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Burden of cancer: Global data

« Latest global cancer burden:

« Cancer burden rises to 19.3 million new cases and 10.0 million cancer
deaths in 2020. (IARC, 2020)
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Age at prevalence Years since diagnosis
[1<50 years [__] 50-64 years [[__] 65-84 years [[_] 85+ years [ 1<5years [_]5- <10 years [[] 10 - <15 years [] 15 - <20 years [_] 20+ years
Breast (female) | 7 | 29 | 51 | 13 29 | 23 [ 17 ] 12 ] 19
Colorectum f4| 21 | 56 | 19 35 | 23 | 16 | 11 [ 16
Kidney & renal pelvis | 10 | 28 | 52 | 10 37 | 24 [ 16 [10] 12
Leukemia 28 | 23 | 40 | 9 37 | 22 | 14 | 9 | 19
Lung & bronchus B 21 | 63 [ 13 60 | 20 | 9 [5]6e
Melanoma of the skin 15 | 31 | 45 IE 27 | 21 | 16 | 12 | 22
Non-Hodgkin lymphoma | 13 | 27 [ 50 | 11 37 | 24 [ 15 [ 10| 14
Oral cavity & pharynx | 9 | 32 | 50 | 9 37 | 23 | 14 |9 | 17
Ovary | 12 | 31 | 47 | 10 31 [ 18 | 13 | 10 | 29
Prostate 1 18 ] 67 [ 14 35 [ 26 [ 18 [ 1228
Testis 46 | 35 | 18 1 6 | 15 | 14 | 13 | 41
Thyroid 28 ] 35 | 32 [5 24 | 210 [ 18 | 13 | 24
Urinary bladder | 17 | 61 | 20 39 | 25 [ 15 | 9 | 12
Uterine cervix 19 | 33 | 39 | 9 17 [ 13 ] 11 ] 10] 49
Uterine corpus 4] 25 | 56 | 15 29 | 21 [ 16 [ 12 ] 22
T T T T T T T T T T T T T v T T T T
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Percent

Prevalence by Cancer Type, Years Since Diagnosis, and Age at P
United States.

revalence as of January 1, 2019,
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. Chemo/radiotherapy

Surgery

Targeted therapy

Immunotherapy




Randomized Trial in Patients with Lung Cancer

150 patients within 8
weeks of diagnosis
of metastatic NSCLC
with an ECOG PS 0-2

HOSPICE

(Quality & Quantity) | (Quality)

PALLIATIVE MEDICINE

Outcome Measures

Patient-reported Outcomes

Integrated care 1. FACT Lung
2. HADS (mood)
3. PHQ-9 (depression)

4. Prognostic awareness

Health Service Utilization

1. Hospice referrals

2. Chemotherapy administration
3. Documentation of
Standard care resuscitation preferences

Temel JS, Greer JA, Muzikansky A, et al. N engl J Med 2010;363:733-742.



Patients Surviving (%)

Palliative care in addition to usual oncology care
patients to live almost 3 months longer than those
oncology care.

IWTH Longer and better survival

AY v' Better understanding of

A prognosis

'1\\\ v’ Less IV chemo in last 60 days
b ¥ v’ Less aggressive end of life

60- Y care

“{‘H_ / v" More and longer use of
T hospice
40+ 'L- My v' $2000 per person savings to

— Early palliat{ve care, b
H’I l insurers and society (Greer, et

0] . al. J Clin Oncol 30, 2012
] (suppl; abstr 6004))
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Temel J, et al. NEJM 2010; Greer J, et al. JCO 2011



ASCO | (SUIDELINES

‘ Clinical Tools and Resources

Palliative Care k “hecklist

Assess patient/caregiver medical literacy
Assess patient/caregiver willingness to hear prognosis
Assess patient/caregiver role preferences
o Patient prefers to share the decision with
o Patient prefers to decide him‘herself after hearing the views of
o Patient prefers that someone else decides
o Patient prefers to decide on his/her own
OO0 Assess patient/caregiver understanding of diagnosis, illness, and prognosis
O Offer clarification of treatment goals™®
O Use standardized symptom assessment tools ( Edmonton Symptom Assessment Scale or Condensed
Memorial Symptom Assessment Scale)*™*
o Pain*
o Pulmonary symptoms (cough., dyspnea)®
o Fatigue and sleep disturbance®
)

ooo

GI (anorexia and weight loss, nausea and vomiting, constipation )™
Scred SrheraeeS e e B e e S
Refer for or conduct psychosocial assessment
Take a spiritual history***
Refer for psychosocial support
Refer to social work for practical issues (e.g. financial, caregiver, ho
For patients who are earlier in the disease course, consider referral fo
therapy support.
O Identify care plan for future appointments®
O Document referrals to other care providers*/information and/or support sources
o Document refierral to hospice
o Advanced Directive
o DNR
O Document new medications prescribed®
O Document patient/caregivers primary concerns and/or issues

ansportation)
phyvsical and occupational

oooooa

nutrition,

*Adapted from Supplemental Table 1: Ambulatory Palliative Care Guidelines Supplement to: Temel IS, Greer JA, Muzikansky A, et al.
Early palliative care for patients with metastatic non—small-cell lung cancer. IN Engl J Med 2010;:363:733-42,




National Comprehensive

NCCN | Cancer Network®

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

Palliative Care

Version 2.2021 — February 12, 2021

NCCN.org



National . . ] o
. NCCN Guidelines Index
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B Cancer Palliative Care Discussion
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ASSESSMENT BY ONCOLOGY TEAM

» Natural history of specific tumor

» Potential for response to further treatment

* Potential for treatment-related toxicities

Benefits/burdens of » |* Patient’s understanding of disease prognosis Anticancer therapy

anticancer therapy * Hopes for and understanding of anticancer therapy ~ |——— interventions (See PAL-9)9h
* Impairment of vital organs

* Performance status

+ Serious comorbid conditions

Patient/family/caregiver(s) ) ggﬁ;ﬁ%gﬁ:ﬁﬂg}?;;ﬂ:ﬂg”h Preparing Patients/Families/Caregiver(s) for

goals/values/ » |+ Advance care planning End-of-Life and Transition to Hospice Care

expectations/ . . . (See PAL-27)
pricrities . gﬂgﬁf;ﬁ; ﬁped understanding of anticancer therapy Advance Care Planning (See PAL-29)
* Pain >

Pain Interventions (See PAL-10)
Dyspnea Interventions (See PAL-11)

* Dyspnea

Y

* Anorexia/cachexia

Anorexia/Cachexia Interventions (See PAL-13)

Y

* Nausealvomiting (NV)

L

Nausea/Vomiting Interventions (See PAL-15)

* Constipation
Symptom * Diarrhea
management' * Malignant bowel obstruction

Y

Constipation Interventions (See PAL-17)

Y

Diarrhea Interventions (See PAL-18)

Malighant Bowel Obstruction (See PAL-20)

See NCCN Guidelines for Cancer-Related Fatigue
Insomnia/Sedation Interventions (See PAL-22)

Delirium Interventions (See PAL-23)

See NCCN Guidelines for Survivorship
» (See SLYMPH-1) and (SMP-1)

Y

» Fatigue/weakness/asthenia

¥

* Insomnia/sedation

A

+ Delirium

Y

Y

* Lymphedema

* Hormone-related symptoms
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Cachexia has detrimental consequences

1 In 5 patients with cancer
dies from CACHEXIA

NOT FROM CANCER

TisdaleM.,NatureRevCancer.2002



Cancer Anorexia/Cachexia Syndrome (CACS)

* A complex metabolic syndrome, common among patients with
cancer

e Anorexia:
» Diagnosis: reduced appetite, early satiety, taste alterations and nausea
» Often associated with reduced food intake

e Cachexia: ||o_hysical wasting with loss of skeletal and visceral muscle
mass resulting from negative protein and energy balance

e Characterized by loss of lean body mass and fat
e Anorexia contributes to cachexia.

« Cachexia can also occur independently from anorexia, as pro-
Inflammatory cytokines and tumor-derived factors directly lead to
muscle proteolysis.

NCCN 2021



Weight Loss In CACS

* Very common among patients with cancer

e Often associated with inflammatory process, insulin resistance and
increased tissue protein turnover rates

e Associated with poor tolerability of cancer treatment, progressive
functional impairment, reduced quality of life and survival

e Cannot be fully reversed by conventional nutritional support

Tuca et al. (2013). Clinical evaluation and optimal management of cancer cachexia. Critical Reviews in
Oncology/Hematology, 88:625-636. NCCN 2016.



Incidence of weight loss Iin cancers of different sites

Tumor site Incidence of weight loss (%)
Pancreas 83

Gastric 83

Esophagus 79

Head and neck 72

Colorectal 55-60

Lung 50-66

Prostate 56

Breast 10-35

General cancer population 63

LAVIANO ET AL. NATURE CLINICAL PRACTICE ONCOLOGY 2005



Diagnosis and Assessment of CACS

 The amount of weight loss that indicates a risk of CACS is:
e more than 10% in the last 6 months OR
* 5% in less than one month

e A BMI of less than 20 kg/m2 is a criterion for malnutrition

 Biological values such as albumin, prealbumin, transferrin and C-reactive
protein can provide valuable information about nutritional status
e Albumin less than 3.2 g/dl indicates protein depletion and risk of malnutrition
e Prealbumin-more sensitive than albumin. Prealbumin of <10 mg/dl indicates malnutrition
* Transferrin decreased in CACS and a value of <100 mg/dl indicates severe malnutrition
e C-reactive protein > 0.5 mg/dI

Tuca et al.(2013). Clinical evaluation and optimal management of cancer cachexia. Critical Reviews in Oncology/Hematology,88:625-636.



Stages of cancer-related cachexia

Normal Death
Weight loss <5% Weight loss >5% or Cancer both
BMI <20 and procatabolic and
Anorexia and weight loss >2% or not responsive fo
metabolic sarcopenia and anficancer
change weight loss >2%. treatment
Often reduced Low performance
food intake score
Systemic <3 months
inflanmnmation expected survival
Fearon K, Strasser F, Anker S, et al. (2011). Definition and classification of cancer

cachexia: an international consensus. The Lancet Oncology,12:489-495



Epidemiology of CACS

e Overall prevalence of CACS:
* 40% at diagnosis
e 70-80% in late stages of disease
 Survival of patients with cachexia significantly shorter than those
without cachexia —in stomach, pancreatic, prostate, colon, and breast
cancer

 Risk of CACS higher when treated with radiotherapy and chemotherapy
in esophageal, lung, and head and neck cancers due to swallowing

disorders and mucositis

e CACS can be direct cause of death in more than 20% of patients with
cancer

Muliawati et al. (2012). Cancer Anorexia-Cachexia Syndrome. Acta Medica Indonesiana. 44:153-162.



Cancer-associated cachexia

Vickie E. Baracos', Lisa Martin?, Murray Kerc!, Denis C. Guttridge*
ancl *Kenneth € H. Fearon®

Tumeur with
immune infiltration

Crosstalk @ @ = Activins

Tumour-derived catabolic factors
= Serotonin
= Parathyrold hormone-related protein
= Adrenomedullin, miR-21, H5P70
and H5P90 (exported in exosomes)

* Myostatin
= TGFB

Pro-inflammatory mediators arising from
tumour-immune system crosstalk

* |L-1ee * TNF = GDF15 » TNFRSF12A
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Nat Rev Dis Primer 2018; 4:17105



Cachexia

» Leads to asthenia (weakness), emaciation, immune system impairment,
metabolic dysfunction, and autonomic failure

» Cachexia in the patient with cancer can lead to:

Failure of anti-cancer therapy

Increased toxicity from treatment

Delayed treatment initiation

Early treatment termination

Psychosocial distress

Shorter survival

NCCN 2021



Treatment of CACS

* Treatment of CACS based on 3 factors:
e Oncologic therapy
 Nutritional support
 Pharmacological treatment

Tucaet al. (2013). Clinical evaluation and optimal management of cancer cachexia. Critical
Reviews in Oncology/Hematology, 88:625-636.



Treatment of cancer
]

Supportive/Palliative care

Cancer
treatment

” Nutrition is an integral component of supportive care.

Praphyla:asf _
treatment of side
effecks

— MNausea/vomiting
— Mucositis

— Anemia

— MNeutropenia

Pain management

Psycho-oncological
treatment

Exercise/physical
activity

Nutritional

support

— Oral
nutritional
supplements

- Enteral

- Parenteral




Malnutrition : definition and impact

 Malnutrition is a condition that results from eating a diet which does
not supply a healthy amount of one or more nutrients (Wikipedia).

e Malnutrition is a common feature in cancer patients and is the
consequence of both the presence of the tumor and the medical and
surgical anticancer treatments.

* Malnutrition negatively impacts on quality of life and treatment
toxicities, and it has been estimated that up to 10-20% of cancer
patients die due to consequences of malnutrition rather than for the

tumor itself.

e Thus, nutrition plays a crucial role in multimodal cancer
care.

Clinical Nutrition 40 (2021) 2898-2913



Prevalence of malnutrition

Others (n=32) 19
Surgery (n=121) 15
Orthopaedic (n=88) 16
Neurosurgery (n=11) 18
Neurology (n=52) 19
Cardiology (n=90) 23
Urology (n=22) Z
Cardiothoracic Vascular Surgery (n=23) 30
General Medicine (n=145) 30
Gastroenterology (n=60) 33
Nephrology (n=58) 13
Respiratory (n=36) 47
Endocrine (n=2 48
Oncology (n=55) 71

0 10 20 30 40 50 60 70 80
Prevalence of malnutrition' (%)

Prevalence of malnutrition by specialties (n = 818). "Malnutrition was determined with Subjective Global Assessment within 48 h of hospital admission.

LimSL,etal.ClinicalNutrition.2012



Clinical Research Paper

Prevalence of malnutrition in patients at first medical oncology

visit: the PreMiO study

Overt malnutrition by cancer site and stage
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Malnutrition is the strongest independent risk

factor for performance status
2373 men and | 382 women

Risk factors OR [95%(ClI] p value

Malnutrition SGA-C 22.6 11.6-44 0.000
Malnutrition SGA-B 3.3 1.8-5.9 0.000

Anemia Severe 3.5 1.7-75 0.000
Anemia Moderate 0.9 0.7-1.2 0.703
Low albumin 1.9 1.6-2.3 0.000
Low BMI 1.3 1.1-1.6 0.001
Old age 3.2 2.2-45 0.000

e |
Subjective Global Assessment (SGA) i et al. ASCO Paper, JCO 2008:26:75:A9628



Cancer associated malnutrition
Impacts performance status

Malnutrition is strongly associated with performance status
and probably is the determining factor of its deterioration.

* Percentage of malnutrition
highest in patients with
PS 4 (~ 65 %) and PS 2-3
(~ 50 %).

= Even in the group of
patients with PS 0-1,
approximately 25 % are
malnourished.

L e e e - o e e e

Modified from Cessot A et al.
Support Care Cancer 2011;15:869-870.

Prevalence of
malnutrition in Evaluation of nutritional
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Prognostic impact of early nutritional support in patients affected
by locally advanced and metastatic pancreatic ductal
adenocarcinoma undergoing chemotherapy
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Clinical Trials: Inmunotherapy Clinical
Cancer

Research
Pembrolizumab Exposure-Response
Assessments Challenged by Association of )
Cancer Cachexia and Catabolic Clearance ol

David C. Turner', Anna G. Kondic', Keaven M. Anderson', Andrew G. Robinson?,
Edward B. Garon?®, Jonathan Wesley Riess?, Lokesh Jain!, Kapil Mayawala', Jiannan Kang',
Scot W. Ebbinghaus’, Vikram Sinha', Dinesh P. de Alwis', and Julie A. Stone'




OS HRs

A Melanoma

Variable

Point estimate (95% CI)

Baseline Sum of the
Longest Diameter of

the Target Lesions (BSLD)
Tumor PD-L1

Expression Positivity
(PDL1)

Platelet Count (PLT)

1.3368 (1.1598-1.5407)

0.4700 (0.3263-0.6770)

1.3008 (1.1232-1.5064)

On-study Rate of
Weight Change

0.8033 (0.6950-0.9286)

(WTRATE)
(S:[‘é';‘ Albumin 0.7929 (0.6559-0.9587)
gg‘t"‘:;?;g":f}““ P — 05950 (0.4103-0.8629)
gfa?fs féggg;a"“ —=—— | 1.4280(0.9980-2.0432)
] i ] ]
0.5 15 2
B nscLc
Variable HR Point estimate (95% CI)
On-study Rate of .
Albumin Change —— 1 0.2793 (0.2117-0.3684)
(ALBRATE) :
Serum Albumin (ALB) [T 0.7030 (0.6207-0.7962)
On-study Rate of 1
Weight Change - : 0.7306 (0.6467-0.8254)
(WTRATE)
Lactate v
Dehydrogenase (LDH) | 1.1697 (1.0941-1.2505)
1
(Sé‘a'f':‘:“;s Histology : —m— | 19428 (1.4454256113)
1
Male Gender (MALE) — 0.7094 (0.5450-0.9233)
1
Baseline Sum of the 1
Longest Diameter of H 1.1551 (1.0188-1.3097)
the Target Lesions (BSLD) 1
ECOG Performance 1
—— 1.2952 (0.9782-1.7149)
Status (ECOG) f CCR 2018
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Cachectic Cancer Patients: Immune to Checkpoint
Inhibitor Therapy? m

Check for

Christopher C. Coss?, Steven K. Clinton?>, and Mitch A. Phelps"? Updates. |

Cachectic cancer patients exhibit elevated pembrolizumab clearance and
poor response, highlighting the immense therapeutic challenge posed by
cancer cachexia. Clin Cancer Res; 24(23); 5787-9, 2018




Cachexia/
malnutrition

Pembrolizumab exposure

10 mg/kg

checkpoint
blockade

© 2018 American Association for Cancer Research

CCR Translations AACGR

Coss CC et al. Clin Cancer Res 2018
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ESPEN practical 30) There are insufficient consistent clinical data to recommend

guideline 2021 for glutamine to prevent radiation-induced enteritis/diarrhea,

glutamine stomatitis, esophagitis or skin toxicity. (Recommendation
C2-4; strength of recommendation none — Level of evidence
low — strong consensus)

34) There are insufficient consistent clinical data to recommend
glutamine supplementation during conventional cytotoxic or
targeted therapy. (Recommendation C3-3; strength of
recommendation none — Level of evidence low — strong
consensus)

38) There are insufficient consistent clinical data to recommend
glutamine to improve clinical outcome in patients undergo-
ing high-dose chemotherapy and HSCT. (Recommendation
C4-4; strength of recommendation none — Level of evidence
low — strong consensus)



Healthly & Anabolic state of

A Healthy, anabolic state

glutamine reserve

9 Positive glutamine status e

| AMINO ACID POOLS ——————

= Adequate/good dietary » Supplementation

SKELETAL MUSCLE
source (protein)

(INTRACELLULAR)

— e

Glutamine
LIVER " synthetase '

Glutaminase

o/

i oA
Other AAs

To circulation
via hepatic veins

) BLOOD
(PLASMA) =
To liver
via portal vein
~60% ;
Glutamine OEEPITRS \
i To actively-dividing,
. proliferating tissues GITRACT
for nutrition/metabolism (mucosal

Muscle building i epithelium)
and maintenance ~20% /
(protein synthesis, Glutamine

metabolism) 2 =%  |mmune cells Fibroblasts

g 4 Lymphocytes

Peter

M. Anderson et al. Nutrients 2020, 12, 1675



Catabolic state: glutamine level decreasing in musc

B Stressed, catabolic state

le and blood

Cancer, infection, injury

! @ Negative glutamine status @
Decreased appetite, nausea Relative depletion of glutamine:
SKELETAL MUSCLE Therapy-related damage = Inadequate dietary
(INTRACELLULAR)
g

= No supplementation
source (proiein)

LIVER e Glutamine

]

L]

ﬂmmamm' \

-7ff:T_ Glutaminase )

To circulation
via hepatic veins

BLOOD
(PLASMA)

}

Increase in

overall poal
1 ] \
Decreased Increased i
storage _Glutaminase glutamine To actively-dividing, \ >
released to proliferating tissues \ GITRACT - MUCOSAL
Muscle slrculation for nutrition/ metabolism . (mucosal \ DAMAGE
breakdown - epithelium) ¢+ REPAIR
~50% less Glutamine ~25% less Glutamine Immune cells Fibmb_lﬂﬁts
than Anabolic state than Anabolic state - * Lymphocytes = L
IMMUNE WOUND
RESPONSE

HEALING )

Peter M. Anderson et al. Nutrients 2020, 12, 1675




The depletion of GLN during stress, and its consequ ences
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Serum glutamine level in TW colorectal cancer patie  nts

598 Asia Pac J Clin Nutr 201 5:24(4):598-604

Original Article

Relationship between pre-treatment nutritional status,
serum glutamine, arginine levels and clinicopathological
features in Taiwan colorectal cancer patients

: . . 2 -
Y1-Ping Pan BAl, Pei-Hung Chang MD". Chung-Wei Fan MD’. Wen-Ko Tseng MD".
2 i i 5 -
Jen-Seng Huang MD”. Chih-Hung Chen Mp*, Wen-Chi Chou MD’. Cheng-Hsu Wang
2 T i
MD. PhD”. Kun-Yun Yeh MD, PhD’

! Department of Nutrition, Chang Gung Memorial Hospital, Keelung and Chang Gung University, College of
Medicine, Tatwan

“Division of Hemato-oncology, Department of Internal Medicine, Chang Gung Memorial Hospital, Keelung
and Chang Gung University, College of Medicine, Taiwan

“Division of Colorectal Surgery, Chang Gung Memorial Hospital, Keelung and Chang Gung University,
College of Medicine, Taiwan

*Division of Endocrinology and Metabolism, Department of Internal Medicine, Chang Gung Memorial
Hospiral, Keelung and Chang Gung University, College of Medicine, Taiwan

“Division of Hemato-oncology, Department of Internal Medicine, Chang Gung Memorial Hospital, Kweishan
and Chang Gung University, College of Medicine, Taiwan



Lower serum glutamine level in advanced colon cance r

EEsIE2EBEEXRESHFEERHIE  EEERERKRIREMS
BRIBHCRPERES *» GlutamineiZEREIE + AlbumintB (g3 o

Table 1. Demographic and clinicopathologic data for 164 CRC patients

Wariables expressed as

I | t I St v 3
number (%) or mean*SD Stage Stage Stage age p value

Albumin (g/dL) 3.6+0.7 39*+04 35+0.8 3.7X0.6 3.2%+0.7 <0.0001*
CRP (mg/dL) 246%148.0 4.9x65 27.81425 21.6%52.6 51.7X64.2 0.01*
AST (U/L) 276220 2672670 27311838 23.11t92 409%552 0.04*
Glutamine (ng/mL) 94.6+121 123*+134 105%X130 96.2%119 29.9%53.1 0.04*

3-year progression-

free survival rate (%) 76.2 100 93.3 132 19.2 <0.001
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Glutamine level impact overall and progression-free survival
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Dipeptiven: Product characteristics

20% infusion solution concentrate containing dipeptide alanyl-glutamine
100 ml contains: 20 g N(2)-L-alanyl-L-glutamine

= 13.46 g glutamine , 8.20 g alanine

A clear colorless solution

Available in glass bottles of 50 ml and 100ml
Solution for infusion after mixture with a compatible infusion solution.
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Chemotherapy Associated Mucositis during Cancer The

rapy

i

GASTROINTESTINAL (GI) TRACT

Muscosal epithelium

Oropharynx
Esophagus
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"gz}\ Anti-cancer Chemotherapy or Radiation Therapy 4

1| =

[ ¥

Damage to actively-dividing, non-cancerous cell types:

Leukocytes

Platelets
%

BONE MARROW
Hematopoietic cells
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/

Ca)
&>

"
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Hair stem cells (follicles) .
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SKIN
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VASCULAR SYSTEM

Vessel endothelium
(eg, new vessels in
wound healing) -
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Peter M. Anderson et al. Nutrients 2020, 12, 1675



Supplementary glutamine may

ameliorate these side e

ffects of cancer therapy

GITRACT
Inadequate
dietary glutamine
= MUCOSAL
DAMAGE
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) s
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——
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e

Oxidative stress

Cell death =
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Additional potential benefits

+ Energy. improved nitrogen
balance

= Detoxification of normal host + Sarcopenia (muscle loss)
tissues (via glutathione)

- : condary side effects
4+ Host mucosal immune function ¥ 56 ys sffec

(leukocyte immunonutrient) + Pain management

= Ability to maintain treatment
schedule and dosage

= Resilience to additional
therapeutic treatment injury

t Quality of life
+ Costs and hospitalization
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CLINICAL INVESTIGATION Head and Neck

DOUBLE-BLINDED, PLACEBO-CONTROLLED TRIAL ON INTRAVENOUS
L-ALANYL-i-GLUTAMINE IN THE INCIDENCE OF ORAL
MUCOSITIS FOLLOWING CHEMORADIOTHERAPY IN PATIENTS
WITH HEAD-AND-NECK CANCER

Leanpro C. A. Cercuiertr, M.D..* Avmepo H. Navicante, M.D., Pu.D_*'
MarmeL A. Lurterar, M.D.." Monica A. Castro, M.D..* Ricarpo Kirchuk, M.D.,’
MarceLo Bovomi, M.D..** Maria Estaer CaBarar, M.D.." Berta Rotn, M.D.}
GRrACIELA NEGRETTL, PuArRM.D..® BEATRIZ SHEINKER, PHARM.D..® AND Patricia UcHiMA, Puarm. DS

*Translational Research Unit, 'Internal Medicine Department, *Radiotherapy Department, *Pharmacy Department, Instituto de
Oncologia Angel H. Roffo, Universidad de Buenos Aires, Buenos Adres, Argentina

Purpose: We performed this double-blinded, placebo-controlled study to determine the safety and efficacy of
L-alanyl-L-glutamine in the prevention of mucositis in patients with head-and-neck cancer.

Methods and Materials: Thirty-two patients with head-and-neck cancer were treated with chemoradiotherapy
(CRT) (radiotherapy daily up to 70 Gy plus cisplatin/5-fluoruracil once a week) and were asked to participate.
Twenty-nine patients received the CRT schedule and were double-blindly assigned to receive either intravenous
L-alanyl-L-glutamine 0.4 g/kg weight/day or an equal volume of saline (placebo) during chemotherapy days.
Results: Fourteen patients received L-alanyl-L-glutamine and 15 received placebo. Mucositis was assessed by the
Objective Mucositis Score (OMS) and the World Health Organization (WHO) grading system. There was a
significant difference in incidence of mucositis developed in patients receiving placebo compared with those who
received L-alanyl-L-glutamine (p = 0.035). The number of patients with severe objective mucositis (OMS >1.49)
was higher in the placebo group compared with the v-alanyl-L-glutamine group (67% vs. 14%, p = 0.007).
L-alanyl-L-glutamine patients experienced less pain (three highest Numeric Rating Scale scores of 1.3/10 vs. 6.3/10
respectively, p = 0.008) and need for feeding tubes (149 vs. 60% respectively, p = 0.020) compared with placebo
patients. No adverse effects related to the drug or the infusions were noted in either group.

Conclusion: For patients with head-and-neck cancer receiving CRT, intravenous L-alanyl-L-glutamine may be an
effective preventive measure to decrease the severity of mucositis. © 2006 Elsevier Inc.

Int J Radiat Oncol Biol Phys. 2006 Aug 1;65(5):1330-7.



(Schec;ule of the antineoplastic and intervention tre atments
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Pain intensity (NRS)
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EHEVREREERERRSERLEE

* -

Placebo Glulamineg

Fig. 4. Intensity of pain (mean of three highest
Numeric Rating Scale [NRS] scores) in the
glutamine and placeho groups.

p = 0.008, Wilcoxon rank sum test.
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Fig. 5. Need for analgesia in the glutamine and placebo groups.
p= 0.025, Fisher exact test, for opioids (step 2 and step 3) vs. no
analgesics or step 1 analgesics.

Int J Radiat Oncol Biol Phys. 2006 Aug 1;65(5):1330-7
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Purpose and Methods

= Purpose :
— To assess the efficacy of parenteral Glutamine dipeptide (L-Alanyl-L-Glutamine Dipeptide, 20 g-m/100ml, 1V) for
preventing of oxaliplatin induced neurotoxicity.
= Patients and Methods:

— 120 patients with metastatic colorectal cancer (NCRC) entered into the study. 60 patients randomly assigned to
receive IV glutamine dipeptide (20 g-m 1V) day 1-2 with FOLFOX-4 to be repeated every 15 days as a first line of
treatment of metastatic colorectal cancer and 60 patients assigned to receive only FOLFOX-4 (control group).
Neurotoxicity symptoms and signs were evaluated before each cycle.

Journal of Cancer Therapy, 2016, 7, 609-621



Results
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HuEE | Purpose. Oxaliplatin plays an important role in adjuvant chemotherapy but its foxicity often resultz in dose reduction or discontinuance. We evaluated
the clinical benefits or harm of parenteral glutamine dipeptide (N2-LAlanyl-L-Glutamine Dipeptide, 20 g - m/100 ml, IV) for stage |ll colon cancer patients
receiving oxaliplatin-based chemotherapy. Methods. Between January 2015 and December 2017, 74 stage Il colon cancer patients who received
FOLFOX-4 as adjuvant chemotherapy were enrolled and their data analyzed refrospectively. Among these patients, 31 had raceived [V glutamine dipeptide
(20 g - m V) days 1-2 with FOLFOX- 4 repeated every 15 days (glutamine dipeptide group), and 43 patients received only FOLFOX-4 (control group).
Main measures were neurctoxicity symptoms and signs before each cycle, non-neurclogical toxicities and events (dosage reduction, disease recurrence or
progression) and clinicopathologic features, neurotoxicity, disease recurrence, and prognosis. Results. Patients receiving glutamine dipeptide had
significantly fewer naurologic symptoms than controls, including significantly lower incidence of grade 1-2 neuropathy after four and six cycles (6.45% vs.
32.56%, p=0.0113; 6.45% vs. 51.16%, p <= 0.001 respectively). No significant differences were found between groups in nausea, vomiting, neutropenia,
and thrombocytopenia. Compared to controls, patients with intravenous glutamine dipeptide had less mucositis (3.23% verse 20.93%, p = 0.0382), a lower
percentage of incomplete FOLFOX courses (p = 0.0204) and no increasad recurrence rates or impaired prognosis. No significant differences were found in
overall, disease-free, and cancer-specific survival between groups. Conclusion. Supplemental IV glutamine dipeptide significantly decreasas the incidence
and severity of oxaliplatin-induced neurotoxicity in stage Ill colon cancer.




Mechanisms of chemotherapy-induced peripheral neuro
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Putative mechanisms of glutamine effects on gut bar rier function

Protection against apoptosis and cellular stresses

Heat shock proteins
(HSP- 70. HSP-25, HSP-72)
Autnphagr GSH
ER stress

HSH Gluta te
mTOR ’\ 'l
I / ,/* NF-kB
= .;_-.-. w il A"t"‘

\‘f STAT-L STAT:3 inflammation

MAPKs 1 \ STAT-4, STAT-5

(ERK1/2, INK) Growth factors

(EGF, IGF-I, TGF-q) TI8ht junctions
l (Claudin-1, Claudin-4,
d® occludin, 20-1,20-2, 20-3)
Enterocyte
proliferation

Maintaining intestinal tissue integrity
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The depletion of GLN during stress, and its consequ ences
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Does glutamine deprivation treat cancer?




Amino acid starvation strategies in cancer

Glutamine depletion No specific glutamine depleting agent available, L-asparaginase acts as both L-glutamine
and L-asparagine depleting agent

Glutamine transporter Specific inhibitor not yet available, benzylserine may inhibit one of the glutamine
inhibition transporter SLCT1A5

Glutaminase inhibition CB-839 (Glutaminase-1 specific)

BPTES (Glutaminase-1 specific)
BPTES nanoparticle

DON (Target glutaminase-1, may also target glutamine fructose-6-phosphate
amidotransferase)

Alkyl benzoquinones, (Glutaminase-2 specific inhibitor)

968 (Glutaminase-1 specific)

*L-asparaginase, ADI-PEG20 not included

Fung et al. Drug-induced amino acid deprivation
as strategy for cancer therapy. Journal of
Hematology & Oncology 2017

Jiun-I Lai, M.D. Ph.D



Amino acid starvation strategies in cancer

= The best developed small molecule is CB-839, a potent inhibitor of the mitochondrial

glutaminase (GLS) and the only one that is currently used in clinical trials in cancer
patients

= Since GLS catalyzes the conversion of glutamine to glutamate, it is anticipated that the

treatment will deplete intracellular glutamate and block its further utilization in the TCA
cycle, NEAA production and nucleotide biosynthesis.

= However, the physiological responses to glutaminase inhibition are likely to be different
from glutamine deprivation in tumor cells

Jiang et al. Starve Cancer Cells of Glutamine: Break the Spell or Make a Hungry Monster?
Cancers 2019
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CANTATA: Primary Analysis of a Global, Randomized, Placebo-
Controlled, Double-Blind Trial of Telaglenastat (CB-839) + Cabozantinib
vs. Placebo + Cabozantinib in Patients With Advanced/Metastatic Renal
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Altered Tumor Metabolism in Tumor Cells
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GLUTAMINE
-

Inhibiting glutaminase deprives

Telaglenastat - - tumor cells of glutamate as a
(Glutaminase Inhibitor) vital fuel source
'Warburg O. J Cancer Res. 1925;9(1):148-163; 2Warburg O. Science. 1956;123(3191):309-314; .
3Altman BJ et al. Nat Rev Cancer. 2016;16(10):619-634. Content of this presentation is the property of the author, licensed by ASCO. 2021 AS CO
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CANTATA Study Design

Telaglenastat
P ey (800 mg BID PO)
Key Eligibility Criteria n
« Advanced/metastatic clear cell RCC Cabozantinib o Primary
« KPS = 70% (60 mg QD PO) 2 IRC-adjudicated PFS
» 1-2 lines of prior therapy including o per RECIST v1.1
at least 1 antiangiogenic therapy 1:1 S
or nivolumab + ipilimumab — Secondary
; Overall Survival
Placebo BID ; Investigator-

* N=444
« Stratification factors:
- Prior ICI therapy (yes vs. no)

- IMDC Prognostic Risk Group (favorable
vs. intermediate vs. poor)

assessed PFS

-+

Cabozantinib
(60 mg QD PO)

NCT03428217

BID, twice daily; ICl, immune checkpoint inhibitor; IMDC, International Metastatic RCC Database Consortium; IRC, independent review committee; KPS, Karnofsky Performance Status; PFS, progression-free survival; PO, per os;
QD, once daily; QOL, quality of life; RCC, renal cell carcinoma; RECIST, Response Evaluation Criteria in Solid Tumors

Presented By: Nizar M Tannir, MD #ASCO21 | Content of this presentation is the property of the author, licensed by ASCO. 2021 ASCO
Permission required for reuse. ANNUAL MEETI N(‘;‘ k-



Efficacy (IRC-Assessed)

Progression-free survival (IRC)

Median, months (95% CI) 9.2 (7.6, 11.1) 9.3(7.6, 11.0)
Hazard ratio (95% Cl)2 0.94 (0.74, 1.21)
P-value 0.653
Confirmed best responses, n (%)
Complete response 2(0.9) 2 (0.9)
Partial response 67 (30.3) 60 (26.9)
Stable disease 121 (54.8) 134 (60.1)
Progressive disease 19 (8.6) 19 (8.5)
Not evaluable/unknown 12 (5.4) 8 (3.6)
Overall response rate, n (%) 69 (31.2) 62 (27.8)

Cl, confidence interval; CR, complete response; IRC, independent-review committee; PR, partial response.
NOTE: Hazard ratios based on stratified analyses for progression-free survival. Overall survival data not mature at data cutoff for primary analysis (August 31, 2020).
aBased on stratified analysis according to IMDC prognostic risk group (favorable/intermediate/poor).

Presented By: Nizar M Tannir, MD #ASCO21 | Content of this presentation is the property of the author, licensed by ASCO. 2021 ASCO '
Permission required for reuse. ANNUAL MEETI N& =



IRC-Assessed Progression-Free Survival

Median PFS
1.04 (months)
Telaglenastat + Cabozantinib 9.2
Placebo + Cabozantinib 9.3
0.8 Hazard ratio (95% Cl) 0.94 (0.74, 1.21)
P Log-rank P-value 0.6528
o 0.6-
o]
o]
o
w 0.4-
L
o
0.2+
00 | I I 1 1 1 | | 1
0 3 6 9 12 15 18 21 24
Time (Months)
Number at risk
Telaglenastat + Cabozantinib: 221 185 131 97 37 15 6 0 0
Placebo + Cabozantinib: 223 184 117 90 40 21 9 2 0
Cl, confidence interval; IRC, independent review committee; PFS, progression-free survival
Presented By: Nizar M Tannir, MD #ASCO021 | Content of this presentation is the property of the author, licensed by ASCO. 2021 ASCO‘

Permission required for reuse. ANNUAL MEETINGH .



Overall Survival i
Not mature at data cutoff date: 77 deaths (34.8%) in tela+cabo arm, 69 deaths (30.9%) in

pbo+cabo arm

1.0
0.8+
0.6+

0.4+

OS Probability

0.24

Median OS
(months)
Telaglenastat + Cabozantinib 22.2
— Placebo + Cabozantinib 24.8

0.0
0

Number at risk

Telaglenastat + Cabozantinib: 221
Placebo + Cabozantinib: 223

T
3 6 9 12 15 18 21 24 27

Time (Months)
212 199 178 144 83 38 12 2
211 201 187 144 89 44 19 8

Cabo, cabozantinib; Cl, confidence interval; OS, overall survival, pbo, placebo; tela, telaglenastat

Presented By: Nizar M Tannir, MD

#ASCO21 | Content of this presentation is the property of the author, licensed by ASCO. 2021 AS CO
Permission required for reuse. ANNUAL MEETINGY.
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Conclusions

 Addition of telaglenastat did not improve the efficacy of cabozantinib in patients with
MRCC in this study

- No significant difference in PFS between arms

« Telaglenastat plus cabozantinib was well tolerated, with AE profiles consistent with known
risks of both agents

« Data in prior ICI| subgroup may inform future development of telaglenastat

« This study provides valuable insight on efficacy outcomes of a contemporary population of
patients with mRCC who receive cabozantinib in the 2/3L setting

AE, adverse event; ICI, immune checkpoint inhibitor; mRCC, metastatic renal cell carcinoma; OS, overall survival; PFS, progression-free survival

Presented By: Nizar M Tannir, MD #ASCO21 | Content of this presentation is the property of the author, licensed by ASCO. 2021 ASCO
Permission required for reuse. ANNUAL MEETINGN.



Dipeptiven: Product characteristics

20% infusion solution concentrate containing dipeptide alanyl-glutamine
100 ml contains: 20 g N(2)-L-alanyl-L-glutamine

= 13.46 g glutamine , 8.20 g alanine

A clear colorless solution

Available in glass bottles of 50 ml and 100ml
Solution for infusion after mixture with a compatible infusion solution.

A

Dipeptiven
Concentrate for selution for infusion )
100 ml contains:

N2L-atamyl-L-glutamine 20 g (.20 5 L-skmwe
1346 g L-ghstamine), water for injecions ¢

L

Theor osmelarity: 921 mosmolfl
Tirafion acidity :  90-105 mmol NaOH!
pH value : 54-80

1]
s
n
Marufsces
-B05 bl
Dbt 0

100ml S B2 e
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Therapeutic indications

» For hypercatabolic and/or -metabolic states during clinical nutrition
» |t should be given together with parenteral or enteral nutrition or a combination of both.

= protein synthesis
» amino acid synthesis
= nucleic acid synthesis

= amino sugar synthesis
NH,,*'H

cellular . -
ATP B o S e === glutamate x} gluconeocgenesis
o - - .‘.

2.g. intestinal cells o = -

= ~I
2 - ucose
glutathicne - b o

& -
synthesis liver kidney

giutamine "*==s=a

b4 u
'/ ammoniagenesis = g Ureagenesis

glutathione D, _D, “
{? | acid base ammonia m
balance homeostasis
redox potential & kidney liver
antioxidant capacity

e.g. HSP T/ NFxB 1
4 4

| pro-inflammatory
cytokines U




Mechanisms of enteral and parenteral glutamine (GLN ) supp ly

Orallenteral IV or TPN /‘“- — I Al
nutrition solutions i S g/ -

=
i

Intestinal Basclateral
lumen Enterocytes membrane

Aming acid Transpoeter
{o.q9. N Systam)

{a,g9. Respiratory fued, p : ?
Eynihesms, nucleohide synihesia) K - T 3

£ =2
ﬁ%‘bwmwwm

Froa glutamine only
———

|

o

Free glutamine along
with other amine acids
{e.g. alanine}

R

Glutaming dipeptides
{w.q. Ala-Gin)

Vinicius Cruzat et al. Nutrients 2018, 10, 1564



Outline: Nutrition intervention for cancer patient S

e Introduction
* Definition and Influence of cancer-related cachexia/malnutrition

* Nutrition strategies
e Special for chemotherapy: IV glutamine
e General concepts: Fish oil (n-3 PUFA)
e Guidelines

e Conclusion
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Randomized control trials

Effects of an oral nutritional supplement containing eicosapentaenoic EPA
acid on nutritional and clinical outcomes in patients with advanced
non-small cell lung cancer: Randomised trial™

Karla Sanchez-Lara“, Jenny G. Turcott, Eva Juarez-Hernandez *,
Carolina Nufiez-Valencia®, Geraldine Villanueva®, Patricia Guevara ",
Martha De la Torre-Vallejo?, Alejandro Mohar ¢, Oscar Arrieta ™"~

ProSure (Abbott Nutrition,Columbus, Ohio, USA).
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Fish oil-enriched nutrition
combined with systemic
chemotherapy for gastrointestinal
cancer patients with cancer

cachexia
Total cohort
100F—wma, p=0.84
s 80 ! ) ) "
- e Without FO-enriched nutrition
% 60}
m
£
B !
2 a0
kS
e
A 20 With EO-enriched nutrition
0 1 1 1 1 L 1 1
0 300 600 900 1200 1500 1800
Ti f
Riliss 8 ik ime after surgery (Days)
Without FO-enriched nutrition
91 59 32 18 11 7 0
With FO-enriched nutrition
37 26 14 10 8 ) 0

*mGPS (modified Glasgow prognostic score): Patients with elevated
CRP (>0.5 mg/dl) were given a score of 1 or 2 depending on the
absence or presence of hypoalbuminemia (<3.5 g/dl). Patients with a
normal CRP and any albumin level were given a score of 0.

mGPS 1 or 2 patients

-

p=0.0096
= 80 With FO-enriched nutrition
£
Zeof
¥~
g
i -
E Without FO-enriched nutrition
A 20}
0 1 L 1 ] 1 1 1

0 300 600 900 1200 1500 1800
R 2 ik Time after surgery (Days)
Without FO-enriched nutrition

16 9 4 2 1 1 0
With FO-enriched nutrition

13 9 =] 2 2 ? 0

Shirai Y et al. Sci Rep 2017; 7:4826
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_Fish oil-enriched nutrition

combined with systemic

chemotherapy for gastrointestinal
s cancer patients with cancer

cachexia

Published online: 06 July 2017
Yumiko Shirail, Yoshinaga Okugawa®**°, Asahi Hishida®, Aki Ogawa’, Kyoko Okamoto’, Miki
. Shintani', Yuki Morimoto?, Ryutaro Nishikawa?, TakeshiYokoe?, Koji Tanaka?, Hisashi Urata?,
. Yuji Toiyama*, Yasuhiro Inoue®, MotoyoshiTanaka®, Yasuhiko Mohri®, Ajay Goel’, Masato
© Kusunoki®, Donald C. McMillan(® & Chikao Miki?

Conclusion: FO-enriched nutrition may improve the prognosis of patients with cancer cachexia
and systemic inflammation (i.e., those with a mGPS (modified Glasgow prognostic score) of 1 or 2.)



Marine ®-3 polyunsaturated fatty acid intake
and survival after colorectal cancer diagnosis
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Song M, et al. Gut 2017; 66: 1790-6
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Fig. 2. Progression free survival Kaplan Meyer curves of ONS-EPA and C groups.

Table 5
Cox multivariate analysis of progression free survival adjusted by age, sex, functional
status, stage, histopathology, smoking history, malnutrition and ONS-EPA intake.

Hazard ratio (95% Q) p

Age <60 vs > G0 years 132 (0.68—2.5) 0417
Sex Male vs Female 231({1.04-51) 0.04
ECOG 0-1wvs 2 155(0.88—2.7) 0.128
Stage B vs IV 33 (1.2-9.0) 0.02
Histopathology Adenocardnoma vs others 0084 (0.94—2.4) 0.08
Smoking History Absent/present 1.04 (0.52—-2.0} 0.897
Malnuirition {SGA) AvsBand C 112 (0.59-22) 0. 716
OMNS-EPA Control vs Experimental 0530 (0.27-1.0) 0.05

SGA = Subjective Global Assessment.
OMS-EPA = Oral nutritional supplement containing eicosapentaenoic acid.
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Original Article

Effects of parenteral ®-3 fatty acid supplementation in

postoperative gastrointestinal cancer on immune .. : .
function and length of hospital stay: a systematic review beneficial for gastrointestinal

and meta-analysis

Hao Bai MpH', Zhaoping Li Ms?, Yan Meng Ms”, Yue Yu MBBs', Huanhuan Zhang

MBBs', Deqiang Shen MBBs', Liyong Chen Mp'*

Institute of Nutrition and Food Hygiene, School of Public health, Shandong University, Jinan, China

Conclusions: The results of this
study suggest that parenteral w-
3 fatty acid supplementation is

cancer patients, and is
accompanied by improved
postoperative iImmune function
and satisfactory clinical

’Department of Nutrition, Shandong Provincial Hospital Affiliated to Shandong University, Jinan, China O u t C O m e S
Table 1. Characteristics of included studies in meta-analysis
First author  year Country Dia:guosfis of Nlm‘lb.er of . In'rer\-‘en‘rliou measures : ]{Hen‘ention Quality
patients participants (I'C)*  Intervention group Control group time (d) scores

Makay™ 2013 Turkey GC 14/12 ®-3 and ©-6 fatty acids (Omegaven, 0.2 -6 fatty acid (Lipovenoes 10%, 0.8 5 4
g'kg/d; Lipovenoes 10%. 0.6 g'kg/d) gkg/d)

Wei 2014  China GRC 26/20 ®-3 fatty acid (10% Omegaven, 0.2 ghkg/d, -6 fatty acid (20% Intralipid,1.0 g'kg/d) 6 4
®@-3/e-6 ratio was 1:4)

Heller” 2004 Germany GIC 24/20 0.8 g'kg/d soybean oil + 0.2 g'kg/d fish oil 1.0 g'kg/d soybean oil 5 6
(2-3/0-6 ratio was 1:4)

Jiang™ 2009  China GIC 100/103 0.2 g/kg/d fish oil + 1.0 g’kg/d soybean oil 1.2 g'kg/d soybean oil 7 7
(-3/0-6 fatty acid ratio 1:3)

Zhu? 2012  China CRC 20/28 0.2 g’kg/d fish 0il + 1.0 g’kg/d soybean oil 1.2 g'kg/d soybean oil 7 7

Liang™ 2008  China CRC 20/21 0.2 g/lkg/d @-3 PUFA (o-3/@-6 ratio was 1:3) 0.8 g/kg/d soybean oil 7 7

Wachtler” 1997  Germany CRC 19/21 MCT:LCT: fish oil, 5:3:2 MCT:LCT, 5:5 5 6

TC'RC: colorectal cancer: GC: gastric cancer: GIC: gastromtestinal Cancer.

*I: intervention Group: C: control group
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The Effect of Supplementary Omegaven® on the Clinical
Outcome of Patients With Advanced Esophagogastric
Adenocarcinoma Receiving Palliative Epirubicin, Oxaliplatin,
and Capecitabine Chemotherapy: A Phase II clinical trial

AMAR M. ELTWERI!', ANNE L. THOMAS?, WEN Y. CHUNG', BRUNO MORGAN',
JOHN THOMPSON?, ASHLEY R. DENNISON! and DAVID J. BOWREY!:2

Table 1. Demographic characteristics of the EOX plus fish oil (intervention) and EOX alone (historical control) groups.

Patient characteristics

EOX alone EOX + fish p-Value
(n=37) oil (n=21)

Gender (male:female) 26:11 16:5 0.63
Median age in years (range) 66 (36-81) 67 (47-80)
Number of patients aged over 60 years 8 16 <0.001
Performance status (0:1:2) 15457 8:9:4 0.04
Median baseline weight in kg (range) 70.6 765

(43.1-105.7) (49.0-110.6) 0.98
Tumour site
Oesophagus: GEJ: Stomach 10:11:16 1¥:5:5 0.14
UICC stage (3:4) 3:34 3:18 0.46
Total number of chemotherapy cycles for all patients (median chemotherapy cycles per patient) 160 (5) 91 (6) 0.83
Number of patients completing 4 cycles (%) 23 (62%) 12 (60%) 0.70
Number of patients completing 6 cycles (%) 16 (43%) 11 (55%) 0.50

EOX, Epirubicin, Oxaliplatin, and capecitabine combination; GEJ, gastroesophageal junction; UICC, Union for International Cancer Control; WHO,
World Health Organisation.

AMAR M. ELTWERI et al. ANTICANCER RESEARCH 39: 853-861 (2019)



Omegaven (lipid emulsion containing 10% fish oil wit ha
high % of n-3 FA, esp., EPA+ DHA) with chemotherapy In
esophageal cancer

Study design and sample size. This was a prospective, single-arm
phase II clinical pilot trial. As this was a pilot/feasibility study,
sample size was selected on pragmatic grounds to make an estimate
of recruitment, retention, and drug toxicity, while not exposing too

Table II. Radiological tumour response at six months according to
treatment received.

many participants to the full range of experimental procedures (14). Response EOX (n=28) EOX plus fish p-Value
Intervention. Participants received palliative chemotherapy with IV oil (n=15)

epirubicin (50 mg/m2) and oxaliplatin (130 mg/m2) every 21 days
and oral capecitabine (1,250 mg/m2) daily for 21 days (15). This is

standard practice for care of these patients in the UK. As part of the CR | (4%) 0 (0%) 047
trial, this regimen was coupled with intravenous infusion of omega- PR 11 (39%) 11 (73%) 0.03*
3 PUFAs as Omegaven® (Fresenius Kabi, Bad Homburg, Germany). SD 11 (39%) 3 (21%) 024
Omegaven® was infused once weekly at a rate of 2 ml/kg body PD 5 (18%) 1 (%) 034

weight for 4 h (i.e., 140 ml for 4 hours in a 70 kg patient).

e g Ay e . \ ; Overall response
Omegaven® is a 10% fish oil lipid emulsion. Chemical analysis by : P

gas chromatography revealed the contents of the batch used in the CR+PR 12 (43%) 11 (73%) 0.05*
current study to be 2.0 ¢ EPA and 2.3 ¢ DHA/100 ml, respectively. Disease control
Thus. patients received 0.04 and 0.046 ¢ EPA and DHA/kg body CR + PR +SD 23 (82%) 14 (93%) 031

weight for each 4-h infusion; in a 70 kg patient this would equate
to 2.8 ¢ EPA and 3.2 ¢ DHA during each infusion. Omegaven® was
administered through a peripheral venous line immediately after the
chemotherapy treatment on day | of each cycle and then again on
days 8 and 15 of the cycle (14). Blood samples were collected progressive disease. *Statistically significant differences.
before and after each infusion for plasma cytokine analysis.

EOX, Epirubicin, oxaliplatin, and capecitabine combination; CR,
complete response; PR, partial response: SD, stable disease; PD,

AMAR M. ELTWERI et al. ANTICANCER RESEARCH 39: 853-861 (2019)



Omegaven significant reductions IL-2 ,TNF- a and VEGF
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Review Article Chemopreventive and

R Chemotherapeutic Effects of Fish Oil
derived Omega-3 Polyunsaturated
Fatty Acids on Colon Carcinogenesis

Ja Young Lee ' Tae-Bu Sim,' Jeong-eun Lee (),' Hye-Kyung Na (02

'Department of Food and Nutrition, College of Health and Wellness, Sungshin Women's University, Seoul
033, Korea
*Department of Food Science and Biotechnology, College of Knowledge-Based Services Engineering,

G OPEN ACCESS Sungshin Women's University, Seoul 01133, Korea
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Therapeutic effects of long-chain n-3 PUFAs in colo

Type of n-3 PUFAs
Fish oil

Fish oil

Oral supplement
of n-3 FAs

Fish ofl capsule

Fish oil capsule
Oral supplemant

of n-3 FAs
Fish ail

Fish oil

Dose/period .

1.2 g/kg/day for 7 days

2.0 g of fish oil containing 600 mg
of EPA & DHA for 9 whk

2.0 g of EPA & 1.0 g of DHA/day
for 7 days befora surgery

2.0 g fish oil containing 600 mg/
EPA + DHA/day for O wk

2.0 g fish oil containing 1.4 g EPA
£1.0 g DHA twice/day

2.0 g of EPA & 1.0 g of DHA/twice/
day for 7 days before surgery

£.1 g fat with 1.0 g of EPA/twice/
day for 12 wk

Fizh il supplemants par day (12

mg EPA + 45 mg DHA/capsula)
(total dosa of 456 mg /day of EPA

+ DHA) for 2 yr

able 1. Therapeutic effacts of dietary long-chain n-3 PUFAs in colon cancer patients

Subjects
43 CRC patients undergoing
radical resection

93 CRC patients undarzoing
chemotherapy

148 patients refierred for elective
CRAC surgery

11 CRC patients undergoing
chemotherapy

51 patients requiring colon cancer
surgery

148 patients reforred to colon
cancer surgary

10 CRC patients (stage V)

104 participants belong to
expearimantal group

- Reduce the serum IL-6 levels

« Incraasa the CD4'/CDE

- Reduce the serum THF-a levels

« Increase the CD3 & CD4 lymphocyte percentage
- Reduce tha C-reactive protein/albumin

« Increase the production LTB

« Reduce the production of LTE:

- Increasa the neutrophil 5-HEPE production

« Beduce the 5-HETE

« Increase the body welght

« Reduce the CRP/albumin

« Increase the proportion of EPA inthe mucosal lipids

« Increase the DHA levels in colon tissue

« Increasa body waight

« Enhanced quality of life

« Reduce tha ratio of n-6 PUFAs/n-3 PUFAs
« Reduce tha colon cancer incidence

n cancer patients

__Jfl_s_.ﬂference

73]

4
[75]

[78]
(771
[64]
[78]

781

n-3, omega-3; FA, fatty acids; PUFAs, polyunsaturated fatty acids; CRC, colorectal cancer; IL, interleukin; THF-o, tumor necrosis factor-a; EPA, eicosapentaenoic
acid; DHA, docosahexaenoic acid; LTBs, leukotriena B4; LTE:, lsukotriene BS; HETE, hydrowyeicosatetraenoic acid; HEPE, hydroxy-sicosapantaenoic acid; CRP,
C-raactive protein; n-G, ocmega-6.

Clin Nutr Res. 2017 Jul;6(3):147-160



Omega 3 fatty acid synergies chemotherapy

Tebile 2 Combinathon/synergistic efects of n-3 PUFAS with chemothasrapeatic or chemoprevantive ageats

n-3 PUFAS Chesmacals Modals Effects Aeferenca
DHA, EPA Pac@taxel Caco-2 ceils - Induce apoptoss [E0]
DHA =-FU Ceco-2 cedls - Irthibit the cedl growth through cell cycle arrest [29]
- Induca apopisis =5
HA Calscoxib HC&-T ceil - Induce apopiosts [
- Reduce the COXN-2 expressian
DHA, EPa SoFL & O HT28, MCT-TE - Reduce the CSC/CILC population [y
SCID mice REnografs - SUppression of burmar growthi
of CH - Imcrease the phosphorylation of PFTEN
- Reducticn of Akt phospharyiation
- Hormaliration of f-catenin axpression
Fish ol S-FU & OXN&FRI HT-20 (Bax ) - Induce apopioss via mitochondrial membrane depolarizathon [B1]
OHA XEC CaCo-2 celis - Reduce the expression OO, IMDS, cycisn 01, f-cstening, NF-x3 Ea5E]
- Imhibit the cedl growth
- Induca apopiosts
DHA, EPA Domoeruibdcin HT-23 cells, - Reduce the cholesterod synthesis & Incorporation in the detergent resistant 2]
chemoresistart HT-29-dx - membrane
=2l - Reduced thea amownt of Pgp and MAPT contalned |0 detergent resistant membrane

- Decreased the ransportars actvity
- Restored the antftumor efects of diferent chemotherapaete drugs

- Restored a proper tumor-immune systam recognitiocn n response o chemotherapy
Im malsdrug resistant temor

Fesh R (Cispiantin Xenografits with colon - Reduece the tumar walght =]
cancar celis
DHA Butyrate HCT-T16 cedls - Reduce the methylation of pro-s2popioiic pEnes [50]
Fish ol ButyTste ADm-iduced colbon - Reduce the aherrant crypt height and apoptosts ==
cancar mocksl - Induces apoptosis
- Incresse the p27 proteln ieveis
Fi=zh o Oifve il Dss-induced colds - Suppress the MO synithase expression =21
madet - Reduce the colonic THF-o and 1T, leweis
Fi=h o Curcumin Dss-induced colltis - Enhanca the resciution of chronic Inflememation [=E]
madet - Bupgress the ME-KB
~ Improvwe the repsir of cobonic epitheliom
Fich oo Quercitrin Dss-induced colds - Reduce the MPO B AF activities [&1]
mendel - Restore the colonic glutathions content

- Reduce the colonlc insult

n-3_ omega-3; FUFAs, poifyunsatursted fathy achds; DHA, docosshexsamnoic soid; EPA, efcosapentaencic soid; 5-FU, S-Muomoeracit; COX-3, cycloaxypenase-2;

06, ommdlplating BCID, severse combined iImmunodesciency; TR, compiete responss; TS0, cancer stem cell; C5LC, cancer stem-Ske cell; PTEN, phosphatase and
tensin homobog: IR, irinotecan; p-RSC, T.4-phenylenebdisimethylene)selenocyanate; INOE, Inducible nitric oxlde synthase; NFKB, neciear factor-kappa B: PER.
p-glycopaoteing MR muttidrug resistance eistad protein 1; &0, apoxymethane; 058, dextran swifats sodium; MO, nitric oxida; TMF-@, meor necnosls Tector-a:
LTH,. leukotriense 34; M PO, myskoperocidasa; AP, alkaline phosphatase.

Clin Nutr Res. 2017 Jul;6(3):147-160



Fish oil prevent colon carcinogenesis through multi ple
mechanisms

§ Ratio of n-3 to n-6 PUFAs in mucosa

¥ Level of C-reactive protein

} Cholesterol synthesis
e COOH » § Sensitivity to chemotherapy 8 radiotherapy
MR AT At  Multidrug resistant-associated chemoresistance
[ === + { Side effects of chemotherapeutic agents
s | Cachexia
{ Body weight loss

{ Recurrence of colon cancer
§ Quality of life

Flpure 2. Chemotherapeutic effects of n-3 PURs on colon carcinopanasts.
-3, amega-3; PUFAs, polyunsaturated fatty acids; EPR, eicosapantasnoc acid; DHA, docosahexaenoic acid; n-6, omaga-6.

Clin Nutr Res. 2017 Jul;6(3):147-160



Fish oil down regulate the systemic inflammation

Association of immunologic, metabolic, and clinical
phenomena in cancer

Anorexia

_
NK cells Weight loss and
GCXe poor function
Upregulatedinnate @
immune response
2 Neutrophils
Fatigue and pain
y
.
Macrophages

Depression

Pathophysiology and metabolism in the presence of a
tumor: the mechanisms.

CNS signals
anorexia
, Liver
metabolism
’ changes
Fat use and
depletion

Muscle
wasting

J. Arends et al. / Clinical Nutrition 36 (2017) 1187-1196



Omega-3 fatty acid block inflammatory pathway

Clinical Nutrition 36 (2017) 65-78
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Potential applications of fish oils rich in omega-3 polyunsaturated : . - 2
] ; ) 4 GrossMatk © (@) § Transtormed Cells
fatty acids in the management of gastrointestinal cancer ¥ B -
sa,* b a 6, d - a igvcoa g Survivin
A.M. Eltweri * 7, A.L. Thomas °, M. Metcalfe ¢, P.C. Calder ©“, A.R. Dennison “, D.]. Bowrey ©-3 Fatty Adds a Survival Cip
-
? Department of Surgery, University Hospitals of Leicester, Leicester, LE1 SWW, United Kingdom {DHA & EPA] - : clAP-1/2
b Department of Cancer Studies, University of Leicester, LE2? 71X, United Kingdom XIAP
© Human Development & Health Academic Unit, Faculty of Medicine, University of Southampton, Southampton, United Kingdom I
¢ NIHR Southampton Biomedical Research Centre, University Hospital Southampton NHS Foundation Trust and University of Southampton, Southampton, v : - ™F
United Kingdom Q Proliferation L-1/6
Cox-2
ARTICLE INFO SUMMARY
v : _ Mwp.5
- _ - 0 - - - - . Invasion ICAM-1
Article history: Background & aims: Despite advances in chemotherapeutic agents and surgical approaches for its Inflammation ’
Received 22 September 2015 management, gastrointestinal cancer still accounts for 27% of new cancer cases and 35% of cancer related @ VCAM-1
Accepted’d January 2016 mortality worldwide. Omega-3 polyunsaturated fatty acids (PUFAs) specifically eicosapentaenoic acid ® ELAM-1
(EPA) and docosahexaenoic acid (DHA) have anti-inflammatory and anticancer activities and are used as @
Keywords: immuno-nutrients. >
Cancer - Methods: A literature search was conducted to identify primary research reporting on applications of the =
Docosahexaenoic acid . R — ol -

: ; 2 omega-3 PUFAs in gastrointestinal cancer. : 2
Eicosapentaenoic acid ’ —_— ; : Angiogenesis VEGF
Fish oil Results: Reported laboratory studies indicate a clear role for omega-3 PUFAs in preventing cancer
Castrointestinal development at various stages including cancer cell proliferation, survival, angiogenesis, inflammation
Inflammation and metastasis. In clinical settings, omega-3 PUFAs have been reported to improve the immune response,

maintain lean body mass, improve quality of life and improve overall survival in patients with colorectal

and pancreatic cancer. In contrast to other Gl cancers, there is a strong connection between inflammation

and oesophageal cancer. v M 2 TWIST
Conclusions: Little work has been done exploring the role for omega-3 PUFAs in oesophageal cancer atastasts CXCR4
prevention and management. The authors are conducting a clinical trial investigating the use of .

parenteral omega-3 PUFAs supplementary to the standard of care (epirubicin, oxaliplatin and capecita-
bine palliative chemotherapy) in patients with advanced oesophagogastric cancer as a promising new
therapeutic approach.

© 2016 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.




Fish oil or w3 polyunsaturated fatty acids (w3-PUFAs) supplementation
actions on gastrointestinal diseases in Human

Familial adenomatous polyposis Polypectomized for CR adenomas/tumors CRC under chemoterapy
- adenomas incidence 1 apoptosis J weight loss
Chemaopreventive activity on CR J+ CRP/albumin
total burden: Sporadic adenomatous CR polyps ST TNF-n, IL-1[3, 1L-10, IL-17A
- Subsite dependence LT profanti-inflammatory balance

- Subtype dependence

i B uaton el muzce W risk of inflammatory and nutritional

complications

CRC prospective studies

CRC risk: contradictory results
Ulcerative colitis Gender dependence
Subsite dependence Pre/post CRC surgery

J inflammatory response
Modulation immune response

- fecal calprotectin

4 intestinal differentiation and

epithelial turnover (increased HES1,

KLF4 related to Notch signalling)

T IL-10

1 S0OCS3 | STAT3 phosphorylation

Modules UC microbiota composition:
. Ruminococcaceae in feces Liver resection of CRC metastases
T Porphyromonadaceae in feces L

vascularity
« mucosal Bacteroidaceae 4

survival after 18 moths
+ T recurrence rate

Barrett's esophagus Esophago-gastric adenocarcinoma
4 COX-2 protein expression 5 under chemoterapy
47 PGE2 Balrrat‘t s esophagus prospective studies e e
L1 proliferation J risk I radiological response

Irdn Pet al. Front. Pharmacol. 2019,10:852.



The Beneficial Effects of n-3 PUFASs In Skeletal Mus cle

| nutrients ml\n\p;)

Review

Potential Roles of n-3 PUFAs during Skeletal Muscle
Growth and Regeneration

Bill Tachtsis"~, Donny Camera and Orly Lacham-Kaplan *

Mary MacKillop Institute for Health Research, Exercise and Nutrition Research Program, Australian Catholic
University, Melbourne, VIC 3000, Australia; bill.tachtsis@myacu.edu.au (B.T.); donny.camera@acu.edu.au (D.C.)
* Correspondence: Orly.Lacham-Kaplan@acu.edu.au; Tel.: +61-459-875-672

Received: 21 January 2018; Accepted: 2 March 2018; Published: 5 March 2018

Abstract: Omega-3 polyunsaturated fatty acids (n-3 PUFAs), which are commonly found in fish oil
supplements, are known to possess anti-inflammatory properties and more recently alter skeletal
muscle function. In this review, we discuss novel findings related to how n-3 PUFAs modulate
molecular signaling responsible for growth and hypertrophy as well as the activity of muscle stem
cells. Muscle stem cells commonly known as satellite cells, are primarily responsible for driving the
skeletal muscle repair process to potentially damaging stimuli, such as mechanical stress elicited
by exercise contraction. To date, there is a paucity of human investigations related to the effects of
n-3 PUFAs on satellite cell content and activity. Based on current in vitro investigations, this review
focuses on novel mechanisms linking n-3 PUFA’s to satellite cell activity and how they may improve
muscle repair. Understanding the role of n-3 PUFAs during muscle growth and regeneration in
association with exercise fould lead to the development of novel supplementation strategies that
increase muscle mass and strength, therefore possibly reducing the burden of muscle wasting
with age.
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Immuno-nutrients (arginine, N-3 fatty acids, * In upper Gl cancer patients undergoing surgical

nucleotides) resection in the context of traditional

* Improve lean body mass perioperative care, we recommend oral/enteral

* Reduces infectious complications immunonutrition (arginine, n-3 fatty acids,

*  Wound healing nucleotides). (Recommendation C1-4; strength

* Prevent/ameliorate treatment related side effects of recommendation strong - Level of evidence
like diarrhea, high - strong consensus)

* mucositis etc.
e Restore organ function
* Improve overall clinical outcomes



I !

Pharmaconutrients and pharmacological agents

General concepts of
treatment relevant to

_—

all cancer patients

=

Pharmaconutrients and pharmacological agents J

‘

| 14) We suggest considering corticosteroids to increase the appetite of anorectic
cancer patients with advanced disease for a restricted period of time (1-3 weeks) but
to be oware of side effects fe.g. muscle wasting, Insulin resistance, infections). (B5-1)

: 15} We suggest considering progesting to increase the appetite of anerectic cancer
patients with odvanced disease but to be aware of potentiol serious side effects (e.g.

thromboembaolism). (B5-2)

16} In patients with advanced cancer undergoing chemot herapy and at risk af weight
loss or malnourished, we suggest to use supplementation with long-chain N-3 fatty
acids or fish oil to stabilize or improve appetite, food intake, lean body mass and bedy

welght. (B5-7)

17} In patients complaining obout early satiety, after diagnosing ond treating

constipation, we suggest to consider prokinetic agents, but to be aware of potential

adverse effects of metaclopromide on the central nervaus system and of
mperidone on cardiae rhythm. (B5-8)

!
Agents with insufficient proof of effectiveness

supplementation with branched-chain or other amino gcids or metabolites
fo improve fat free mass. (B5-5)

19) There are insufficient consistent clinical data to recornmend non-

steroidal antiinflammuotory drugs to fmprove body weight in weight losing
cancer patients. (B5-6)

20) There are insufficient consistent clinical data to recommend

cannabinoids to improve taste disorders or onorexio in cancer patients.

{ 18) There are insufficient consistent clinical dotg to recommend the
‘ {B85-3)

21) There are insufficient consistent clinical data to recommend currentiy
approved androgenic steroids to fncrease muscle mass. (B5-4)

Maurizio Muscaritoli et al. Clinical Nutrition 40 (2021) 2898-2913



2021 ESPEN guidelines on nutrition in cancer
patients

* In patients with advanced cancer undergoing chemotherapy and at risk
of weight loss or malnourished, we suggest using supplementation with
long-chain N-3 fatty acids or fish oil to stabilize or improve appetite,
food intake, lean body mass, and body weight. (Recommendation B5-7;
strength of recommendation weak- Level of evidence low- strong
consensus)

Maurizio Muscaritoli et al. Clinical Nutrition 40 (2021) 2898-2913



* Despite some systematic reviews, like Dewey et al. 2007, which concluded that there was
insufficient evidence to support a recommendation for long-chain omega-3 fatty acids to
treat cancer cachexia [51], two recent reviews demonstrate that long-chain fatty acids
improved appetite, body weight, post-surgical morbidity, and quality of life in weight-
losing cancer patients [52] and long-chain N-3 fatty acids in similar population during
chemo and/or radiotherapy and reported beneficial effects when compared to a control
arm, most prominently conservation of body composition [53]. Interestingly, there are
several reports on the protective effects of fish oil on chemotherapy-induced toxicities
like peripheral neuropathy [54,55]. When supplemented in usual doses fish oil and long-
chain N-3 fatty acids are mostly well-tolerated. Mild Gl effects were reported; the taste, a
fishy aftertaste or fish belching, may impair compliance [56]. Recently ibrutinib has been
associated with epistaxis in patients taking fish oil supplements; therefore, patients
receiving ibrutinib should be counseled to avoid fish oil supplements. Due to the
inconsistencies in the reported effects but with several positive trials published during the
last few years reporting nutritional benefits, a plausible biological rationale, only mild side
effects and no convincingly serious safety issues a weak recommendation for the use of
fish oil and long-chain N-3 fatty acids has been made.
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Outline: Nutrition intervention for cancer patient S

e Introduction
* Definition and Influence of cancer-related cachexia/malnutrition

* Nutrition strategies
e Special for chemotherapy: IV glutamine
e General concepts: Fish oil (n-3 PUFA)
e Guidelines

e Conclusion
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Structure of the ESPEN practical guideline: “Clinic al nutrition in cancer”
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General concepts of treatment relevant to all cance  r patients

=

Screening and
Assessment

|

1) To detect nutritional disturbances at
an early stage. we recommend to
regularly evaluate nutritional intake,
weight chonge and BM|, beginning with
cancer diagnosis and repeated
depending on the stability of the clinical
situotion.(B1-1)

e
__,._-f"-’jdmﬂruﬁr‘k.._____
‘m=;.‘w’_ﬁf"

2) In patients with abnormal screening,
we recammend objective and
guantitative assessment of nutritional
intoke, nutrition impact symploms,
muscle mass, physical performance and
the degree of systemic inflammation.

_ (81-2)

p: b
‘General concepts of
. treatment relevant to 1
| all cancer patients ‘ . — = =
> - Energy and substrate
requirements
. N
.d/ b
" T Weight
R e
3} We recommend, that total energy expenditure (TEE) of 6) In weight-losing cancer patients
cancer patients, if not measured individually, be assumed to with insulin resistance we
be similar to healthy subjects and generally ranging recommend to lncrecse the rotio
between 25 and 30 keal/ka/day. (B2-1) of energy from fat to energy from

carbohydrates. This is intended to
mecrease Lthe energy density aof the
diet and to reduce the glycemic
foad. (B2-3)

4) We recommend that protein intake should be above 1
a/kg/day and, if possible up to 1.5 g/kg/doy. (B2-2)

l

5) We recommend that vitamins and minerals be supplied in |
amounts approximately equal te the recommended daily
allowance and discourage the use of high-dose
micronutrients in the absence of specific deficiencies. (B2-4)

Maurizio Muscaritoli et al. Clinical Nutrition 40 (2021) 2898-2913



Types of nutrition intervention and Exercise

|F' General concepts of |

. treatment relevant to
all cancer patients ‘

% .

Nutrition Interventions ‘

!
Oral nutrition ]

|

7) We recommend nutritional
intervention ta increase oral intake in
cancer patients who are able to eat
but are malnourished or at risk of
malnutrition. This includes dietary
advice, the treatment of symptoms
and derangements impairing food
intake (nutrition impact symptoms),
and affering oral nutritional

| supplements. (83-1)

|

8) We recommend not ta use dietary

provisions that restrict energy intoke

in patients with or at risk of
malnutrition. {83-2)

9) If o decision has been made to feed o patient, we
recommend EN if oral nutrition remains inadequate
despite nutritional interventions (counselling, ONS), and
PN if EN is nat sufficient or feasible, (B3-3)

12) We recommend maintenance or an
increased level of physical activity in
cancer patients to support muscle mass,
physical function and metabolic pattern.
{B84-1)

" !

10) If oral food intake hos been decreased severely for o
prolonged period of time, we recommend to increase
(aral, enteral or parenteral) nutrition only siowly over
several days and ta take additional precautions to
prevent a refeeding syndrome. (B3-4)

13) We suggest individualized resistance
exercise in addition to gerobic exercise
to maintain muscle strength and muscie

mass. (B4-2)

11) In patients with chronic insufficient dietary intake
‘and/or uncontrollable malabsorption, we recommend
fiorme EN or PN in suitable patients. (83-5)

Maurizio Muscaritoli et al. Clinical Nutrition 40 (2021) 2898-2913
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From guidelines to clinical practice:
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Tackling
malnutrition in
oncology as a
multidisciplinary
team approach

Cancer Diagnosis




Continuum of care
for the cancer
patient: the

parallel pathway in
oncology

E b e i R L

Oncological Pathway

Disease staging

First-line therapy

Metabolic Nutritional
Pathway

Nutritional
screening & assessment
(max within 4 weeks
from cancer diagnosis)

Nutritional /
metabolic interventions
{tallored to patients’
specilic nesds, drugs)

> Follow up

Follow up ¢

Periodical re-evaluation

sl

A

Periodical re-evaluation

R

Second-line treatment

wemese ]

e

»Upper level” nutritional/
metabolic strategies
(tailored artifical nutrition,

specific nutrition)
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Nutritional goals Iin cancer treatment

Nutritional Intakes

Amount

Energy

Protein

Micronutrients, 1.e. vitamins and
essential trace elements

20-25kcal/kg/d for bedridden patients
25-30kcal/kg/d for ambulatory patients

=1g/ka/day and, if possible, up to
1.5g/kg/day

Vitamins and minerals to be supplied in amounts approximately
equal to the RDA. Use of high-dose micronutrients in the
absence of specific deficiencies is discouraged

RDA, recommended daily allowance.




Outline: Nutrition intervention for cancer patient S

e Introduction
* Definition and Influence of cancer-related cachexia/malnutrition

* Nutrition strategies
e Special for chemotherapy: IV glutamine
e General concepts: Fish oil (n-3 PUFA)
e Guidelines

e Conclusion



Goals of oncology-specific nutrition

© Maintain/ increase body weight

Preserve/ improve muscle mass & function
Reduce inflammation

Improve immunity

Improve tolerance to multimodal cancer therapy

High protein, High energy (esp. Lipid)

Consider Omega - 3FA +/- Glutamine




Take home message

* Anorexia/cachexia and malnutrition in oncology patients is a very
frequent problem.

e Oncology patients are in very high risk of malnutrition and therefore
increasing the risk of complications, length of hospital stay, and poor
quality of life.

e Nutritional support started early helps in completing treatments and
Improving many outcomes.

e Nutrition strategies:
 Modulate or reduce cachexia
* Improve quality of life, oncology treatment tolerance and survival in cancer.






(Frida Kahlo)







