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Cancer Anorexia-Cachexia Syndrome

4% weight lose: 2 year survival rate < 72%
3 year survival rate < 65%

Clin Geriatr Med 1997; 13:717-35
J Am Geriatr Soc 1995; 43:329-37

Ul U JIJ




Dual Mechanisms of Cancer Cachexia
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Cachexia Mechanism
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Regulate food intake in CNS
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Social outcomes Physical outcomes Therapeutic outcomes

Increase in - Disability « Intolerance to cancer treatmeant
« Hospital days - Increased complications + Increased toxicities

«  Unplanned hospital visits

= Medical costs

Fatigue and disability

v

Short survival time with decreased QOL

Therapeutics Clin Risk
Management 2019; 15:1253-66




Incidence of Cancer Related Cachexia

Breast Colon NSCLC Pancreas Gastric
(n=289) (n=307) (n=590) (n=1144) (n=138)

DeWys et al: Am J Med 1980: 69:491




Incidence of cancer related cachexia

i i Lung Lumg non- Non=measurable Measurable
“oPatients wit h Prostate small cell small cell 7 gaskric gastric

weight loss

100%

The incidence of weight loss is particularly prominent in solid tumours of the upper dastrointestinalNract and lund.
0-5%: 10 5-10%; Ml >10% Derived from [12].

Tan BHL, et al; Curr Opin Clin Nutr Metab Care 2008;11(4):400-7




Incidence of Cancer Cachexia in cancer patient

TasLE 2: Proportion of cancer patients with cachexia by cancer type.

Cancer patients
Cancer patients Cancer patients talking prescription Cancer patients
Cancer type with cachexia with any cachexia medication with =5% weight
[ICD-9 code only ICD»-9 code indicative of loss
cachexia

Breast, n = 2112 0.8% 3.1% 5.3% 18.6%0 24.8%
Colorectal, n = 905 2.5%0 6.1% 6.2% 16.4%0 25.5%0
Esophagus, n = 117 12.8% 20.5% 13.7% 16.2%0 41.9%
Gastric, n = 142 5.4% 15.5% 19.0%0 19.7%0 41.5%
Head/meck, n = 246 6.1% 17.1% 6.1% 15.9%0 37.0%
Liver, m = 153 3.3% 6.5% 3.59% 17.0%a 24.2%
Lung, n = 1291 6.4% 9. 7% 14.2%0 15.2%n 31.1%
Pancreas, n = 221 3.6% 7. 2% 19.5%0 12. 7% 34.8%0
Prostate, n = 3354 0.8% 3.2% 2.69% 11.0¢%0 15.1%

Cancer patients
with any one of the
cachexda
definitions

Table 1 Incidence of weight loss in cancers of different sites (adapted, with Cancer type (N) Cachexia
permission, from ref 22).

Tumor site Incidence of weight loss (%) ___ | Esophageal ca (117)

Pancreas 83 Gastric ca (142)

Gastric 83
H&N ca (246)

Esophagus 79
Head and neck 72 Pancreatic ca (221)

Colorectal 5560 Lung ca (1291)
Lung DL=aE J Oncol- 2009:2009:693458

Prostate >° Laviano A et al. (2005). Nat Clin Pract

Breast Oncol 2 158165 10.1038/ncponc0l1’
Adaptea with permission from Laviano A and
Meqguid MM (1996). Nutrition 12: 358-371

General cancer population 63
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Age matter
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Nutritional status, cachexia and survival
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Time (months)

2002). c. Overall survival of patients with colorectal carcinoma stage IV (N = 77) with respect to the presence (dotted line, N = 26) or absence (solid line, N = 51 ) of malnutrition
(SGA). d. Overall survival of patients with colorectal carcinoma stage IV (N = 73) with respect to the presence (dotted line, N = 16) or absence (solid line, N = 57) of cachexia defined
by the Cancer Cachexia Study Group. e. Overall survival of patients with colorectal carcinoma stage IV (N = 75) with respect to the presence (dotted line, N = 41) or absence (solid

Clin Nutr. 2012 Jun 11:1~-8



Weight Loss is Associated With Skeletal Muscle Loss

Study Design

Lung Cancer Patients, N=6

Control subjects of matching pre-iliness weight
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Body composition (kg)
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0

Chart adapted from Fearon K, Proc. Nutr Soc. 1992; 51: 251-265.

_‘%

® Muscle protein

Non-muscle protein

Intra/Extracellular water

Patients had lost 30% of pre-iliness
stable weight

Skeletal muscle protein mass was 75%

lower in cancer patients
Body fat was 82% lowerin cancer
patients




Sarcopenia, lipolysis and survival

—— BMI = 25 kg/m?Z, non-sarcopenic
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1BMI < 25 kg/m?, sarcopenic vs.

BMI =25 kg/m?Z, non-sarcopenic vs.
log-rank p = 0.013;
otherwise, not significant

0 200 400 600
Days from body composition assessment

124 advanced cancer patients

Cumulative survival

High subcutaneous
adiposity

Low subcutaneous
adiposity

Survival (months)

1473 Gl and resp cancer;
273 metastatic RCC patients

B LoSONE 2012 /{1y 29330
British Journal of Cancer 2017:117:148-155




Table 1 Median Survival® and Univariate and Muitivanate Analysest for Pradictors of Owerall Surnvival

MNo. of
Characteristic

MNo. of

Survwval [months)

Unmnanate

Model One: Conventional

Model Two: Body Composiion

Patients Deaths Median

95%. Cli

Coefficient

SE

HAR

95% Ci

Coeffiment SE HR

95% CI P

Coefficient SE HR 85% Ci

ECOG PS
299 164
BB
244 182
180
4 20 16
BMI, kafm”
2300
50mw289
2000249

261
216
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1.0

201
188
15.2

20510317
18710244

EHt0118
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00twd5b

1EBto234
1561022
131173

1.16
2121
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321

0.96101.38

17910273 -
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19610546 <

081101.19
1.00 10 1.45

009 139 116168 <.001
011 218 162 <.00
011 341 27510423 < .001
026 407 24210683 -

079w 1.17
08910132

[ <200

115

CEAGRER

12610199 -

1.07101.78

Waight loss, %
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=8
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1.0t 144

120154 =

11010 1.43
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201
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Niw1d8
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Muscle attenuation
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134
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C statistict
85% Cl
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0.82
.88 to 0.85

J Clin Oncol 2013; 31(12): 1539-47




Cachexia related to survival

Grading schema to predict OS
BMI (kg/m?)
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Milestones of Cancer Cachexia

Injection of
non-viable

tumor preparations

causes
fat atrophy
in mice

THE LANCET

Oncology

Anamorelin in patients with non-small-cell lung cancer
and cachexia (ROMANA 1 and ROMANA 2): results

Cachectin/ TNF-
is the first Myostatin
identified causes
mediator of skeletal muscle
cachexia atrophy

from two randomised, double-blind, phase 3 trials

Anamorelin increases
lean body mass in a
Phase 11l clinical trial

Systemic
manifestation
of cancer despite
forced-
feeding in rats

IL1 causes
protein
breakdown
in isolated
skeletal muscle

2011

Role of the
ubiquitin
pathway in
skeletal
muscle atrophy

International
consensus
on the diagnostic
criteria
of cachexia

2015

Cannabinoid
(dronabinol)

is approved by
FDA

1. Petruzzelli M. and Wagner EF. GENES & DEVELOPMENT 30:489-501(2016)

2.Drug Des Devel Ther. 2017;

=

3. httosy//www.accessdata.lda.gov/drugsatida docs/label/2017/018651s0291bl.pdf



Definition of Cancer Cachexia

--an international consensus

Panel: Diagnosis of Cancer Cachexia
* Weight loss >5% over past 6 months (in absence of simple starvation)

e BMI <20 and any degree of weight loss >2%

e Appendicular skeletal muscle index consistent with sarcopenia (males <7.26 kg/m?; females
<5.45 kg/m?)* and any degree of weight loss >2%t

*Defined reference values (sex-specific) and standardised body composition measurements are essential to undertake assessment of skeletal
muscle depletion. Although there is a paucity of reference values related to cancer-specific outcomes, a generally accepted rule is an
absolute muscularity below the 5t percentile. This can be assessed as follows: mid upper-arm muscle area by anthropometry (men <32 cm?,
women <18 cm?);31 appendicular skeletal muscle index determined by dual energy x-ray absorptiometry (men <7 - 26 kg/m?; women <5 -
45 kg/m?); lumbar skeletal muscle index determined by CT imaging (men <55 cm?/m?; women <39 cm?/m?);33 whole body fat-free mass
index without bone determined by bioelectrical impedance (men <14 - 6 kg/m?; women <11 - 4 kg/m?).3

tA direct measure of muscularity is recommended in the presence of fluid retention, a large tumour mass, or obesity (overweight).

Fearon, Ket al. Lancet Oncol. 12 489-495 (2011)




When to interfere in cachexia status

Weight loss < 5% Weight loss > 5% or Catabalic, no response to
Anorexia BMI < 20 kg/m? with wt loss > 2% treatment, expected
Metabolic changes or sarcopenia with wt loss > 2% survival < 3 months

Refractory

Precachexia Cachexia :
cachexia

Nutrition counseling, fortified ONS or enteral feeds with adequate Palliative nutrition,
food, ONS (consider inclusion of energy and protein (consider inclusion as needed to alleviate
anti-inflammatory ingredients) of anti-inflammatory ingredients) feelings of hunger and thirst

Clin Nutrition 2017;: 36:1187-96




Cachexia Treatment Choices

= Tumour-associated and
‘. lreatment-associated factors

Energy intake Activity

Inflammation

Tumour stroma Target for
anhd infections i cachexia
= therapy

The combination of therapies promises a new era in supportive oneelogy, which could
improve QOL and tolerance.

Nat Rev Clin Oncol. 2013 Feb:10(2):90-9.




Clinical Management of Cachexia

Appetite stimulants

Corticosteroids :
Progesterone analogs Anabolic Agents
( mechanism) Androgens

. Growth hormones
Cannabinoids .
Anamorelin hydrochloride Miscellaneous
Cytokine inhibitors Insulin
EPA (fish oil) Melatonin
Thalidomide Mirtazapine

Serotonin antagonists

Progesterone analogs
E £ Metoclopramide
MABp1 . :
Amino acid supplements
Increase lean body mass Combination therapy
anamorelin Majorly treat underlyingillness...
enobosarm

progesterone analogs



Steroid is only recommended for short life-
expectancy patient

Management of Cancer Cachexia:
ASCO Guideline

Eric J. Roeland, MD?; Kari Bohlke, ScD?; Vickie E. Baracos, PhD?®; Eduardo Bruera, MD*; Egidio del Fabbro, MD?>;

Suzanne Dixon, MPH, MS, RD®; Marie Fallon, MD?; Jgrn Herrstedt, MD, DMSci®; Harold Lau, MD®; Mary Platek, PhD, MS, RD;
Hope S. Rugo, MD'!; Hester H. Schnipper, LICSW, BCD, OSW-C'?; Thomas J. Smith, MD*3; Winston Tan, MD%;

and Charles L. Loprinzi, MD*®
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RECOMMENDATIONS Dietary counseling may be offered with the goals of providing patients and caregivers with
advice for the management of cachexia. Enteral feeding tubes and parenteral nutrition should not be used
routinely. In the absence of more robust evidence, no specific pharmacological intervention can be recom-
mended as the standard of care; therefore, clinicians may choose not to prescribe medications specifically for
the treatment of cancer cachexia. Nonetheless, when it is decided to trial a drug to improve appetite and/or
improve weight gain, currently available pharmacologic interventions that may be used include progesterone
analogs and short-term (weeks) corticosteroids.

NCCN guideline:life-expectancy: weeks to days, dexamethasone 4-8mg/d PO

Journal of Clinical Oncology 38, no. 21 (uly 20 2020) 2438-7453.




Anamorelin hydrochloride
(ROMANA 1, 2 and 3 trials)

A Body weight Anorexia-cachexia scale

ROMANA 1 anc . ROMANA 1 and ROMANA 2 ROMANA 3

+ Placebo
= ANAM

+- Placebo
= ANAM
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Change from baseline in FAACT A/CS Domain

21

Ann Oncol 2017;28(8):1949-56




Anamorelin hydrochloride

Table 3. Summary of study drug-related TEAEs by system organ class and Table 3. Summary of study drug-related TEAEs by system organ dlass and
preferred term (safety population) preferred term (safety population)

System organ class ROMANA 3 System organ class ROMANA 3

Preferred term Preferred term
Anamorelin Placebo

100mg
(n=343) (n=167)
n (%) n (%)

Anamorelin

100 mg

(n=343) (n=167
n (%) n (%)

General disorders and 1 (0.3) | (06)
Patients with any drug-related TEAEs 12 {35) 2012 administration site conditions
Metabolism and nutrition disorders 5(15) 0 (0.0) Fatigue 0(0.0) | (06)
Diabetes mellitus 1 {03) 000} Malaise (0.3) 0 {00}
Hyperglycemia 4012 0 (0.0) Immune system disorders 1 (0.3) 0 (0.0)
Gastrointestinal disorders 5 (1.5) 1 {08) Allergic edema | (03) 0 (00}
Dry mouth 0(0.0) | (06) Investigations 1 (0.3) 0 (0.0)
' . o Increased y-glutamy| transferase 1 {03) 0 (0.0)
Dyspepsia 1 (0.3) 0 (0.0} :
1

i by Nervous system disorders (0.3) 0 (0.0)
Mausea 2 (06) 0 (0.0

v ) 0.4 (0.0 Headache (0.3) 0 (0.0)
f { Y 0o v

R = ? : 'f ; I Blood and lymphatic system disorders 0 (0.0) | (0.6)

Skin and subcutaneous tissue disorders 3 (09 0 (0.0) thiombocyiopenia 0{0.0) | (06}

Dermatitls bullous 1 (0.3) 0 (0.0

Onychomadesis 1 (03) 0 (0.0) TEAE, treatment-emergent adverse event (whether study drug-related
Urticaria | {0.3) 0 (0.0 ta or nat),

Ann Oncol 2017;28(8):1949-56




MABD 1

A human IgG1 monoclonal antibody specific to human
Interleukin-1 a

A phase 3 clinical trial in advanced colorectal cancer

Did not achieve primary endpoint

EORTC symptom scales Did not achieve primary endpoint

Lancet Oncol 2017 18: 192201



MABp1 clinical outcomes

MABp1 group Placebo group (n=102) Diffe
(effe

Number Achieved Number Achieved
of primary of primary
patients endpoint(%) patients endpoint (%)

ECOG performance status score
1 170 57 (34%) 80 16 (20%) 14%
) 37 11 (30%) 22 3 (14%) 16%

MABplgroup  Placebogroup  Difference
(n=207) (n=102) (effect size)

pvalue  Relative risk
(95% Cl)

Lean body mass 105 (51%) 46 (45%) @
Pain 83 (45%) 45 (44%) 1%
Fatigue 94 (45%) 46 (45%) 0
Anorexia 114 (55%) 49 (48%)

0-18 111 (0-89-1-39)
0-45 1-01(0-82-1-25)
0-48 1-0 (0-81-1-25)

012 1:16 (0-91-1-47)

Table 3: Post-hoc analysis of patients who achieved the primary endpoint, by individual endpoint

components

Female 79 24 (30%) 43 3 (7%) 23%
Male 128 44 (34%) 59 16 (27%) 7%
KRAS mutation status

Mutation 91 26 (29%) 56 10 (18%) 11%
Wildtype 85 30(35%) 37 6 (16%) 19%
Geographical region

European 176 56 (32%) 91 16 (18%) 14%
Union

ROW-CIS 31 12 (39%) 11 3 (27%) 11%

The sensitivity analysis showed a positive effect for MABp1 treatment in all cate
numbers, not all differences were significant. ECOG=Eastern Cooperative Oncol
Commonwealth of independent states, including Georgia and Russia.

Table 2: Stratified sensitivity analysis for patients who achieved the pr

MABp1group Placebogroup p value

Lo OVTY Lo AN

V= TOTY LR |

Interleukin 6 concentration 1.6 (1-9) 9.9 (2:7) 0012
(pg/mL)*

_/

Platelet count (x10%/L) 14(5) 40(8) 0-0052
Global quality of life score -236 (1.58) -4-03 (2-27) 0.55
Physical function score -5-11(1:53) -338(2:19) 052
Role function score -6:83(2:12) -7:83(3:02) 079
Emotional function score 2:50(1-64) 1-37(2-34) 069
Social function score -0-89 (2:14) 0:00(3.06) 081

Data are mean (SD) *Four outlier values were removed from this analysis.

Table 4: Changes in pharmacodynamic outcomes from baseline from
baseline to 8 weeks of treatment

Lancet Oncol 2017; 18: 192-201



MABp1 adverse effects

MABp1 group (n=207) Placebo group (n=102)

Grade 1-2  Grade 3 Grade 1-2 Grade 3

Abdominal pain 31 (15%) G (2%) 10 (10%) 2 (2%)
Fatigue 21(10%)  6(3%) 6 (6%) 7 (7%)
Oedema, peripheral 24 (12%) 4 (2%) 5 (5%) 2(2%)
Anaemia 13(6%)  8(4%) 2(2%)  5(5%)
Weight decreased 21(10%) O 8(8%) 0O

Constipation 21 (10%) 0 6 (6%) 0

Asthenia 17(8%)  2(1%) 7(7%)  3(3%)
Nausea 18 (9%) 0 11(11%)  1(1%)

No patients had grade 4 events, and no patients died due to treatment.

Table 6: Treatment-emergent adverse events occurring in at least 10% of
patients during the 8-week treatment period

Lancet Oncol 2017; 18: 192—201




Patients with fdage
or v non—small-
cell lungcarncer, at
initiation of first-

line chemotherapy

Enobosarm
(POWER 1 and 2)

POWERL
(platinum + taxane)

POWER2
[ platinum +nontaxane)

Fig. 1 POWER | and POWER 2 study design

1 Enobosarm 3 mg once dally (n=150)

[ Macebo(n=150)

| Encbosarm 3 mg once daily (n=150)

| Macebo(n=150)

DayBa

Primary Assessmants

Curr Oncol Rep (2016) 18: 37




Megestrol acetate 2% & 21

Megestrol acetate (MA) is a synthetic progestin
Synthesized in England

Contraceptive

Breast cancer and Endometrial cancer.
Orexigenic (&) effect

MA was approved by FDA

Indication: anorexia, cachexia, or weight loss due

to unknown cause in AIDS patients.

Majority of European countries have approved the

indication of
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Megestrol acetate (MA) mechanism

Ccoupy
both
receptors

A inhibits Con A and Pha st T-
cell proliferative rasponss

Pro gB sterone Sti pituitary hormone
secretion

receptor U shape & dose dependant
{(Rx prostate and breast CA, Sti {160-480 mg)

appetite, wt gain)

Glucocortocoid receptor
Anti inflammation

| IL-1
Production

l

Sti appetite/Wt gain
binding affinity 46% (compare to examethasona)
(L PIC)

Fluid retention
HTN

Edema
Thrombosis

vaginal spotting

Agonist
(weak)

Antagonist

Block binding of
endogenous glucocarticoid

| Insulin secretion

1

w

T Hyparglycemia

Fluid retention
Edama

Hyperglycemia
Hypoglycemia
Adrenal Suppresion

Int J Nanomed 2006, 1(4):411-6




Pharmacokinetics

Time to peak concentration: 3~5 hours (oral suspension)

Metabolism site: LIVER, only 5%~8% of the dose of megestrol acetate results in

metabolites.
Eliminated in the URINE, t1/2=13~105 hours
Bioavailability: NA

10 cachectic males with acquired immunodeficiency 753 10476

Zyéndrome received single oral doses of 800 mg/day for 21 (+- 529) (+/- 7788)
yS.

24 adults, HIV seropositive male subjects received 750 490 6779

mg/day for 14 days. (+/- 238) (+/- 3048)




Study for Optimal Dosage

Placebo Placebo
12 weeks MA 100mg
1:2:2:2 MA 400mg
MA 800mg MA 800mg

Randomized, double-blind,placebo-control trial
. . weight gain

. . the changes in weight and body composition, caloric intake,sense of
well-being, toxic effects and appetite.



Change in Appetite

Placebo 50
Megace 100 mg 70.5
400 mg /1.7
800 mg 92.5**
Placebo 48.3
Megace 800 mg 69.5*

Oncology 1994 ; 51 (suppl 1):19-24



Weight Gain-1

TRIAL 1 TRIAL 2
11.2 pounds(5.12 FT)

-
M

10.7 pounds (4.9 A FT)
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100 mg

0 pounds (02 FT)

Placebo
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-2.1 pounds(-122 Fr)
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Prod Info Megace® Oral Suspension 2007 PDR@
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Mean Change in Body Composition

5.5 2./

(‘qp)ssen Apog 1e4

Trmal 1 — Trial 2

"0 [ o0 | a0 | w0 [ o | o0 |
0] 0] -0.1

Water (liters) -1.3 -0.3 -0.1

No statistically significant

Oncology 1994, 51 (suppl [):19-24



Megestrol increase body weight

Comparison: MA vs. placebo
Outcome: weight gain

Study or sub-category MA n/IN Placebo n/MN RR (random) 95% CI Weight % RR {random) 95%% CI
Feilu 1992 21/76 5/74 = > 8.48 4.09 [1.63, 10.27]
Fietkau 1997 14/31 6/30 = 10.02 2.26 [1.00, 5.10]
Lai 1994 6/20 3/19 = 5.43 1.90 [0.55, 6.54]
Loprinzi 1990 32/67 26/66 — 19.98 1.21 [0.82, 1.79]
McMillan 1994 4,20 6/18 88 6.59 0.60 [0.20, 1.79]
Rowland 1996 26/122 8121 = 11.08 3.22 [1.52, 6.83]
Schmoll 1992 17/63 4/28 = 71,60 1.89 [0.70, 5.10]
Tchekmedyian 1992 21/49 12/40 & 14.87 1.43 [0.81, 2.53]
Vadell 1998 38/99 13/51 — 15.94 1.51 [0.89, 2.56]
Total (95% CI) 547 447 ’ 100.00 1.71 [1.24, 2.36]
Total events: 179 (MA), 83 (placebo)

Test for heterogenity: x2 = 13.94, df = 8 (p = 0.08), 12 42.6%

Test for overall effect: Z = 3.29 {(p = 0.001) | | | ; |

0.1 0.2 0.5 1 . 5 10
Favours placebo Favours treatment

POLSKIE ARCHIWUM MEDYCYNY WEWNETRZNEJ 2008; 118 (11)




Megestrol improved appetite

Comparison: MA vs. placebo
Outcome: Appetite improvement

Study or sub-category  MA [n/N] Placebo [n/M] RR (random) [95% CI] Weight [%] RR (random) [95% CI]
Erkurt 2000 47/58 6/57 —@P) 1504 7.70 [3.58, 16.58]
Feliu 1992 38/76 10/74 &= 18.61 3.70[1.99, 6.87]

Lai 1994 11/20 4/19 12.98 2.61 [1.00, 6.80]
Loprinzi 1990 24/68 16/67 20.20 1.48 [0.87, 2.52]
McMillan 1994 4,20 6/18 6.59 0.60 [0.20, 1.79]
Schmoll 1992 37/63 6/28 16.43 2.74 [1.31, 5.74]
Zecca 1995 13/16 85/17 15.84 2.76 [1.28, 5.99]
Total {85% CI) 301 262 100.00 3.00 [1.86, 4.84]

Total events: 170 (MA), 47 (placebo)
Test for heterogenity: x* = 13.46, df = 8 (p = 0.02), 17 62.9%
Test for overall effect: Z = 4.51 (p =< 0.00001)

|
0.1 0.2 0.5 2 5
Favours placebo Favours treatment

POLSKIE ARCHIWUM MEDYCYNY WEWNETRZNEJ 2008; 118 (11)




Safety

Experiences, n

placebo megestrol acetate, mg
Adverse experience
100 400 800
(n=86) (n=82) (n=75) (n=127)
Deep-vein thrombosis 0 0 1(1.2) 0

Impotence 1(1.2) 3(3.7) 4(5.3) 11(8.7)

Rash 6(7.3) 3(4.0) 9(7.1)

Values in parentheses are percentages

Oncology 1994 ; 51 (suppl 1):19-24



Enough dose, Enough duration

[Articles]

Anticachectic Efficacy of Megestrol Acetate at Different Doses and Versus

Placebo in Patients With Neoplastic Cachexia

Vadell, Catalina M.D.; Segui, Miguel Angel M.D.; Gimenez-Arnau, Jose Maria M.D.; Morales, Serafin M.D.; Cirera, Luis M.D.; Bestit,
Isabel M.D.; Batiste, Eduardo M.D.; Blanco, Remei M.D._; Jolis, Laura M.D.; Boleda, Montserrat M.D_; Anton, Isabel M.D.

placebo I I I

150 cancer cachexia p’t

weight loss > 5% in pre.3 mon.

Predominant: 160mg/d MA I I I
Lung Ca.(50%)

Colorectal(18%)

480mg/d MA I I I

Am J Clin Oncol. 1998 Aug,21(4):347-51.




Enough dose, Enough duration

Weight gain Placebo —LMA — HMA
64
62 HMA Percentage of Weight
gain at 12 weeks (%)
0.03
a0 5.41kg ———— Placebo = )
258 I LMA
\ HMA
56 EVIA
54 HMA, megestrol acetate 480mg/d;
LMA, megestrol acetate 160mg/d;
52 *Mean Value, express in:kg.
Baseline 4 weeks 8 weeks 12 weeks l
150 pt 107 ot 79 pt 64 pt

Am / Clin Oncol 1998 Aug, 21(4):347-51.




Talwanese local trial

[ Original Articles )

The Effect of Megestrol Acetate Oral Suspension on Appetite
and Quality of Life in late-stage Cancer Patients

MA 12 c.c. per day

Ying-Yueh Tu' Yuen-Liang Lai™” (480 mg)

(2) Global health status/financial difficulty/Symptom Scale/items (1) Functional Scale (N=18)

Global health status® == | 2 weeks QOL M 2 weeks

M| basclhine 0O baseline
Social function*{i*

Financial difficulties

Dharrhea
Cognitive functio

Constipation™ [

Appetite loss * &

- J|Emotional function*{f"

Role function*|®

Physical function™*i®

Taiwan Journal of Hospice Palliative €are Vol.13 No.3 Aug. 2008




Table 2 Trials Of Multidrug Combinations In Patients With Cancer Cachexia

2. BW, QOL, HGS, Appetite, PS, GPS

Publication N Study Population Cancer Types Concurrent Cancer | Trial Arms (Intervention Period) | Major Outcomes Major
(Cachectic Status®) Treatment l. Positive Toxicity

2. Negative
Jatoi et al, | Clin Oncol. 421 | Mixed advanced cancer (Cachexia) Not specified or EPA vs MA vs MA + EPA In the MA containing regimens as Not specified
200447 combined (4 weeks) compared with EPA

I. BW, Appetite

2. QOL, 08
Mantovani et al, Oncologist. | 332 | Mixed advanced cancer (Cachexia) Not specified or Progestational agent vs EPA vs In the combination arm as Not specified
2010%* combined L-Carnitine vs Thalidomide vs compared with other 4 arms

Combination of all agents (4 months) | 1. LBM, PS, GPS, REE, Fatigue,

Appetite, Physical activity

2. QOL
Wen et al, Chemotherapy. 102 | Mixed advanced cancer (Cachexia) Not specified or MA vs MA + Thalidomide (B weeks) | In the combination arm as Not specified
20125 combined compared with MA

I. BW, HGS, PS, QOL, GPS, Fatigue

2. None
Maccio et al, Gynecol Oncol. | 104 | Advanced gynecological tumor Not specified or MA vs MA + L-carnitine, celecoxib, In the combination arm as Not specified
20128 {Cachexia) combined and antioxidants (4 months) compared with MA

I. LBM, QOL, REE, Fatigue

2. PS, GPS, Appetite
Madeddu et al, Clin Nutr. 60 Mixed advanced cancer (Cachexia) Mot specified or Arm | (L-carnitine + celecoxib) vs In the arm 2 as compared with arm | | Not specified
20258 combined Arm 2 (L-carnitine + celecoxib + I. None

MA) (4 months) 2. LBM, BW, HGS, 6MWD, QOL,

REE, Appetite, Fatigue
Kouchaki et al, Support Care | 90 | Mixed gastrointestinal cancer Majority in Arm | (MA + placebo) vs Arm 2 (MA | In the arm 2 as compared with arm | | Not specified
Cancer. 2018 (Cachexia) chemotherapy + celecoxib) (2 months) I. None

Notes: "Cachectic status was classified into precachecia, cachexia, refractory cachexia, or high risk for cachexia according to the consensus report.’
Abbreviations: EPA, eicosapentaencic acid; MA, megestrol acetate; BW, body weight; QOL, quality of life; OS, overall survival; LBM, lean body mass; PS, performance status; GPS, Glasgow Prognostic Score; REE, resting energy
expenditure; HGS, hand-grip strength; 6MWD, 6-min walk distance.




Compare with 5 different treatments

Parameter

Armd | carnitine

Armd thalidomide

MA+EPA

Arm 3

Baseling

After
treatment

p*

After
treatment

Baseline

After
treatment

Primary endpoint
LBM (kg)
BIA (n = 332)
mmp DEXA (n = 144)
LICT (n= 25)
Muscle mass (mm”)
m) Estimated LBM (kg)
REE (kcal/day)
Fatigue (MFSI-SF score)
Secondary endpoint
Cirip strength (kg)
Appetite { VAS score)
H-6y (pgfml)
TNF-ux (pg/ml)
ROS (FORT LI
CiPx (ILml)
EQRTC QLOQ-C30 (scone)
EQ-50,,., (score)
EQ-5D,, .5 (score)
GPs
BECOG PS5 score

10031 = 3,833
4227 + 205
I 286 = 251

264+ 23

259 +12.1

449 + 128
G441 4012
5352 * 18.1
05 =03
453+ 226
1.2 2076

|.58 = (L85

446 £ 87
452 + |67

10477 £ 3917
435 + 294
1,193 =324
26.1-=+-25

2/IE119
53+131
316+ 279
7.5 = 40,7
458 = 138
1.0107 = 3 398
571.1 =21

0.4 =05

S0 = 6.8
0.9 + 0.86

1.2 09

A48
A58
375
B

04
607
i3
240
36
383
432
151
593
D30
AW

11419 = 3.802
424 + 226
1,206 = 445

24.2 + 192

23394
FEZS
408 = 229
N8 +229
462 + 138
TM6 * 3448
Sh4 = 193
0.5 +i04
468 + 217
1.3+08

1.7 0.8

41 =
451 =

11,831 £ 3074
42591
11699 = 283
2718 =246

201 *81
53%+25
296 % 259
18 = 3R
178 = 154
1,944 * 3 668
603 = 20
05+ 038
A58 = 221
09 +=08

.5 08

Hi6
897

196
983

ARG

634

NR6

331

317

B4y
UG
203
88
S04

71

<, 0001

428+ R.1
438 =094

1912 = 3304
428+ 8.1
1227 =439
269+ 168

12+ 139
5120
414 =399
373 =338
497 =121
7434 = 3125
36 16.1

05 =03
§1.7=218
14 £0.7

. | N .

44 + T2
449+77

11.504 = 3.2
454 + 2319
1.067.1 = 181

0 +-23.1

445 = 115
6676 = 2542
6358 = 18
06 =04
492 + |8
0.9 +079

1L.5= 0.8

The Oncologist 2010:15:200-211
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Palliative Care

PALLIATIVE CARE DRUG APPENDIX

Condition Recommended Agents and Dosage by Estimated Life Expectancy and Symptom Etiology
Dyspnea Life Expectancy: Years; Year to Months; and Months to Weeks
(PAL-11) * General: Morphine, 2.5-10 mg PO g2h PRN or 1-3 mg IV q2h PRN for opioid naive, increase dose by 25% for non-opioid
naive
» For acute progressive dyspnea, or for patients who are not opioid naive, more aggressive titration may be required
* Anxiety: Lorazepam, 0.25-1 mg PO g4h PRN for benzodiazepine naive
Dyspnea Life Expectancy: Weeks to Days (dying patient)
(PAL-12) * General: Morphine, 2.5-10 mg PO g2h PRN or 1-3 mg IV g2h PRN if opioid naive, increase dose by 25% for non-opioid
naive
¢ For acute progressive dyspnea, or for patients who are not opicid naive, more aggressive titration may be required
« Anxiety: Lorazepam, 0.25-1 mg PO g4h PRN if benzodiazepine naive
* Fluid overload: Furosemide
Secretions « Excessive secretions: Scopolamine, 0.4 mg SC g4h PRN/1.5 mg patches, 1-3 patches q72h OR atropine, 1% ophthalmic
(PAL-12) solution 1-2 drops SL g4h PRN OR glycopyrrolate, 0.2-0.4 mg IV or SC g4h PRN
Anorexia/ Life Expectancy: Years; Year to Months
Cachexia * Depression/anorexia: Mirtazapine, 7.5-30 mg PO QHS
PAL-13 * Gastroparesis (early satiety): Metoclopramide 5-10 mg PO QID 30 min before meals and at bedtime
* Low/no appetite: Megestrol acetate. 400-800 mg/d PO OR clanzapine, 5 mg/d PO
Anorexia/ Life Expectancy: Months to Weeks; Weeks to Days (dying patient)
Cachexia * Low/no appetite: Me trol acetate, 400-800 ""E'Ld PO OR olanzapine, 5 mEI::I PO OR dexamethasone, 4-—8 mEId PO OR
(PAL-14) consider cannabinoid
* Depression: Mirtazapine, 7.5-30 mg PO QHS




Exercise increase appetite

Exercise and Food Intake

f Food Intake

4 Carbohydrate
preference

Resistance

Journals of Gerontology 2001a; 56A (Special Issue 11):81-88



Take home message

Cancer cachexia is a common syndrome in advance
cancer patients

Multiple factors, including change metabolism, decrease
appetite and fat and muscle wasting

Early intervention in precachexia status improve outcome

Many pharmaceutical interventions including MA showed
benefit in lean body mass increase, appetite increase and
decrease anorexia.

Enough dose and enough duration are important for MA
supplement
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