee gestiscl cicl utente
. IL1° ciclo & terminato il 21-09-
tutorial IL 2° ciclo & terminato il 29-05-
2023
2023

testi

EUEER T
o wisllapp D GE
“

Utente Terapia Status
Violetta Marisa standard (]
mar.violetta@bioimis.com STUDIO

Istituto Oncologico Veneto IRCCS TERMINATO

Llietala 2y gestisci cicli utente @

IL 2° ciclo & terminato il 21-06-
2023
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Ciao, Francesca

home

gestione
amministratori

gestione pazienti
chat

tutorial

testi

contatti

WebApp interface

Tutti i cicli di Maria Signora

Gestisci i cicli di un paziente.

NB: una volta cancellato un ciclo non sara piul possibile riattivarlo, ma bisognera crearne uno Filtra e scarica tutti i pasti ¥

nuovo

Scarica i questionari dell'utente

DAL-AL STATUS DAL-AL
14/04/2023 00:00 - 03/05/2023 23:59 (] 08/05/2023 00:00 - 20/05/2023 23:59

Pasti del ciclo

DAL-AL STATUS DAL-AL

STATUS

Pasti del ciclo

STATUS
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Ciao, Francesca

home

.. Egestione
*  amministratori

s> gestione pazienti
chat
tutorial

i testi

| contatti

WebApp: an open chat with patients

o

Chat con:
Michela buongiorno

< TORNA INDIETRO

Scrivi qui il tuo messaggio

INVIA
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Daily management of patients: how the chat helps

24 MERCOLEDI 06 SETTEMBRE 2023 > < indietro 06 SETTEMBRE 2023 < indietro 06 SETTEMBRE 2023
Sei rimasta a digiuno in uno dei 3 pasti e vuoi pressione minima (mmHg) pressione massima (mmHg)
segnare la giornata come completata? >

COME TI SENTI?
COLAZIONE o
CIAO DOMENICA, @ _ﬂ-
ECCO ILRIEPILOGO DI . .
< o bene Non mi sento
MERCOLEDI 06 SETTEMBRE 2023 bene
Lo schema prevede @
EFFETTI COLLATERALI
Stanchezza Mal di testa
Vv bevanda me (cl)
Té (verde o nero) non calorico
Tisana non calorica Sonnolenza Giramenti di testa
Caffe
li t ist
L i pre\ﬁio = 120 J Insonnia Stitichezza
Crampi addominali Diarrea
non previsto dallo schema peso (gr)
Nausea Altro

SALVA® SALVAR

& o s = & o s @ S o s @

profilo faq storico tutorial profilo faq storico tutorial profilo faq storico tutorial
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Daily management of patients: how the WebApp helps

Domenica Albissola (') FAQ

ﬁ Scarica lo schema della dieta di quasi-

[ 1] digiuno
hai nuovi messaggi dal nutrizionista/medico
LEGGI | MESSAGGI
Informazioni generali sul percorso alimentare
I TUOI DATI
Durante l'intero ciclo di 21 giorni >
Nome: @ Domenica
Cognome: @ Albissola
Telefono: @ (+39) 328 3187398 I'primi 5 giorni di ciclo >
Email: ® domenica@bioimis.com
Password: @ eeecesccssccs | rimanenti 16 giorni di ciclo >
Compleanno: 22 settembre 1993
Peso iniziale: 54.00 kg
Terapia: approccio quasi-digiuno
Informazioni specifiche su alimenti e bevande
CICLIDI TERAPIA
e »
Ciclo attuale: 10 Quanti liquidi posso bere? >
Datainizio ciclo: 06 settembre 2023
Datane Ciclo: mbre 2023 Posso aggiungere ~ondimenti? >
6 9 =] ® 0 EIR
profilo faq storico tutorial profilo faq View site information ‘ial

https://staging.breakfast2.it/chat \

- TUTORIAL
STORICO MENU

4 SETTEMBRE 2023 >

Video 1

Salvare BreakFast2 come App

28 29 30 31 1 2 3

— T

LEGENDA

& o 5

profilo faq storico tutorial

profilo faq storico tutorial

https://staging.breakfast2.it/day/2023-09-06 |
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600

tumor volume (mms3)

FMD in combination with Fulvestrant plus Palbociclib results in long term
Inhibition of in vivo tumor growth and in prolongation of animal survival

—FMD
“—FMD
—=FMD
'_'_'_'_]F M D

>0
100 4

- control
=MD

- FULV
FULV+FMD

—~ PALB

—.FMD
—=FMD
:III]FM D
:::::FMD
“—“FMD
-=FMD
::::JFMD
IIII.‘FM D

—=FEMD

—FMD
oFMD
===FMD

FMD+FULV+PALB

JHIT ] - FMD+PALB
G LT = FuLv+pALB
160

40 80 120

days after cells injection

PFS (%)

100

[ /[

log rank test p<0.01

-Lcontrol
-FMD
-~ FULV
FULV+FMD
--PALB
FMD+PALB
-~ FULV+PALB
FMD+FULV+PALB

0

40

80

120 160

days after cells injection

MCF-7 mouse xenografts
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Severe calorie restriction reduces blood IGF-1 levels and intratumor expression of
IGF1R and phosphorylated (activated) IGF1R In breast cancer patients

Glycemia (mg/dl) Insulin (nUI/ml) IGF-1 (ng/ml)

IGF1R (n=18)

* %

Pre Post

p-IGF1R (n=18)

P-IGF1R

Pre Post 70
Vernieri C et al. Cancer Discov 2022




FASTENCICLIB: a phase Il, multicenter, single arm trial to investigate the efficacy
of calorie restriction with first-line ET+CDK4/61 in patients with HR+/HER2- aBC

Study design

Experimental treatment

ke
ET* + CDKA4/6i
HER2-
» + 5-day calorie restriction cycles (928) # .
Main inclusion criteria: II» Until PD or

unacceptable

- No previous treatment .
toxicity

for advanced disease
-ECOG PS 0-2
- BMI > 19 Kg/m?

Primary endpoint: Primary endpoint: PFS rate at 12 months

clinical (12 month PFS) Secondary endpoints: OS, PFS, ORR, safety of the experimental regimen

*NSAI or fulvestrant #Each calorie restriction cycle consists of 5 consecutive days (on days 1 through 5 of each cycle) of a plant-based, low-calorie (about 600
Kcal on day 1; about 300 Kcal on day 2 to 5), low-protein, low-carbohydrate diet.

. . . 71
Enrollment initiation: June 2024 N:152 patlents (multlcentrlc)



Different nutritional interventions

* Nutrient deprivation

* Nutrient supplementation



Nutrient supplementation approaches

« Ketogenic diets
« Amino acid supplementation

« Unsaturated fatty acid supplementation
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Ketogenic diet: macronutrient composition

Carbohydrates (5%-10%)

Fats (70%-80%) Proteins (15%-20%)

Glucose
metabolism

Ketogenesis
Lipid
metabolism

Classic KD
(Long-chain triglycerides,LCT)

(3:1-4:1)
4 . 1 Fat (grams) to protein + carbohydrate (grams)

MCT KD
(Medium- chain triglyceride)

30%-60%

Energy from MCT

MAD
(Modified Atkins diet)

1:¥1.5:1

Ketogenetic ratio

LGIT

(Low glycemic index treatment)

<80

Glycemic indices for carbohydrates

600 -
Publications relating to the ketogenic diet in the PubMed
500 -
400 A
300 -
200 -
N |I|‘||‘
04- e .-......_--..._.-...l-ul|"|""||
o o o o o o o o o o
™ < 0 © ~ oo} (*2] o - N
[=2] (o] (o)) (=] [o2] (2} (+2] o o o
b = - P - - - & & &~ 75

Zhu H et al. Signal Tranduct Target Ther 2022



Impact of ketogenic diets on systemic metabolism

Ketogenic diet and metabolism Ketogenic diet and gut microbiota

]

/FattyX
[ acids _)

activation Camitine

" Fatty acid—s Acyl-CoA="41€,. Acyl-CoA
ACAC-CoA & g
y g Insufficient glucose intake % ggé?:se
A ‘| Dehysdrogenase & |Ketone body F===-=-" :
acéto\Fl‘e-r . Glucogéyﬂs—'spygruvate = Acy:-COA—>’°?"’ea“°"y5323318?
\'\ BHB/ 3 > g O“M% Oxaloacetate is used lo:c-a-c-c-l?l.‘-e":
Q GIuconeogenTeriscizrboxy“c acid cycle
o
o
Q
FA,and Ketone bodies 1 Glucose | | Composition and diversity
Cholesterol { B-HB,AcAc t Bifidobacteria { Akkermansia muciniphila 1
TGs { Insulin sensitivity 1 Desulfovibrio { Parabacteriodes 1
HDL 1 Mitochondrial oxidation ATP 1 Turicibacter | Lactobacillus 1
Size and volume of LDL 1 The ratio of insulin to glucagon | Escherichia | Ruminococcaceae 1
Fibroblast growth factor 1 | Risk of type 2 diabetes { Salmonella | Bacteroidetes 1
HMG-CoA reductase 1 Vibrio { Roseburia 1
PPARa t Overall diversity |

Whole-body fatty acid oxidation 1
Liver ketogenesis 1
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Ketogenic diets and cancer: results of preclinical studies

Ketogenic diet and cancer

Neuroblastoma Mechanism Effects on canc(;erh
Systemic effect progression and therapy

Acute myeloid " [Giicbiasoma | Hyperglycaemia | Tumor growth
etenia / Release of insulin| Survival ratet
O Breast cancer Intratumoral glucose level! Metastasis!
st 4 Efficacy of chemotherapy t
cancer LA )
y=r, . : .
i g.ﬁ—j T P Cellular signaling Efficacy of anti-PI3K treatment t
reer 3 & <5 | MTORC1 4 mmp | Efficacy of anti-PD1/PD-L1
ROS t treatment t
Ovarian cancer ‘ Endometrial AMPK 1t
cancer

Inflammation

Inflammatory microenvironmenti
NLRP3 inflammasome |
GPR109A |

77
Zhu H et al. Signal Tranduct Target Ther 2022



Clinical evidence regarding ketogenic diets in cancer patients

REVIEW ARTICLE )

Check for
updates

The use of ketogenic diets in cancer patients: a systematic review

Maximilian Romer'® . Jennifer Dorfler' @ . Jutta Huebner'

Received: 9 February 2021 / Accepted: 26 March 2021/ Published online: 3 April 2021
© The Author(s) 2021

Abstract

Ketogenic diets are a widely known, yet controversial treatment for cancer patients. In this review, we summarize the clini-
cal evidence for anti-tumor effects, as well as the effects on anthropometry, quality of life, adverse events and adherence in
cancer patients. In April 2019, a systematic search was conducted searching five electronic databases (EMBASE, Cochrane,
PsychInfo, CINAHL and Medline) to find studies analyzing the use, effectiveness and potential harm of a ketogenic diet in
cancer patients of any age as sole or complementary therapy. From all 19.211 search results, 46 publications concerning
39 studies with 770 patients were included in this systematic review. The therapy concepts included all forms of diets with
reduced carbohydrate intake, that aimed to achieve ketosis for patients with different types of cancer. Most studies had a low
quality, high risk of bias and were highly heterogeneous. There was no conclusive evidence for anti-tumor effects or improved
OS. The majority of patients had significant weight loss and mild to moderate side effects. Adherence to the diet was rather
low in most studies. Due to the very heterogeneous results and methodological limitations of the included studies, clinical

evidence for the effectiveness of ketogenic diets in cancer patients is still lacking.

)

Eligibility Screening Identification

Included

Records identified through
database searching

Additional records identified
through other sources
(n=6)

Records after duplicates removed

(n=16.373)

A 4

Records screened
(n=16.373)

A A

Full-text articles assessed
for eligibility
(n=48)

Y

Records excluded
(n=16.325)

Studies included in
qualitative synthesis
(n =45)

A 4

Studies included in
quantitative synthesis
(meta-analysis)
(n=0)

A 4

Full-text articles excluded,
with reasons
(n=3)
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cancer patients. In April 2019, a systematic search was conducted searching five electronic databases (EMBASE, Cochrane,
PsychInfo, CINAHL and Medline) to find studies analyzing the use, effectiveness and potential harm of a ketogenic diet in
cancer patients of any age as sole or complementary therapy. From all 19.211 search results, 46 publications concerning
39 studies with 770 patients were included in this systematic review. The therapy concepts included all forms of diets with
reduced carbohydrate intake, that aimed to achieve ketosis for patients with different types of cancer. Most studies had a low
quality, high risk of bias and were highly heterogeneous. There was no conclusive evidence for anti-tumor effects or improved
OS. The majority of patients had significant weight loss and mild to moderate side effects. Adherence to the diet was rather
low in most studies. Due to the very heterogeneous results and methodological limitations of the included studies, clinical

evidence for the effectiveness of ketogenic diets in cancer patients is still lacking.

)

Eligibility Screening Identification

Included

Records identified through
database searching

Additional records identified
through other sources
(n=6)

Records after duplicates removed

(n=16.373)

A 4

Records screened
(n=16.373)

A A

Full-text articles assessed
for eligibility
(n=48)

Y

Records excluded
(n=16.325)

Studies included in
qualitative synthesis
(n =45)

A 4

Studies included in
quantitative synthesis
(meta-analysis)
(n=0)

A 4

Full-text articles excluded,
with reasons
(n=3)

79




Nutrient supplementation approaches

« Ketogenic diets
« Amino acid supplementation

« Unsaturated fatty acid supplementation



Francesca Ligorio AC kn OWIedgmentS

Giulia Salvadori

Filippo de Braud Licia Rivoltini (INT)

Giancarlo Pruneri Massimiliano Pagani (IFOM)

Andrea Vingiani Marco Foiani (IFOM)

Tommaso Torelli

Luca Agnelli

Giovanni Fuca
Riccardo Lobefaro
Leonardo Provenzano
Giuseppe Fotia
Secondo Folli

Cristina Ferraris
Catherine Depretto
Gianfranco Scaperrotta
Antonino Belfiore
Silvia Brich

Alessia Bertolotti
Gabriele Martelli
Giulia Valeria Bianchi
Giuseppe Capri
Angela Ficchi
Giovanna Trecate
Giulia Salvadori

Lucrezia Zanenga
Caterina Sposetti A I R C

Saverio Minucci (IEO)

Giovanni Apolone (INT)

All the patients and
their families!
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15? Edizione

Progetto CANOA

CARCINOMA
MAMMARIO:

QUALI NOVITA™ PER IL 20257

“Saper leggere” uno studio clinico per migliorare la pratica clinica

Coordinatori Scientifici:

Stefania Gori
Giovanni L. Pappagallo

Verona, 28 - 29 Marzo 2025
Hotel Crowne Plaza

> =

=

FONDAZIONE IRCCS

UNIVERSITA
ISTITUTO NAZIONALE DEGLI STUDI
DEI TUMORI DI MILANO

Thank you for your
attention!

claudio.vernieri@istitutotumori.mi.it
claudio.vernieri@unimi.it
claudio.vernieri@ifom.eu
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