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Ms RK

43, office manager, single
Lives in Sydney, Australia; family in NZ

PH chronic back pain 2° work injury (L4/5 disc
bulges) -> depression

Ex-heavy smoker (30 pack-yr)
lIb NSCLC RUL in 11/07
RX: inoperable -> concurrent chemoRT till 1/31/08

Referred to PCS 1/8/08: hospitalized with severe R
shoulder pain despite Topioids (20mg SC M g4h)
— dyspnea, nausea, wt loss.

— otherwise well & self caring




Progress

Response to antibiotics: discharged
3/08: progress chest CT

— good response of tumour
— Ongoing narrowing of large airways
« Cx recurrent PNA: further hospitalizations

Fatigue, cough, SOBOE
Pall care OPD

— Pain management

— Cancer Nutrition Rehabilitation Program
 Dietitian
* physiotherapist






Many causes for anorexia/wt.loss
IN cancer patients

Tumeour products
and host factors

Pain Reduced/alteraed taste

\ Mucositis/ stomatitis

Chemothera py‘_..-’drugs\

Depression Dysphagia

Constipation Decreased gastric emptying

Emesis



Traditional view: starvation

Increased enargy

/ SIS \

Turmour Cachexia

N/

Byproducts p ANCrexia
ireduced intake)

Figure 2. Traditions! view of cachexia



Nutritional alterations:
starvation vs. cachexia

Table from Kotler: Ann Intern Med, 2000:133(8);622-634



Inter-relation of pro-inflammatory cytokines
In tumor, stromal & liver cells

Tumor cells Stromal cells

Pro-inflammatory
cytokines

Liver

Slaviero, Lancet Oncol 2003;4:224-32



Australia

PILOT STUDY OF NUTRITION,
INFLAMMATORY MARKERS, QUALITY
OF LIFE AND SURVIVAL IN PATIENTS

WITH ADVANCED CANCER

P. Glare, S. Adelstein, K. Clark, S. Clarke, J.
Greaves, J. Read, L. Sharpe

Sydney Cancer Centre, Royal Prince Alfred Hospital,

University of Sydney
Project funded by NHMRC (Australia) Palliative Care Strategic Research Development Program



http://www.sydneycancer.com.au/

Methods

Cross sectional survey

convenience sample: 100 patients referred to
hospital-based palliative care team

Advanced cancer, >18 years, written consent
Nutritional assessment, quality of life scores
Systemic Inflammatory markers

Survival (days) followed up at 6 months



Study measures

Nutritional assessment: « Systemic inflammation:

— BM] — APR: CRP, B12
— hand grip strength, Mid- — Pro-inflammatory

Arm Circumference cytokines, VEGF: Bp™
— PG-SGA Cytometric Bead Array Flex
— S. albumin System modified R2U

Psychosocial: inflammatory kit

— HADS e Survival:
—~ 8SQ — Clinical prediction

- MQOL — days, truncated at 180



Sample characteristics

61 males, 42 Females

Median age: 64 years (range 39-88)

Lung cancer commonest, followed by bowel
PS: median ECOG =2

Prognosis (n=74) > 3 months: 69%

Median actual survival: 8 weeks
— >3 months: 40%
— <30 days: 30%, >6 months 26%



Nutrition

« BMI: Median 23 (13-38)
—<20: 21; >30: 7
 Food intake: reduced in 85%

e PGSGA: 85% malnourished

— Severe: 13%
— Median score: 18 (>9: 80%)

— Interfering symptoms: 75%
e anorexia, nausea, constipation (Pain: 28%)



Inflammatory markers
Acute phase reactants

Histogram of C-reactive Protein

CRP

Median CRP: 41 mg/L, range
0-562

>10 mg/L: 79%
> 100 mg/L: 20%

CRP highly correlated with
IL-6 (r2 =0.54, p<0.0001)

CRP also correlated with
VEGF (r’=0.16, p=0.000) but
not IL-8.

— Other cytokines too
uncommon to test

400.
C-reactive Protein

Histogram of IL-6

T
000000

T
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lean =70.1
Std. Dev. =83.604



Prevalence of cachexia?

Individual factors
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Associations between
Inflammatory markers
and nutrition
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surv

Cytokines/CRP & survival

Survival Functions (CRP into binary)
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Log (CRP+1)

CRP & psychosocial domains:
Nno associations

Log C-reactive Protein vs HADS (Depression)

Log (CRP+1)
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Therapy:
Pharmacological options

Anorexia-Cachexia Pathway and Appetite

Active Agents

TNF

Thalidomide ——]
Pentoxifylline —

Ghrelin ———— PO

IL1//‘

—Etanercept

Cyproheptadine BCAA
1

MC «——— Serotonin+—Tryptophan
SHT,R YPIop

T Melatonin
Mirtazapine
Mianserin

MCR4 }— MCR4 antagonists

Agouti-related proteim

Key Signaling Pathways

Mulrient intake: Infammatory cylokines
Tumor specHic tactors v
Aminc acids FIF g THE-
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Amino acide sflmulate muecle profein synihasis through the mTOR pathvway. Inflammatory
cytokines and tumor spacific factors Inhiblt mussle proteln synthasis and promote muscls
protein degradation.

Courtesy of Mel Davis, Cleveland Clinic



Multi-drug trials

Fish oil (eicosapentaenoic/docosahexanoic
acid) 4.9 g/day |/ 3.2 g/day
Melatonin 18 mg ghs
After 4 weeks- FO + melatonin
Results: weight stabilization or gain
-FO 38%
- melatonin  27%
- combination 63%

Persson C et al, Nutrition. 2005 Feb;21(2):170-8
Slide: Courtesy Mel Davis, CCF

Patients no longer receiving std anti cancer Rx

Some weight stabilization but no changes in biochemistry or
cytokines



“Strengthen muscles
as well as feed them”

Physical Exercise | Anti-Inflammatory Effects of Progressive

Resistance Training

Increases total energy expenditures

Reduces local muscle cytokines

Increases muscle anti-apoptotic and anabolic
factors

Improves cytochrome C oxidase

Reduces central activation failure

Slide courtesy of Mel
Davis



Fats, Oils & Sweets KEY
USE SPARINGLY [ Fat (Naturally oecurring and added)
K2 Sugars (Added)
These symbols show fats
and added sugars in foods.
Meat, Poultry, Fish, Dry Beans,
Egags & Nuts Group
2.3 SERYINGS
Vegetable Group Fruit Group
3-5 SERYINGS 2-4 SERVINGS

Bread, Cereal,
Rice & Pasta
Group

Milk, Yogurt &
Cheese Group

2-3 SERVINGS




Multidisciplinary team
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Cancer Nutrition-Rehabilitation ( AN )

The Cancer Mutrition-Eehahilitation Program—introduced in 2002—provides treatment for
cancer patients suffering from loss of appetite, weight and function, and increased
fatigue, as a result of their illness. This Program was created to enable patients with
advancing cancer to maintain dignity, function, and a high quality of life, throughout the
course of their illness.

The mission of Cancer Nutrition-Rehabilitation encompasses the three key areas of
clinical care, research and education:

o To develop and administer nutritional and rehabilitation programs for cancer
patients suffering from poor appetite, malnutrition, weight loss, fatigue and loss of
function;

s To conduct research aimed at understanding the underlying biological reasaons for
the above symptoms in some cancer patients;

o Toeducate patients, family caregivers and health professionals in new ways to
manage the above symptorns.

The following goals reflect this mission:




REEHABILITATION AND SURVIVOESHIP

Cancer nutrition and
: rehabilitation—its time
has come!

. MR Chasen MBChE MFPul(Pall Med)™® and

ABRSTRACT

Cancer iz 2 systemic dizsase that can affect oearly
svary organ in the bedy, resulimg in a progrezive loss

£ organ functdon That lozs of function nuey be imi-
'h.alh - slomy, hawing nvirdraal sffecs, ar itmay be rapid,
Tesulting in more drametic changas.

Tha usnual maedical maragemaent of patienss with
cancar bas focused more specifcally on the adndpis-
traton of cytotoxic Deamyents. Thess traztments can
possntally sradicats or nuinimize the tamour, but they
nery also have towic side effects that in furm can also
affect the pations.

‘Camcer rebabilitation 3 a process that asxizs the
individaal with a capoer dizgnosis to ol opdomal
physzeal, zocial, prychelegical. and vacatara fave-
tomeng within the limits created by the disease andits
treamwat. The Mol Cancer Tutritdon and Rahabili-
taton (o) program developed 23 a result of the ever-
ircrsasmg demend for a facus oo addressing indivadual
cancer patveats and their mesds, az wall 23 ae achder-
irg optimel nenour-relxted outcomas. Using an e

disciplinary approach, the cur’s global ob -Iq:l:ﬁ"l-:l..l:..
seaporer mdivzchaals who ars sxpesisncing -
tiom, fatigaa, maLn'uu.'1mm.p:-\'c]:"Luncaan:I:m:. a.'u.rl
othar symptoms as a rezalt of cancar or its Teamment
1o improns their own quality of life. Al team mem-
barr—anperts in their respectve feldz—assess all
patients. Ara subzequent team discuzsion and plan-
ning mesting. a specific B-wesk program i3 desngned
far each pattent The hoped-for outcoma nr tha cur
pr-glm:n_.pr_n:a.nl\ 0 eEIpower patienss in “take con-
ol o to enabls them to ra thair owm, ity of
Life This amicls m“_h-EFW‘- E%ia.n 3
approach and the roles play :r:,'1l:m. anous maeabers
of the team.

KEYWORDE
Fshabditaron
1. INTRODUCTION

Cancer may develop in almeost 2oy area or systam
witiin tha body |- The neoplasm not anly directy affects

A.P. Dippenaar’

the region in which it arises; it can metstassza to dis-
tamt sites, causing a varety of complicatons at those
sitex. Disraptior of metabalizm amd sodocrizalogy
may dimectly or indirectly influsnce 2oy mumsber of
odily systéms 12 The neny complicaiions that the
ca.n-:-:r G AL affoct 2 patent's quality of Life in

rzical, social, psycheological, apd
w..i ralatud

The medical mensgemaent of patients with cancer
has anzally focused on the adndessmation of cytotoxdc
treateats to poteatially eradicate or minsmezs tha w-
mour burdar. T treatmants may v toadc
1o the body. Various reamwent modalities are often a
cause of atared fimctioming, affecting daily cccupa-
domal rourines | Co-admind stered medicatons, used
o :zl:l:r..l_-_\m_uh:nn:..cu'l:..t'nat shwarme srurts asmoc-
ated with reatment modalrties, can produce their oan
adverie svent.

The primary aim of treatmeat has been to cure
patremts of thedr disexse. However, the Amercan Sao-
ciaty of Cliniral Omoalogy has sophoasized i itz nween-
Tbars the mupontance of recognizing the point in the
ilingss trajectory when reatments should focns mare
o sympiom manageament and prychesocial sappont
fior the paticat whose tumear is not curabla. That 2p-
proach takes into accoumt the culhoral, religious, and
social belief systems that can alse infiusnce the
patiems’s parspactive an ki or her disexse amd om the
illness axperiance '

2. CANCER REHABILITATION

‘Carcar rehabilitation is a process that azzists the mdi-
vidual with a cancer diagmosis in obtaning cptmal
physical, socaal, psychal :g:l:al. and vocational fime-
nﬂnmwmﬁ_n ha Linsits craated by the dizease and its
- = T A.Lm:pumn‘@ma::m’:L.hmtmnmL
is.a coardmated rmittdisciplinary team ach that
addrezses the potential rehabilitation meads of the indi-
vidual Fom the tnwe of the cancer diagnosis onavard.
Historically, the conoept of cancer rehakdlitasicn
'bum..ﬁ:\:m.':mm‘hg:’a_'u coent of e [ULE] Ma-
el Cuscer Act of 197 at lagislaticn declared
cancer rabebdltaton to be anu'h SCUve, and it directad
fimds toward the development of rainmg programs and

o v 18 ki ad e

Cemnmst Chea poer—F oo 15, Nusanne §

Dietitian
* Physiotherapist
« Psychologist

Nurse
Doctor



Sydney Cancer Centre
CARING, CREATING BREAKTHROUGHS

CURING

Cancer Nutrition Rehabilitation
Program

Paul Glare, MD
Wendy Jongs, RD
Bill Zafiropoulos, PT


http://www.sydneycancer.com.au/
http://www.cancerinstitute.org.au/cancer_inst/about/index.html

Role of Physician

Appropriate for CNRP (vs. palliative care):
prognosis

Orexigenic drugs: Megestrol

— Novel agents: clinical trials

Other symptoms interfering with eating

safe for physical therapy
— Cancer complications
— Comorbidities



Role of Nutritionist

 Make an appropriate nutritional assessment
* Provide individually tailored nutritional advice

 Recommendations to help meet nutritional
needs

 Monitor and evaluate the outcomes

 Liaise with the team regarding nutrition
Impact symptoms

* Provide appropriate information regarding
complementary and alternative therapies



Role of Physical Therapist

 (oals:
 Reduce symptoms disability and handicap
* Physical training endurance and strengthening
* Improve functional independence
* |Individually tailored and designed programs

A comprehensive assessment is performed

« Patients are reassessed at regular intervals
2 month Program: strengthening plus endurance

Home based vs gym based



NUTRITION and REHABILITATION CLINIC
Gloucester House 5

NUTRITION AND REHABILITATION CLINIC

; Gloucester House Level 5
= o o
Date: f./,r‘—f ; / S

FIRST VISIT
Name:H m Date: g‘?g {OZ@'?\
MRN: _ [63 4433, DOB: Qz;fcrrfrﬁ 35
Referred by: /@'Wf GCLALS .
Dia;;yis:
NSCLC O Colo-rectal O Breast
O sCLC O Pancreatic 0O Qvarian
O Head and Neck O Gastric O Other

Date of diagnosis:

Treatuwsod- a/«&;we‘féﬂ; yﬁrze«rcﬁ'
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Activity (10/07-5/08);
52 patients

35 m, 27f
62.5 yrs (24-85) Olung
All stage IlIl/IV cancer
Woeso/gastr
* 80% on Rx (2/3 chemo) B other UG
'

KPS 70 (all 50+) e

— BMWT: 444 m; . CF_?C

— HGS 75% predicted Bmiscel

wt loss: 12%;

— BMI 21;

— Malnourished 85%
CRP >10: 76%
albumin <35: 28%




Adherence
Attendance at follow-up assessments:1,2,3,6 mo.

* Predictors: sig

attendance — o6mWT > V2 mile
60 — On chemotherapy
50 e Predictors: trend
40 — Male
30 — KPS = 80%
20 — Weight loss <10%
— PGSGA scores £ 18
10 I — serum albumin = 35
0 | | — - — serum C-reactive <30
— GPSO0 -1
I I T
%e}/& ~,&o& ~,&o&" @oé\ 6\o‘y‘\ — ESAS score < 30
TN Vv b o
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RK: nutritional issues

BMI : 23.3kg/m2
Weight loss: 5.2kg over 6 months (7.2%)

PG-SGA 8 (SGA A) > 15 (SGA B) on
therapy

Taking mixture of herbal supplements, juices
Avoiding dairy, meat/poultry and soy

products
— 7? Adequate dietary protein, iron and zinc

CRP 32 (PNA): ?Eicosapentanoic acid



RK: nutritional intervention

* Pre treatment goal:
— Adequacy of diet esp. protein and calories
— Appropriate information re: food beliefs
o ‘Nutritional cook’, agreed to soy, organic chicken
* During treatment:

— Regular monitoring of weight and adequate
intake

— Nutritional supplementation and protein
fortifier

* Post treatment:
— Maintain healthy body weight
— Healthy eating to reduce reoccurrence



RK — Physical Therapy
Assessment

Walking on flat 200 — 300 yards, limited by
SOBOE and fatigue

2 flights of stairs limited by SOBOE

LBP disc lesions (L4-L5 and L5-S1)

Referred R shoulder and R chest pain

2 admissions to hospital with RUL collapse/PNA



Physiotherapy Mx

Treadmill 15 mins Mod Borg =3 - 4
Cycle Ergometry 15 mins 35-50W
Quads Ext 3X10 7.5 —-13 kgs
Leg Press 3 X10 15 — 30 kgs
Lat Pulldown 3 X 10 13.5 - 18 kgs
Pec Dec 3 X10 5— 10 kgs
Abs floor and ball 3 X10

ACBT huff and coughing
Breathing control

Dyspnoea management strategies
Home Exercise Program



RK: outcome

1/30/08 |3/19/08 |4/14/08 |5/19/08
Pain Duragesic | p.r.n nil Occas

S0 ugh/h | Oxynorm LBP
Other E‘;‘;Srgg) coug_h Cough, |Much
Ssymps Cough, SOB, (=pain) | SOBOE |better

fatigue fatigue | Fatigue
PS 60% 710% 80% 80-90%
Weight ?11;/':;91 61.4kg |61.8kg |64.6 kg
CRP 32 200 19.9
emWT 100 m 800 m/d | Km/d




Summary/conclusions

Weight loss is common in advanced patients
Multifactorial but cytokines play an important role

Early intervention important
— Everyone: weigh/CRP

Multimodal approach: diet-exercise-symps-drugs
— |ldeally done as a MDT

— ldentifying suitable candidates

— Our patient RK responded well

— Fitting in around treatments: challenging

Need outcome data: in homogeneous
populations



What role in palliative
care/hosplce’?
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