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Cachexia : Update
How can nutritional assessment and
support help to reduce chemotoxicity?

Dresse Jacquelin-Ravel Nathalie

Cachexia definition : Consensus ?

Cytokines pe . .
4 Classification of cachexia : a spectrum
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The term cachexia is currently in a
process and reconceptualization
and redefinition

« cachexia, is a complex metabolic syndrome associated with underlying disease
illness and characterized by loss of muscle with or without loss of fat mass »
ESPI
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Cardiotoxicity associated with the cancer therapeutic

agent sunitinib malate
M. L. Tell', R. M. Witteles®, G. A. Fisher' & S. Srinivas™
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Background: In the pivotal phase Il metastatic renal osll carcing ra fata ingicalas that 21% of

sunifinib-reated patients experienced a decine in left veniricular efection raction 10 below nomal, This cardictosici

wes reported to be reversiols d wihoul lrical seculee. We concucted a etrosp of our institutional
wilh ot e,

Pationts and methods: Fatients recening Sunfinib " Staniouct Ureversity from 1 ly 2004 10 1 iy 2007 were

ideniified, Mecical reccrds were reviewed and those palients expesiencing symplomalic grade 3/4 lef veniric

syatoiic:

stunction
Results: Forty-sight patients treatu
/4 Ieft venticulsr dySANCtion 22-435 Gays aner ini
dysfunction after dscontinuation of suniing

able,

velopea symplomatic grace /4 hean
failure. Future studies of suritinib-elated cardiotoxicty are urgently needed, particurly as the crcologic indications
for this drug continue 1o expand.

Key words: cardciosdcity, congestiva hean faikrs, suniiib, tyrosine kinass inhibitor

Impact of Body Mass Index on Outcomes and
Treatment-Related Toxicity in Patients With Stage IT and
I1I Rectal Cancer: Findings From Intergroup Trial 0114
Jeffrey A, u‘-,mw., Joel E. Tepper, Donna Niedzwiecki, Donna R. Holiis, A. David McColtum,

¢ Brul el | O Connell, Robert J. Mayer, Bernard Curamings, Christopher Willett,
John 5. Mcdonadd AL B Benson T, nd Chores 8. Fuchs

A B S THRAGCT

Purpase
Tostudythe rElanur\mu between hun, mess index IBMI] and rates of sphinater-presering aperations.
toxiities in patiarts with rectsl cancer

Patients and Methods
e evelusted @ nested cohort of 1,689 patients with stzge Il and |1l rectal cancer perticipating in &

randomized triel of postoperative [luroursclHbased chemotheragy and radiation therap

Results
Cbese patients were more likely to undergo an ebdominoperineel resection (APR) than normalweight
patients fodds ratio. 1.77: 95% C1, 127 102 d61. When enelyzed by sex, increasing ediposity in men wias
 strong pragictst of heving an APR (P < 0001). OBsse men with rectal cancer wers also mare lely
then normelweight men i heve = local recurrence (hazard retio [HI, 151; 95% CI, 1.00 to 259). I
contast beeity was ot preditivg of cncer rcurtence in woman, nar sz BV predictiv of vorel
mortalty in either men or women. Underweight patients hed an increased risk of death (HR, 1.43; 5%
€1, 108 to 1.89) compered with normalweight patients but na increese in cancer recurmences. A

all study participents, obsse petients had & significently lower rete of grade 3 to 4 leukopenia,
neutropenie, and stomatis end & lower rete of any grade 3 or worse toxcity when comparsd with
rormal-weight indviduals.

Conslusion
Increasing BMI in male patients with reotal cancar is assoeiated with a decraased fkelihocd of sphincter
pressrustion andi & higher chancs of local recurrance. For both men and viomen, overweignt and obase
patients sxperiance lsss towicity sssocisted with adjuvant chemaradiotherapy, suggesting that actusl
body weight dosing of fluorouracil for ebese patients is justified,

J Clin Oncol 22:648-857. © 2004 by Americen Socisty of Clinicsl Oncoiegy.
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Mean age, years. (SD) 009
Gender
Male 4 kL] o1l
Female 3 L]
Diagnosis
Renal cell carcinama s 36 027
GIST 2 5
Cardiac risk factors
Hypertension 5 a7 10
Preexisting 4 0
On treatment 1 7
Coronary artery disease 2 1 005
CHF/Cardionyopathy 3 0 000
Diabetes mellitus 0 4 10
" I 10
ean bady mass index 239 71 003
6 001

Normal (<25)
Over ‘abese (325)
Prior therapy

Anthracycline " o 014

Imatinib 2 5 027

Interferon 1 5 10

Sorafenib o 8 058
Medications an sunitinib

ACE inhibitor/ ARS 4 14 040

Beta blocker 2 10 Loo
Sunitinib dosing schedule

4 weeks an, 2 weeks off 6 3 10

Continuous daily dosing 1 s
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Among patients who were normal weight or heavier => increasing BMI was
associated with a significantly lower rate of grade 3 and 4 leukopenia,
neutropenia, stomatitis

Jeffrey A. J Clin Oncol : 2004 . 22:648-57



Sarcopenic = W Survival in metastatic Breast cancer
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v: The Confluence of Two

Sarcopenic Obesi
Epidemics

Ronenn Roubenoff

BMI, Lean Body Mass, the confluence of two parameters which
emerging as important in relation to outcomes of cancer ?

Survival & overweight/obese sarcopenia in pancreatic

cancer
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Prado MM. Clin Cancer Res ; 2009 : 2990-26

Sarcopenia as a Determinant of Chemotherapy Toxicity and
Time to Tumor Progression in Vletastatic Breast Cancer

Prado MM. Clin Cancer Res ; 2009 : 2990-26

Body Composition as an Independent Determinant of
5-Fluorouracil - Based Chemotherapy Toxicity

Patients Receiving Capecitabine Treatment
Sarcopenic (n = 14; 25.5%) __ Nonsarcopenic (n = 41;74.5%) P >
17.9m:
ooty , 16.3 mglkg omalkg
50.0%} 8 (20% ] o003
Absent 7 (50.0%) 33(80%) 251
ECOG performance status®
No performance impairment (scores 0-1) 9 (B4%) 25 (65%) 1.00
Performance impairment (scores 2-3) 5 (36%) 14(35%)
Estrogen receptor status 2059
Positive 8 (57%) 31(76%) 0.31 =
Negative & (43%) 10 (24%) o
HER-2 status =
Positive 3 (21%) 15 (37%) 0.35 S 47sd
legative 11 (79%) 26(63%) 3
Characteristics mean (SB)
e 566 (11.4) 54.1(10.3) 043
weight (kg) By SameBSA 714(167) 023 i&ad
Height (m) 16 (0.1) Lower lumber 1.6(0.1) 0.11
BMI (kg/m?) 24.6 (4. 27.8 0.06
B 1 1 skeletal muscle mwExEED 047]
Albumin * 39 . 391 ). 0.60
[CLumbar et muse nies i) T Higher dose/kg - grzzzya) Ex 1289
n LBM prayeny) pin
' B69 (15,77 <0000}
|- ™
Hand-foot syndrome 3 (21%) a(8%) 035 Overall Toxicity
Diarthea 4 (29%) 1(24) 0.01
Stomatitis 5 (36%) 2 (4.9%) 0.008
Nausea 3 (21%) 3(7%) 017
Vomit 1(7%) 1(24) 0.45
Neutropenia 1(7.1%) 0.25 Planed dose of 5-FU = 425mg/m?

Carla M.M.Prado. Clin Cancer Res 2009;15:2920-2926

Prado C. Clin Cancer Res 2007 ; 13 : 3264-68



Low body mass index and sarcopenia associated with

dose-li
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ting toxicity of sorafenib in patients with renal
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Sarcopenia = 52.4cm2/m2
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S.Antoun Annals Of Oncology 2010;21:1594-8

Body composition in patients with non-small cell lung cancer: a
contemporary view of cancer cachexia with the use of computed

tomography image analysis

Vickie E Baracos, Tony Reiman, Maring Mourizakis, loannis Gioulbasanis, and Sami Antoun

Baracos, V. Am J Clin Nutr 2010 ; 91 : 1133S- 7S

Fat-free mass not strongly related to BSA
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Baracos, V. Am J Clin Nutr 2010 ; 91 : 1133S- 7S

In this
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study :

* 7% of patients would be considered
clinically underweight by accepted criteria

(BMI<18.5Kg/m2)

* 67.6% of men and 50.1% of women are

overweight or obese

* 54% are sarcopenic

Variability in mu

scle area & BMI :

25.0 < BMI < 25.9 ; 114 cm? < muscle area L3 < 205 cm?; 37.4 cm2 /m2 <
skeletal muscle index < 72.4 cm2/m2

"y =37723x4 59367

230
. Men £ = 0.358
210 - .
2 D
1%0

Muscle area at L3 (em’)
8

y = 193375 + 61337
Women r* = 0343
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Baracos, V. Am J Clin Nutr 2010 ; 91 : 1133S- 7S

Body surface area as a determinant of pharmacokinetics and drug dosing

Michael Sawyer and Mark J. Ratain

Committee an Clinical Pharmacalogy, Department of Medicine, and Cancer Research Center: The University of

Chicago, Chicago, IL, US4

Conclusion

BSA was introduced in medical encology to safely
predict a suitable starting dose in phase I clinical tri-
als from preclinical animal toxicology data. From that
starfting point in phase I trials it has spread throughout
the practice of oncology with little justification. The
formula to calculate body surface area takes two pre-
cisely quantifiable vanables, height and weight, and

estimates a value for surface area. The formula used
to do this has never been adequately validated. Very
few of the organ functions that determine the phar-
macokinetics of a drug are related to body surface
area; further when organ function has been related to
body surface area other measures such as lean body
weight have been found superior to surface area. For

Invest New Drugs. 2001;19:171-7
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Bioelectrical impedance phase angle as a prognostic indicator in
BIA Bioimpedance Analysis advanced pancreatic cancer
Digant Gupta*, Christopher G. Lis, Sadie L. Dahlk, Pankaj G. Vashi, James F. Grutsch and

Carolyn A. Lammersfeld
Cancer Treatment Centers of America® (CTCA) at Midwestern Regional Medical Center, 2520 Elisha Avenue, Zion,

IL 60099, USA

|
v

Bioelectrical impedance phase angle in clinical practice:
implications for prognosis in advanced colorectal cancer'*

Digant Gupta, Carolyn A Lammersfeld, Jessica L Burrows, Sadie L Dahlk, Pankaj G Vashi, James F Grutsch,
Sara Hoffman, and Christopher G Lis

Bioelectrical impedance phase angle as a prognostic indicator in

breast cancer
Digant Gupta, Carolyn A Lammersfeld, Pankaj G Vashi, Jessica King,

Sadie L Dahlk, James F Grutsch and Christopher G Lis*
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Summary and implications of the data. Paren-
teral nutrition does not alter survival in patients receiv-
ing radiation or chemotherapy. The data cannot exclude
the possibility that in-hospital parenteral nutrition will
favorably affect survival in patients undergoing bone

marrow transplantation.

In all other aspects, the use of parenteral nutrition in
cancer patients receiving chemotherapy, radiation ther-
apy, or bone marrow transplantation was cleatly associ-
ated with net harm. Parenteral nutrition was associated
with increases in total and infectious complication rates.
In addition, parenteral nutrition was associated with an
impaired tumor response t th , which may
be related to exogenous nutrients stimulating rumor
Eruwth.14.l4§—l46

Gastroenterology 2001;121:970-1101

Original Communications

The Influence of Early Supplementation of Parenteral Nutrition on
Quality of Life and Body Compesition in Patients With Advanced
Cancer
Edward Shang, MD®; Christel Weiss, PhD{; Stefan Post, MD*; and Georg Kaehler, MD*

From the *Department of Surgery; and the tDepartment of Biostatistics, University Hospitol Mannhaim, Manuheim, Germany

Mediane survival rates : 12.5 months for PN +,
Vs 9 months for PN -

A e . Schang E. JPEN 2006 ; 30 : 222-30
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AGA Technical Review on Parenteral Nutrition

This litenature review and the rocommendations therein swere prepared for the Asserican Gastroenterological Aussciation Clinical
Practice and Practice Ecouomics Committse. The paper was approved by the Committee on September 13, 2001, and by the AGA
Governing Baard on May 18, 2001

Table 5. Meta-Analysis of Oncologic Trials
Outcome [ubsoiute risk difterences Numaer of studies (patients) included
Mortality o% 19 (1050)
Total comglication rate +40% 8(333)
Infectious compiication rate +16% 18 (823)
Tumer resganse ~T%¢ 15°(910)
Bone marrow taxicity +22% 3(134)
Gastrointastinal toxicity 1% 4(310)
“This represents the diference between the ouicome in the roup and the control group: a represents a benefit for e
woated group.
“Although 1 bone mamraw [ 4 this was when all 4 trals®i-50
absalute risk difference Equaled —5% (— 14%, +5%). Only 3 of these ime when

wes performed™3-2%; when only these 3 triaks wers combined, absolute risk difference equaed —5% (- 22K, +4%)

<A nogative absolute risk difference indicales that the response rate In the control group was higher then in the recipients of the parentersl
nutition.

#13 of these 15 RCTs were chemotherapy trials,

Gastroenterology 2001;121:970-1101
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Does nutrition support cause cancer
progression?

» Differences between experimental and human studies:
» The ratio tumor/host exceeds 20% in animals while in
humanis <1-2%
» Tumor doubling time ranges from 2 to 7 days in
animals while in human is one or more months

» The difference in the duration of the tumor life relative
time under TPN

» Tumor immunogenicity
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ndications

Nutritional provision

Peri-operative care.

Incurable patients

Therapeutc goals for PN In Cancer patients are the Improvement of function and outcome by:
 preventing and treating under-nutrition/cachexia,

« enhancing compliance with anti-tumor treatments,

« controlling some adverse effects of anti-tumar therapies.

« improving quality of e
PNis i i 1 in whom no
‘gastrolntestinal reasan for intestinal failure
o
™ in patients if inadeq and enteral intak: f estimated

energy expenditure) i anticipated for more than 10 days
PN is not recommended if orallenteral nutrient intake is adequate
Tr;———r-——..#—-—"—-—'r;—‘—: presence o systemic inflammation 1t appears to be extremely difficut to achieve whole body protein
anabolism in cancer patients. In this situation. in addition to nutritional interventions, pharmacological
efforts are to modulate the pon
Preliminary data suggest a patential positive role of insulin (Grade C) There are na data on n-3 fatty acids
Peri-operative PN is recommended in malnourished candidates for artificial nutrition. when EN is not
1 —

R
Peri-operative PN should not be used in the well-nourished

During non-surgical therapy  The routine use of PN during chemotherapy, radiotherapy or combined therapy Is not recommended
M&W%W%L—Tfmm"ﬂ"p ents are malourished or Tacing 3 pe T than one week of stivation and enteral nutritional

support is not feasible, P is recommended
In intestinal ailure, long-term PN should be offered,if (1) enteral nutrition s insufficient. (2) expected

“Survival due to tumor progression is longer than 2-3 months\[3) 1t s e an stabilize or
3 tient desires this mode O TOTTTTRTSupport
“There is probable benefit in supporting incurable cancer patients with weight Joss and reduced nutrient
intake with PN

>n  a> nn

n>>

Initial cancer diagnosi

¥

First nutritional assessment

Body composition : CT L3-L4 (if performed during cancer diagnosis) and BIA
Biological parameters : CRP, prealbumin, albumin, osmolality

BMI, usual body weight, actual body weight

Nutritional Risk Screening (NRS) J

Nutrition type

Parenteral nutrition only when *

Enteral nutrition not feasible

Severe mucositis or severe radiation enteritis

Inadequate food and enteral intake (<60% of estimated

energy expenditure} for > 10 days

In incurable cancer patient when survival may be fimited

more by under-nutrition than by tumor progression

In peri-operative care for severe malnourished patients if

enteral nutrition is not possible (starting 7-10 days pre-
and conti the post-ope; period)

Any other case => Enteral nutrition

!

Thank you for your attention !
Jacquelin-Ravel.N
IMO, Genolier, Switzerland
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Take home message

L L2
Follow-up

* Every week : NRS assessment

* Every 3 weeks :
Body composition = BIA + CT L3-L4 (if performed for tumor response)
Biological parameters

" Nutritiona! Risk Screening

? Nutritional intervention criteria (any of the following items)

+ NRS23
*  Albumin < 30 g1

= Loss > 105% of the usual body weight in 6 months or 5% in 1 month

= Nutritonal intake less than 60% of estimated energy expendture

* Warsening of fat mass anc/or fat free mass (CT/BIA) indapendent of BMI

* Undergoing major neck and abdominal surgery (independent of the nutritionai risK)

*  Wih obvicus undernutrition at the time of sur

“ESPEN Guidelines hilp:/www.espen.org/documents 0909/ s200ncology.od!




