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ment from baseline included body weight (p < 0.02) and ap-
petite (p = 0.02). The mean changes in the endpoints from 
baseline in the trial group were significantly greater com-
pared with the control group: in the primary endpoints, 
body weight (p = 0.05), fatigue (p < 0.01) and quality of life 
(p = 0.01), and in the secondary endpoints, grip strength (p 
= 0.05), Glasgow Prognostic Score (p = 0.02), Eastern Coop-
erative Oncology Group performance status (p = 0.02), IL-6 
(p < 0.01) and tumor necrosis factor-α (p = 0.01). Toxicity was 
found to be relatively negligible in both groups.  Conclusion:  
A combination regimen of MA and thalidomide is more ef-
fective than MA alone in the treatment of CACS. 

 Copyright © 2013 S. Karger AG, Basel 

 Introduction 

 ‘Cancer-related anorexia/cachexia syndrome (CACS)’ 
is a common syndrome of advanced cancers character-
ized by anorexia, tissue wasting and loss of body weight 
accompanied by a decrease in muscle mass and adipose 
tissue and by poor performance status that often precedes 
death  [1] . The prevalence of CACS increases from 50 to 
80% before death, and in more than 20% of cancer pa-
tients, it is the cause of death  [1] .
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 Abstract 

  Background:  The management of cancer-related anorexia/
cachexia syndrome (CACS) is a great challenge in clinical 
practice. To date, practice guidelines for the prevention and 
treatment of CACS are lacking. The authors conducted a ran-
domized study to confirm the effectiveness and safety of 
treatment of CACS utilizing megestrol acetate (MA) plus tha-
lidomide.  Methods:  One hundred and two candidates with 
CACS were randomly assigned to two treatment groups (tri-
al group and control group): the trial group received MA (160 
mg po, bid) plus thalidomide (50 mg po, bid), while the con-
trol group received MA (160 mg po, bid) alone. Treatment 
duration was 8 weeks.  Results:  Analysis of the trial group 
demonstrated a significant increase from baseline in body 
weight (<0.01), quality of life (p = 0.02), appetite (p = 0.01), 
and grip strength (p = 0.01), and a significant decrease in fa-
tigue, Glasgow Prognostic Score (p = 0.05), Eastern Coopera-
tive Oncology Group performance status (p = 0.03), IL-6 (p < 
0.01), and tumor necrosis factor-α (p = 0.02). In contrast, in 
the control group, endpoints with a significant improve-
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  The management of CACS is a great challenge in clin-
ical practice. To date, despite several years of coordinated 
efforts in basic and clinical research, practice guidelines 
for the prevention and treatment of CACS are lacking. At 
present, megestrol acetate (MA) is the common medica-
tion used in CACS treatment, in spite of the limited ef-
fectiveness.

  MA, also known as 17α-acetoxy 6-dehydro 6-methyl-
progesterone, is a steroidal progestin and progesterone 
derivative. MA is used mainly as an appetite stimulant in 
a variety of conditions and as an antineoplastic agent in 
the treatment of breast, endometrial and prostate cancers 
 [2] . When given in relatively high doses, it can substan-
tially increase appetite in most individuals, even in those 
with advanced cancer, and is often used to boost appetite 
and induce weight gain in patients with cancer or HIV/
AIDS-associated cachexia  [3] .

  The underlying mechanism of CACS may be a chron-
ic, low-grade, tumor-induced activation of the host im-
mune system, accompanied by the chronic overproduc-
tion of cytokines, such as interleukin (IL)-1β, IL-6 and 
tumor necrosis factor-α (TNF-α). Chronic administra-
tion of the proinflammatory cytokines, both alone and in 
combination, is capable of reproducing the different fea-
tures of CACS. High serum levels of these cytokines have 
been found in cancer patients, which seem to correlate 
with progression of the tumor  [4] . Therapeutic strategies 
based on either blocking their synthesis or their action 
was effective in CACS  [5] .

  Thalidomide has numerous effects on the  immune 
system of the body, including potential anticancer and 
anti-inflammatory activities. At present, this drug is ap-
proved for multiple myeloma and currently used experi-
mentally to treat various cancers, dermatological, neuro-
logical and inflammatory diseases  [6–8] . The clinical use 
of thalidomide in CACS is still controversial despite some 
researches indicating that orally administered thalido-
mide could improve CACS symptoms and patient quality 
of life (QoL)  [9, 10] .

  The main purpose of CACS treatment is to improve 
the ‘core’ symptoms. Thus, the authors selected body 
weight, fatigue and QoL as coprimary endpoints. Appe-
tite, proinflammatory cytokines, Glasgow Prognostic 
Score (GPS), Eastern Cooperative Oncology Group per-
formance status (ECOG PS) and grip strength were taken 
as the secondary endpoints.

  To the authors’ knowledge, few studies address the 
treatment of CACS with thalidomide combined with MA. 
On the basis of this, the authors carried out a randomized 
clinical study to test the efficacy and safety of integrated 

oral treatment of CACS with MA and thalidomide. Based 
on the collective authors’ clinical experience, the major-
ity of patients cannot tolerate thalidomide >100 mg/day. 
Consequently, thalidomide 50–100 mg/day has been 
found to be effective in clinical practice. Therefore, tha-
lidomide 100 mg/day therapy was adopted in this trial.

  Patients and Methods 

 Study Design 
 A total of 102 patients were recruited by the Department of 

Oncology, Ningbo Development Zone Center Hospital (NDZCH) 
between January 2010 and April 2012. Eligible patients were ran-
domized to receive one of two treatment arms by computer-gen-
erated, mixed blocks of 2, 4, 6 and 8 allocation schedules. The pro-
tocol was approved by the NDZCH Ethics Committee. Procedures 
were in accordance with the Helsinki Declaration.

  Eligibility Criteria 
 Eligibility criteria included: (1) patients aged  ≥ 18 years, with a 

histologically diagnosed advanced-stage tumor at any site; (2) loss 
of >5% of pre-illness or ideal body weight (body mass index) in the 
previous 3 months; (3) a life expectancy  ≥ 4 months; (4) patients 
could be receiving concomitant chemotherapy and/or palliative 
supportive care.

  Exclusion Criteria 
 Exclusion criteria were: (1) women of child-bearing age; (2) 

patients with a mechanical obstruction to feeding; (3) medical 
treatments inducing significant changes in patient metabolism or 
body weight; (4) history of thromboembolism; (5) history of hy-
pertension or diabetes mellitus.

  Intervention 
 Patients who met the eligibility criteria were randomly assigned 

into one of two groups. (1) The clinical trial group: MA (Gerui 
Pharmaceutical Co. Ltd., Shandong province, PR China) 160 mg 
per os, twice daily, plus thalidomide (Changzhou Pharmaceuticals, 
Jiangsu province, PR China) 50 mg per os, twice daily (treatment 
duration 8 weeks); (2) the control group: MA (Gerui Pharmaceuti-
cal Co.) 160 mg per os, twice daily (treatment duration 8 weeks).

  Efficacy Endpoints 
 The efficacy endpoints were evaluated prior to treatment and 

at 8 weeks, following treatment completion.

  Primary Endpoints 
 Body weight was measured with the RGZ-120-RT body weight 

scale (Wuxi Weight Co. Ltd., Jiangsu province, PR China). The 
body weight scale was used in accordance with the directions sup-
plied by the manufacturer. Body weight was measured 3 times a 
day before meals (breakfast, lunch and dinner). An average value 
of the 3 body weight measurements was adopted. 

  Fatigue was evaluated with the Multidimensional Fatigue 
Symptom Inventory-Short Form (MFSI-SF) scale  [11] . The MFSI-
SF is a 30-item self-report measure designed to assess multidimen-
sional aspects of fatigue. Items are rated on a 5-point scale, and 
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respondents report on how true each statement was for them dur-
ing the previous week (0 = not at all; 4 = extremely). Scores are 
added to obtain subscale scores that included general fatigue, emo-
tional fatigue, physical fatigue, mental fatigue, and vigor. The vig-
or subscale score was subtracted from the sum of the 4 fatigue 
subscales to yield a total fatigue score. Subscale scores range from 
0 to 24, and MFSI-SF total scores range from 24 to 96, with higher 
scores indicating increased fatigue.

  QoL was assessed with the European Organization for Re-
search and Treatment of Cancer Quality of Life Questionnaire 
(EORTC QLQ-C30)  [12]  which includes 5 functional scales (phys-
ical, role, cognitive, emotional, and social), 3 symptom scales (fa-
tigue, nausea and vomiting, and pain), 6 single items (dyspnea, 
insomnia, anorexia, constipation, diarrhea, and financial impact), 
and 1 global QoL scale.

  The questionnaire employs a 1-week time frame and a mix of 
dichotomous response categories (‘yes/no’), 4-point Likert scale 
type responses (ranging from ‘not at all’ to ‘very much’), and 
7-point response scales (numbered visual analogue scales). All 
scale and single item scores of the QLQ-C30 were linearly trans-
formed to a 0–100 numerical scale.

  Secondary Endpoints 
 Appetite was evaluated with 10-point response scales (num-

bered visual analogue scales).
  Grip strength was assessed using a dynamometer (Tiancheng 

Hydraulic Hand Dynamometer, Shanghai, PR China). The dyna-
mometer was used according to the manufacturer’s directions. 
Maximal grip strength was measured 3 times using either the pa-
tient’s right or left hand. The mean value of these 6 maximal grip 
strength measurements was adopted.

  Serum levels of IL-6 or TNF-α were measured by enzyme-
linked immunosorbent assay (ELISA) kit (Jingmei Immunotech 
Co. Ltd., Shenzhen, PR China). A 4-ml venous blood sample was 
drawn from study participants in the morning before breakfast, 
centrifuged for 10 min (1,680 rpm) in 4   °   C and preserved at –20   °   C. 
Assessment of serum levels of cytokines (IL-6 and TNF-α) were 
evaluated by ELISA assay using monoclonal antibodies for two dif-
ferent epitopes of the cytokine molecules. The absorbance of the 
sample was analyzed by a spectrophotometer at 450 nm.

  The GPS was given as follows  [13] : albumin >32 g/l and C-re-
active protein (CRP) <10 mg/l, GPS 0; albumin <32 g/l or CRP >10 
mg/l, GPS 1; albumin <32 g/l and CRP >10 mg/l, GPS 2.

  Performance status (PS) was used according to the ECOG PS 
scale.

  Safety Endpoints 
 Adverse events were classified according to the National Can-

cer Institute Common Terminology Criteria for Adverse Events 
(NCI-CTC 3.0).

  Statistical Analyses 
 Differences between groups at baseline were analyzed by the χ 2  

test for categorical variables and by Student’s t test (or Wilcoxon’s 
rank sum test when appropriate) for continuous variables in the 
stratification factors including age, sex, body weight, weight loss, 
tumor site, stage, ECOG PS, GPS and palliative chemotherapy. 
Student’s t test was conducted to compare both treatment groups 
in terms of changes in primary endpoints before and after treat-
ment (8 weeks versus baseline). The benefit obtained for endpoints 

in each group (difference between baseline values and values after 
treatment) was assessed using a paired Student’s t test. The sig-
nificance of p values (p  ≤  0.05) was chosen. All analyses were car-
ried out with two-sided tests using a 5% type I error rate. SPSS 
version 17.0 (SPSS Inc., Chicago, Ill., USA) was used.

  Sample Size Calculation 
 Hypothesizing a difference between treatment groups of 10% 

and considering an α type error of 0.05 and a β type error of 0.10, 
46 patients needed to be enrolled in each of the two treatment 
groups.

  Results 

 Clinical Characteristics 
 A total of 102 patients were recruited by the Depart-

ment of Oncology, NDZCH, between January 2010 and 
April 2012 ( fig. 1 ). The two groups consisted of patients 
comparable at baseline of the most common stratifica-
tion factors ( table 1 ). The percentage of dropouts was 
similar between the two groups; 5 from the trial group 
and 4 from the control group due to thromboembolism 
or edema. Ninety-three patients went through the clin-
ical trial, 46 in the trial group and 47 in the control 
group.

  Efficacy Endpoints 
 Comparison before and after Treatment 
 For patients in the trial group, comparisons were as 

follows ( table 2 ): fatigue was significantly improved (p = 
0.01), appetite significantly increased (p = 0.01), body 
weight increased (p < 0.01), both IL-6 and TNF-α de-
creased (p = 0.01 and 0.02, respectively), GPS and ECOG 
PS score decreased (p = 0.05 and 0.03, respectively), grip 
strength increased (p = 0.01), and QoL improved (p = 
0.02). In the control group ( table  2 ), appetite was im-
proved (p = 0.02) and body weight increased (p < 0.05); 
however, no significant difference was found in IL-6 and 
TNF-α levels, GPS-PS scores, grip strength and QoL (p > 
0.05).

  Comparison of the Efficacy between the Two Groups 
 The mean changes in the efficacy   endpoints from base-

line in the trial group were significantly greater as com-
pared with the control group, in body weight (p = 0.025), 
fatigue (p < 0.01), quality of life (p = 0.01), grip strength 
(p = 0.05), GPS (p = 0.02), ECOG scale (p = 0.02), IL-6 (p 
< 0.01), and TNF-α (p = 0.01;  table 3 ). A trend for greater 
increase in appetite (p = 0.117) was found in the trial 
group as compared with the control group.
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  Toxicity 
 Toxicities included thromboembolism, edema, som-

nolence and constipation at a low occurrence rate and did 
not necessitate discontinuation of the drug. Patients with 
thromboembolism or edema were withdrawn from the 
trial. No significant difference in compliance was found 
between the control group and the trial group (p > 0.05). 
Overall, patient compliance was good ( table 4 ).

  Discussion 

 The aim of our trial was a possible effective treatment 
for CACS. In the present study, the more effective treat-
ment for the primary efficacy endpoints (body weight, 
fatigue and QoL) and for the secondary endpoints (appe-
tite, IL-6, TNF-α, GPS, and ECOG PS score) was the com-
bination regimen, MA plus thalidomide.

  The main symptoms of CACS were fatigue, weight 
loss, anorexia and poor QoL, which were customarily se-
lected as the efficacy endpoints of CACS studies  [14, 15] . 
The ‘core’ mechanism of CACS was considered a system-
ic inflammatory response. There is evidence that chronic, 
low-grade, tumor-induced activation of the host immune 
system is involved in CACS  [16] . The proinflammatory 
cytokines IL-6 and TNF-α play central roles in the patho-

physiology of CACS  [17, 18] . The systemic inflammatory 
response with an elevated level of CRP is now included in 
the definition of cancer cachexia. Serum albumin is also 
closely related to systemic inflammatory response  [19] . A 
cumulative prognostic score based on CRP and albumin, 
the GPS, as an indicator of the systemic inflammatory re-
sponse, may reflect the severity of CACS  [20–22] .

  To date, a variety of single interventions to treat CACS 
have had limited success. Synthetic progestogen me-
droxyprogesterone or MA are currently the only ap-
proved drugs for CACS; their mechanism to treat CACS 
may be partly related to glucocorticoid activity and the 
ability to downregulate the synthesis of proinflammatory 
cytokines and to increase food intake by neuropeptide Y 
release  [23, 24] .

  Many randomized controlled studies in cancer pa-
tients with weight loss have demonstrated that me-
droxyprogesterone and MA significantly improve ap-
petite, resulting in increased food intake, increased 
bodyweight and intermittent decline in nausea and/or 
emesis, whereas in most trials, no definite improvement 
in QoL was observed  [25–27] . A Cochrane database sys-
tematic review indicated that MA improves appetite 
and decreases weight loss in cancer patients, whereas no 
overall conclusion about QoL or the other could be 
drawn  [28] .

108 patients randomly assigned

54 patients allocated to the trial group 54 patients allocated to the control group

3 patients excluded

51 patients eligible to start treatment51 patients eligible to start treatment

4 patients withdrew
due to the occurrence
of thromboembolism

or edema

47 patients were analyzed for endpoints46 patients were analyzed for endpoints

3 patients excluded

5 patients withdrew
due to the occurrence
of thromboembolism

or edema

   Fig. 1.  Consort diagram.  
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  Thalidomide has multiple immunomodulatory and 
anti-inflammatory properties, mainly by downregulating 
TNF-α and IL-6 production. Thus, thalidomide has been 
used for patient treatment of cachexia associated with 
cancer and AIDS, whereas Davis et al.  [29]  and Gordon 
et al.  [30]  reported that thalidomide was only able to at-
tenuate weight loss and lean body mass loss in CACS pa-
tients. Massa and colleagues  [31]  demonstrated that body 
weight did not change, whereas appetite improved and 
IL-6 and TNF-α decreased significantly after 3 months, 
with thalidomide administered (at a dose of 300 mg/day) 
to 18 advanced-stage cancer patients. In the present study, 
thalidomide combined with MA was shown to be effec-
tive in terms of the efficacy endpoints fatigue, appetite, 
body weight, TNF-α, IL-6, and QoL.

Table 1.  Clinical characteristics of the control group and the trial 
group

Trial group
(n = 46)

Control group
(n = 47)

p

Age, years 62.1±12.3 61.8±9.8 0.862
Males/females 28/18 27/20 0.737
Body weight, kg 48.0±7.3 47.8±7.3 0.589
Weight loss

5–10% 38 (82.6) 37 (78.7) 0.64
Tumor site

Lung 18 (39.1) 16 (34.0) 0.61
Gastric 7 (15.2) 6 (12.8) 0.73
Breast 6 (13.0) 7 (14.9) 0.80
Colorectal 5 (10.9) 6 (12.8) 0.78
Pancreas 4 (8.7) 3 (6.4) 0.67
Esophagus 3 (6.5) 4 (8.5) 0.72
Liver 3 (6.5) 5 (10.6) 0.48

Stage
III 4 (8.7) 6 (12.8) 0.53
IV 42 (91.3) 41 (87.2) 0.53

ECOG PS
0 2 (4.3) 1 (2.1) 0.55
1 17 (37.0) 15 (31.9) 0.61
2 21 (45.7) 23 (48.9) 0.75
3 6 (13.0) 8 (17.0) 0.42

GPS
0, CRP <10 mg/l 5 (10.9) 7 (14.9) 0.56
1, albumin <32 g/l 8 (17.4) 9 (19.1) 0.83
1, CRP >10 mg/l 15 (32.6) 14 (29.8) 0.82
2, CRP >10 mg/l,

albumin <32 g/l 18 (39.1) 17 (36.2) 0.77
Palliative chemotherapy

Yes 30 (65.2) 28 (59.6) 0.57
No 16 (34.8) 19 (40.4) 0.57

 Figures in parentheses are percentages. The χ2 test and Student’s 
t test were used for analysis. 

Table 2.  Endpoints before and after treatment between the trial 
group and the control group

Before
treatment

After
treatment

p

Trial group (n = 46)
Fatigue, MFSI-SF score 33.8±23.1 31.3±22.7 0.01
Body weight, kg 48.0±7.3 50.2±7.2 <0.01
Appetite, VAS score 4.5±1.5 5.6±2.0 0.01
IL-6, pg/ml 40.9±20.6 30.1±11.3 0.01
TNF-α, pg/ml 33.0±14.4 27.2±10.3 0.02
GPS 1.5±0.7 1.2±0.8 0.05
ECOG PS 2.0±0.8 1.6±0.7 0.03
Grip strength, kg 20.6±6.6 21.7±7.3 0.01
EORTC QLQ-C30, score 49.0±23.2 56.9±26.3 0.02

Control group (n = 47)
Fatigue, MFSI-SF score 33.2±21.6 33.0±22.1 0.75
Appetite, VAS score 4.6±1.4 5.5±1.9 0.02
Body weight, kg 47.8±7.3 49.3±7.0 0.02
IL-6, pg/ml 41.8±39.1 39.8±42.0 0.75
TNF-α, pg/ml 31.9±30.2 29.7±32.1 0.66
GPS 1.4±0.8 1.3±0.77 0.71
ECOG PS 1.9±0.6 1.8±0.9 0.76
Grip strength, kg 21.2±11.8 21.8±15.8 0.89
EORTC QLQ-C30, score 50.3±16.6 51.4±19.7 0.79

 Student’s t test was used for paired data. MFSI-SF = Multidi-
mensional fatigue symptom inventory-short form; VAS = visual 
analogue scale; EORTC QLQ-C30 = European Organization for 
Research and Treatment of Cancer Quality of Life Question-
naire-C30.

Table 3.  Comparison of endpoint changes between the trial group 
and the control group

Endpoints Trial group Control group p

Primary endpoints
Fatigue 2.57±4.67 –0.23±5.39 <0.01
Body weight –2.27±6.62 –1.19±2.57 0.05
QoL –7.93±13.2 –1.12±2.35 <0.01

Secondary endpoints
Appetite –1.07±1.36 –0.85±1.75 0.12
IL-6 10.70±12.3 2.04±3.13 <0.01
TNF-α 5.96±7.34 2.21±2.63 0.01
GPS 0.33±0.57 0.12±0.32 0.02
ECOG PS 0.42±0.8 0.13±0.28 0.02
Grip strength –1.14±2.36 –0.61±1.13 0.05

 The table reports the mean changes ± standard deviations of 
the endpoints before and after treatment. Student’s t test was used 
for analysis. 
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  The dose of thalidomide (50 mg po, bid) that we tested 
was based largely on the combined clinical experience of 
the authors and taking into consideration data from pre-
vious clinical studies  [29] . The thalidomide dose utilized 
in this study was lower than that used by Gordon et al. 
 [30]  and Massa and colleagues  [31] . Therefore, we cannot 
exclude that a regimen of thalidomide >100 mg/day com-
bined with MA could be more efficacious than that which 
was used in this study. Future trials with thalidomide 
might incorporate dosing according to drug levels to di-
rectly address this concern.

  Thromboembolism was the severe side effect of the 
trial, which necessitated discontinuation of the drugs. 
Edema could result in an unfavorable body weight gain. 
Therefore, patients who suffered from thromboembo-
lism or edema were withdrawn from the trial. Patient 
compliance between the two groups was similar.

  One limitation of our study was that lean body mass 
data were not available as an endpoint. In recent years, 
lean body mass has been drawn in the evaluation of CACS 
treatment  [32, 33] . However, keeping fat mass within 
‘healthy’ levels is still the aim of intervention in CACS, 

which may have a positive impact on QoL, response to 
treatments and prognosis  [34] . Therefore, body weight ac-
companying the improvement in fatigue and QoL could 
be utilized as a primary endpoint of the CACS study.

  To our knowledge, the present study is the first ran-
domized study of a combination regimen with MA and 
thalidomide carried out in CACS patients. The combined 
treatment consists mainly of low-cost drugs, having a fa-
vorable cost-benefit profile while achieving optimal pa-
tient compliance.
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