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Cancer Anorexia-Cachexia Syndrome 

� Characteristics
� Weight loss
� Lipolysis
� Muscle wasting
� Anorexia
� Chronic nausea
� Asthenia
� Anemia
� Electrolyte and water abnormalities
� Psychological distress

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



Dual Mechanisms of Cancer Cachexia

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

代謝改變

攝食量變小

舉例 : SCLC 及嚴重B型症狀
Pyrexia 發熱, sweating 發汗
cachexia mainly due to hyper-metabolism

惡病質主因為代謝速率高

舉例 : pharyngeal cancer咽癌 cachexia mainly due to 

reduced food intake secondary to dysphagia

惡病質主因為吞嚥困難

Cachexia



Energy metabolism in cachexiaEnergy metabolism in cachexiaEnergy metabolism in cachexiaEnergy metabolism in cachexia
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EMBO Rep. 2019 Apr;20(4):e47258. 



Cachexia Mechanism

Cell metabolism 2012; 16:153-166

Downregulated nuclear cofactor PGC-1 β, 
leading to ↑E3ligases MAFbx and MuRF1

Via regulation of myostatin, c-Jun NH2-
terminal kinase, Notch and Akt signaling 

pathway
TNF- α, IL-1, IL-6, IL-10, TNF- β family 

myostatin



Regulate food intake in CNS

Journals of Gerontology 2001a; 56A (Special Issue II):81–88



Therapeutics Clin Risk 
Management 2019; 15:1253-66



Incidence of Cancer Related Cachexia
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Incidence of cancer related cachexia

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



Incidence of Cancer Cachexia in cancer patient

J Oncol. 2009;2009:693458
Laviano A et al. (2005). Nat Clin Pract
Oncol 2: 158–165 10.1038/ncponc0112
Adapted, with permission from Laviano A and
Meguid MM (1996). Nutrition 12: 358−371

Cancer type (N) Cachexia

Esophageal ca (117) 41.9%

Gastric ca (142) 41.5%

H&N ca (246) 37.0%

Pancreatic ca (221) 34.8%

Lung ca (1291) 31.1%



Age matter

overeat

undereat



Nutritional status, cachexia and survival

Clin Nutr. 2012 Jun 11:1~8



Patients had lost 30% of pre-illness 
stable weight

Skeletal muscle protein mass was 75% 
lower in cancer patients

Body fat was 82% lower in cancer 
patients
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Chart adapted from Fearon K, Proc. Nutr Soc. 1992; 51: 251-265.

Study Design
• Lung Cancer Patients, N=6
• Control subjects of matching pre-illness weight



Sarcopenia, lipolysis and survival

PLoS ONE 2012; 7(1): e29330
British Journal of Cancer 2017;117:148–155

124 advanced cancer patients 1473 GI and resp cancer; 
273 metastatic RCC patients



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



Cachexia related to survival
Grading schema to predict OS

Clin Nutrition 2017; 36:11-48



Milestones of Cancer Cachexia

1.Petruzzelli M. and Wagner EF. GENES & DEVELOPMENT 30:489–501(2016)
2.Drug Des Devel Ther. 2017; 11: 2325–2331.
3. https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/018651s029lbl.pdf

Cannabinoid

(dronabinol)

is approved by 

FDA

2018



Definition of Cancer Cachexia

Panel: Diagnosis of Cancer Cachexia

• Weight loss >5% over past 6 months (in absence of simple starvation)

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

• Appendicular skeletal muscle index consistent with sarcopenia (males <7.26 kg/m2; females 

<5.45 kg/m2)* and any degree of weight loss >2%†

*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 5th percentile. This can be assessed as follows: mid upper-arm muscle area by anthropometry (men <32 cm2, 

women <18 cm2);31 appendicular skeletal muscle index determined by dual energy x-ray absorptiometry (men <7・26 kg/m2; women <5・
45 kg/m2); lumbar skeletal muscle index determined by CT imaging (men <55 cm2/m2; women <39 cm2/m2);33 whole body fat-free mass 

index without bone determined by bioelectrical impedance (men <14・6 kg/m2; women <11・4 kg/m2).3

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

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

--an international consensus



When to interfere in cachexia status

Clin Nutrition 2017; 36:1187-96



Cachexia Treatment Choices

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

Nutrition support
Physical activity 
(exercise training)

Anti-inflammatory

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



Clinical Management of Cachexia
� Appetite stimulants

Corticosteroids
Progesterone analogs

(Dual mechanism)
Cannabinoids

Anamorelin hydrochloride

� Cytokine inhibitors
EPA (fish oil)
Thalidomide

Progesterone analogs

MABp1

� Increase lean body mass
anamorelin

enobosarm

progesterone analogs
21

◊Anabolic Agents
Androgens
Growth hormones

◊Miscellaneous
Insulin
Melatonin
Mirtazapine
Serotonin antagonists
Metoclopramide
Amino acid supplements
Combination therapy
Majorly treat underlying illness…



Steroid is only recommended for short life-

expectancy patient

Journal of Clinical Oncology 38, no. 21 (July 20, 2020) 2438-2453.

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



Anamorelin hydrochloride

(ROMANA 1, 2 and 3 trials)

� Oral active, selective ghrelin receptor agonist 
� Appetite enhancing and anabolic activity

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



Anamorelin hydrochloride

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



MABp 1

� A human IgG1 monoclonal antibody specific to human 
interleukin-1 α

� A phase 3 clinical trial in advanced colorectal cancer

Lancet Oncol 2017; 18: 192–201



MABp1 clinical outcomes

Lancet Oncol 2017; 18: 192–201



MABp1 adverse effects

Lancet Oncol 2017; 18: 192–201



Enobosarm

(POWER 1 and 2)

� An oral nonsteroidal selective androgen receptor 
modulator

� NSCLC patients: 641 (men and postmenal pause 
women)

� Stair climb power: enobosarm vs placebo= 29.4% 
(22.4-37.1)  vs 24.2% (17.8-37.1)

� Response to LBM: enobosarm vs placebo= 41.9% 
(34.1-49.9)  vs 30.4% (23.4-38.2)

Curr Oncol Rep (2016) 18: 37



MegestMegestMegestMegestrolrolrolrol acetateacetateacetateacetate發展歷程

Megestrol acetate (MA) is a synthetic progestin

1963 Synthesized in England

1964    Contraceptive

1967 Breast cancer and Endometrial cancer. 

1993 Orexigenic (開胃) effect

MA was approved by FDA 

Indication: anorexia, cachexia, or weight loss due   

to unknown cause in AIDS patients.

Now Majority of European countries have approved the 

indication of ACS in AIDS and cancer patients

73



Megestrol Acetate

Clinical Nutrition 2013:1-6

Neuropeptide Y



Megestrol acetate (MA) mechanism

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



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

From: Prod Info Megace® Oral Suspension,2001

Mean Cmax
(ng/ml)

AUC
(ng x hr/mL)

Median Tmax

(hours)

10 cachectic males with acquired immunodeficiency 

syndrome received single oral doses of 800 mg/day for 21 

days.

753

(+/- 529)

10476 

(+/- 7788)
5

24 adults, HIV seropositive male subjects received 750 
mg/day for  14 days.

490

(+/- 238)

6779

(+/- 3048)
3

Pharmacokinetics



Study for Optimal Dosage

Randomized, double-blind,placebo-control trial
Endpoints : 
• Primary : weight gain
• Secondary : the changes in weight and body  composition, caloric intake,sense of 

well-being, toxic effects and appetite.

R

Placebo

MA 100mg

MA 400mg

MA 800mg

12 weeks

1:2:2:2
R

Placebo

MA 800mg

(1) (2)

Annuals of Internal Medicine 1994; Volume 121, Number 6

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



Change in Appetite

Treatment group Patients with improved appetite at time of 
maximum weight change, %

Four-arm trial
Placebo
Megace 100 mg

400 mg
800 mg

50
70.5

71.7
92.5**

Two-arm trial
Placebo
Megace 800 mg

48.3
69.5*

34Oncology 1994 ; 51 (suppl I):19-24



Weight Gain-1

10.7  pounds (4.9 公斤)

0 pounds (0公斤)

11.2 pounds(5.1公斤)

-2.1 pounds(-1公斤)

9.3  pounds(4.2公斤)

2.9  pounds (1.3公斤)

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

Prod Info Megace® Oral Suspension  2007 PDR@



Trial 2

Mean Change in Body Composition
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No statistically significant

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



Megestrol increase body weight

POLSKIE ARCHIWUM MEDYCYNY WEWNĘTRZNEJ 2008; 118 (11)



Megestrol improved appetite

POLSKIE ARCHIWUM MEDYCYNY WEWNĘTRZNEJ 2008; 118 (11)



Safety

Adverse experience

Experiences, n

placebo megestrol acetate, mg

100 400 800

(n=86) (n=82) (n=75) (n=127)

Deep-vein thrombosis 0 0 1(1.2) 0

Edema 7(8.2) 4(4.9) 9(12.0) 2(1.5)

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

Rash 4(4.7) 6(7.3) 3(4.0) 9(7.1)

Values in parentheses are percentages

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



Enough dose, Enough duration

150 cancer cachexia p’t

• weight loss > 5% in pre.3 mon.

• Predominant: 

Lung Ca.(50%)

Colorectal(18%)

placebo

160mg/d MA

480mg/d MA

Estimate:

Weight

4wk 8wk 12wk

4wk 8wk 12wk

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



Enough dose, Enough duration

Percentage of Weight 

gain at  12 weeks (%)

( p<0.03 )

Placebo 37%

LMA 38%

HMA 68%

HMA, megestrol acetate 480mg/d;

LMA, megestrol acetate 160mg/d;

*Mean Value, express in kg.

2倍
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kg

Weight gain Placebo LMA HMA

HMA

LMA

5.41kg

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



Taiwanese local trial

MA 12 c.c. per day 

(480 mg)

QoL

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



Therapeutics Clin Risk Management 2019; 15:1253-66



Compare with 5 different treatments

MA or MPA EPA

L-carnitine thalidomide MA+EPA

The Oncologist 2010;15:200–211



NCCN Guidelines Recommendation



Exercise increase appetite

Journals of Gerontology 2001a; 56A (Special Issue II):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




