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Summary. The aim of our study (clinical phase II open 
pilot study) was to evaluate the toxicity of megestrol ace- 
tate and its ability to increase appetite and body weight in 
patients with advanced-stage (III-IV) primary head and 
neck squamous cell carcinoma treated with neoadjuvant 
(primary) chemotherapy. Serum levels of interleukin-lcz 
and ,/3, interleukin-2 and 6, tumor necrosis factor-c~, and 
the soluble receptor for interleukin-2 were evaluated be- 
fore and after megestrol acetate treatment. The same cy- 
tokines and soluble interleukin-2 receptor were also meas- 
ured in culture medium of peripheral blood lymphocytes 
from the same patients after stimulation with phytohemag- 
glutinin. From April 1993 to February 1994, 11 male pa- 
tients were enrolled in our study: their mean age was 57.8 
years (range 43-69 years). Megestrol acetate was admin- 
istered at a dose of 320 mg/day in the interval between 
chemotherapeutic cycles for a total of three consecutive 
cycles; 9 of the 11 patients could be evaluated (81.8%). 
Except for the performance status according to Karnofsky, 
all parameters were increased after megestrol acetate treat- 
ment. The average weight increased by 6.3 kg (13.2%), 
appetite by a score of 2.4 (38.6%) and the Spitzer's qual- 
ity of life index by a score of 2.4 (36.2%). The perfor- 
mance status according to Karnofsky decreased in only 
1 patient, remained the same in most patients, and in 2 pa- 
tients was slightly improved. No significant side effects 
were observed during treatment. Serum levels of interleu- 
kin- 1 c~ and/3, interleukin-2 and 6, tumor necrosis factor- 
c~, and soluble interleukin-2 receptor were significantly 
higher than in normal subjects, prior to treatment with me- 
gestrol acetate. These levels dropped after megestrol ace- 
tate treatment with a statistically significant decrease for 
interleukin-1 cz and/3 and tumor necrosis factor-o~. There 
were no significant differences in the production of cyto- 
kines by peripheral blood lymphocytes stimulated with 
phytohemagglutinin from patients before megestrol ace- 
tate treatment and normal subjects, with the exception of 
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interleukin-6 (higher in patients) and of soluble interleu- 
kin-2 receptor (lower in patients). There was no signifi- 
cant difference in the cytokines and soluble interleukin-2 
receptor produced in culture before and after megestrol ac- 
etate treatment, except for interleukin-6 which decreased 
after treatment. 

Key words: Cytokines - Soluble interleukin-2 receptor - 
Head and neck carcinoma - Megestrol acetate - Neoplas- 
tic anorexiJcachexia 

Introduction 

The anorexia/cachexia syndrome is the most common sin- 
gle cause of death documented in cancer patients [ 1 ]. The 
term "cachexia" derives from Greek kakbs which means 
bad and hexis meaning condition. Anorexia, loss of body 
weight accompanied by a decrease in muscular and adi- 
pose mass, increased susceptibility to infections, and a de- 
creased response to anti-neoplastic therapy are the major 
clinical features of this condition [2,3]. The nutritional de- 
ficiency and the hormonal and metabolic modifications 
which characterize neoplastic/host interactions are the fac- 
tors which eventually determine neoplastic anorexia/ca- 
chexia (NAC) [4]. 

Anorexia is one of the main features of the cachectic 
syndrome and may be so great that spontaneous nutrition 
is totally inhibited. The etiopathogenesis of  anorexia is 
most certainly multifactorial: it seems at least in part at- 
tributable to intermediary metabolites which accumulate 
along an abnormal metabolic pathway in cancer patients 
(lactate, ketones, oligonucleotides) or other substances re- 
leased by the tumor itself or by the host in response to the 
tumor, particularly the cytokines [3], which affect the me- 
dial hypothalamic regions. However, anorexia cannot by 
itself explain the complex organic alterations seen in NAC 
patients. Alongside the reduced food intake, important 
changes in energy metabolism have been observed, which 
may account for the cachectic syndrome. 
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It can therefore be hypothes ized  that NAC may restilt 
from the product ion of  cy tokines  of  a lymphomonocy t i c  
origin [5]. Exper imenta l  and cl inical  support  for this et- 
iopathogenet ic  theory is becoming  ever  more frequent in 
the li terature, and it seems that a central role is p layed  by 
inter leukin-I  ( IL- I ) ,  in ter leukin-2 (IL-2),  in ter leukin-6 
(IL-6),  and tumor necrosis  factor  (TNF) [6, 7]. High serum 
levels o f l L -  1, IL-2,  IL-6 and TNF have been found in can- 
cer patients,  and the levels of  these cytokines  seem to cor-  
relate with the progress ion of  the tumor  [8]. The chronic 
adminis t ra t ion of  these factors in man, ei ther alone or in 
combinat ion ,  is capable  of  reproducing  the different  fea- 
tures of  NAC [7-11] .  Animals  pass ive ly  immunized  with 
specif ic  ant ibodies  d i rec ted  against  certain cytokines ,  par- 
t icular ly TNF and IL-6, do not present  symptoms of  ca- 
chexia  [12, 13]. Moreover ,  there is no clear  evidence that 
any one specific cy tokine  is chief ly responsible  for NAC.  
Therefore,  a hypothet ic  e t iopathogenet ic  mechanism of  
NAC is the release of  cachect ic  cy tokines  by neoplas t ic  
and/or  immunocompe ten t  cells  and even cells of  other  
compar tments  of  the neoplas t ic  patient.  

From a cl inical  v iewpoint ,  the degree  of  NAC accounts  
for the cancer  morta l i ty  rate by itself, whatever  the cause.  
The correct ion of  NAC would therefore  improve both the 
prognosis  and qual i ty  of  life of  the neoplast ic  patients,  es- 
pecia l ly  in an advanced  stage of  disease.  To control  N A C  
and the cor responding  weight  loss, a poss ible  approach 
consists  of  suppor t ing  forced feeding ( impract ica l  and/or  
ineffective due to al tered metabol ic  processes  together  
with nausea and vomit ing)  and drug adminis t ra t ion.  
A m o n g  the drugs capable  of  s t imulat ing appeti te,  proges-  
tins have been demons t ra ted  to have a posi t ive effect  on 
appeti te ,  food intake, and body weight  [14]. In part icular ,  
megestrol  acetate (MA) ,  and active oral synthet ic  der iva-  
tive of  the natural s teroid progesterone,  has been shown to 
be well tolerated and to increase calor ie  intake and body 
weight  [14-19] ,  most ly  due to an increased deposi t ion  of  
fat [20]. The effect of  M A  on NAC induced by different  
neoplas ias  [15-19,  21] or by the acquired immunodef i -  
c iency syndrome [22, 23] has previous ly  been studied,  but 
data  are lacking on the effect of  M A  on the appeti te  and 
nutri t ional  state of  pat ients  with advanced  head and neck 
squamous cell ca rc inoma (HNC),  undergoing  chemother -  
apy or chemotherapy  combined  with radiat ion therapy.  
A m o n g  neoplast ic  pat ients ,  those affected by pr imary  
HNC represent  a group in which the loss of  appet i te ,  the 
diff icult  a l imenta t ion  due to ana tomica l  factors,  weight  
loss, and the more or less serious state of  malnutr i t ion (of- 
ten a l ready present  before  d iagnos is  of  the neoplas ia)  as- 
socia ted with the bad  habits  of  these patients ( they are 
near ly  a lways  heavy smokers  and/or  drinkers) ,  eventua l ly  
made worse by the effects of  ant i -neoplas t ic  chemother -  
apy, induce a severe N A C  in a re la t ive ly  early stage of  the 
neoplas ia ,  so much so as to represent  a parad igmat ic  pat-  
tern of  this type of  cancer.  

The aim of  our s tudy was to evaluate  the effect o f  M A  
in inducing an increased  appeti te  and body weight  in HNC 
patients in an advanced  ( I I I - IV)  stage of  the disease  t reated 
with c i sp la t in-based  neoadjuvant  chemotherapy.  Serum 
levels of  the cy tokines  involved in NAC,  I L - l a  and 13, 
IL-2,  IL-6, TNFo~, and the soluble  receptor  for IL-2 
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(s lL-2R),  were evaluated in all pat ients  before and after 
M A  treatment.  The same cy tok ines  and s IL-2R were also 
measured in the culture med ium of  per ipheral  b lood lym- 
phocytes  (PBMC) from the same  patients after s t imulat ion 
with phytohemagglu t in in  (PHA)  ( 1 day for the cytokines  
and 7 days for sIL-2R),  before and after M A  treatment.  

P a t i e n t s  a n d  m e t h o d s  

Patients 

From April 1993 to February 1994, 11 male patients were enrolled 
in our study: their mean age was 57.8 years (range 43-69 years). The 
patients were considered eligible according to the following crite- 
ria: locally advanced head and neck carcinoma treated with neoad- 
juvant chemotherapy, age 40-75 years, expected life span >4 
months, weight decrease >10% of the ideal or customary body 
weight, geographic accessibility, and informed oral consent. Patients 
with a performance status according to Karnofsky (PSK) <40, un- 
able to ingest food orally, obstrtiction or dysfunction of the alimen- 
tary tract, gastroduodenal ulcer, congestive heart failure, serious 
metabolic disorders, in particular diabetes mellitus and hyperten- 
sion, impossible to control by therapy, a history of thrombophlebitis 
or thrombosis, bone metastases, ascites, or a serious edematous con- 
dition, concomitant treatment with corticosteroids, androgens or op- 
ioids were excluded from the study. 

Ten patients were treated with MA during neoadjuvant chemo- 
therapy, while I patient was treated with MA during definitive lo- 
co-regional radiation therapy administered at the end of primary 
chemotherapy. The neoadjuvant chemotherapy consisted of either 
the AI-Sarraf's regimen (treatment A) [24]: cisl~latin 100 mg/m 2 i.v. 
on day I plus fluorouracil (5-FU) t,000 mg/m= per day i.v. contin- 
uous infusion on days t-5, repeated every 3 weeks, or the same drugs 
plus vinorelbine (treatment B): cisplatin 80 mg/m 2 i.v. on day 1, 
5-FU 600 mg/m 2 i.v. 4-h infusion on days 2-5, and vinorelbine 
20 mg/m 2 i.v. 20-min infusion on days 2 and 8. Five patients were 
given treatment A and 6 patients treatment B. 

Since the patients underwent a cisplatin-based highly emetogen- 
ic chemotherapy, anti-emetic coverage was administered both for 
acute and delayed nausea and vomiting. The anti-emetic schedule 
was based for each patient on one of the three most widely used 
5-hydroxytryptamin% receptor antagonists, i.e., Granisetron, On- 
dansetron, or Tropisetron, at the recommended doses. Consequent- 
ly, nausea and vomiting were very well controlled and the patients 
did not suffer anorexia during the chemotherapeutic cycles. 

Clinical parameters 

The following clinical and immunological parameters were evalu- 
ated in all patients included in the study. 

Clinical response to chemotherapy after three cycles was evaluated 
as complete response (CR) and partial response (PR). 

Body weight was measured at enrolment, at the end of each cycle of 
chemotherapy (every 21 days), and at the end of the study, i.e., af- 
ter 3 months. 

Appetite was evaluated using a visual analogue scale calibrated from 
0 to 10, at enrolment, at the end of the first cycle, and at the end of 
the study, i.e., after 3 months. All the above assessments were car- 
ried out at the same time for the patient treated with radiation ther- 
apy. 

Complete hematological analysis was performed at enrolment, at the 
end of each cycle of chemotherapy, and at the end of the study. 
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Development of edema was assessed using the scale of Tchekmed- 
yian et al. [211 at the end of each cycle. 

Table 1. Clinical characteristics of patients treated with chemother- 
apy and megestrol acetate (MA) 

PSK score (0-100) was assessed at enrohnent and at the end of the 
study. 

No. of % Tumor site Stage Clinical 
patients response 

Quality ofhfe index. Spitzer's quality of life index (QLI) 1251, which 
is useful for the objective evaluation of the impact of treatment on 
the well-being of a patient, was assessed at enrolment and at the end 
of the study. 

II1 IV CR PR 

"~ 22.2 Oral cavity I t 2 
2 22.2 Oropharynx I I 2 
3 33.4 Hypopharynx 2 I 1 "~ 
2 22.2 Larynx "~ 2 

Immunological parameters CR, Complete response; PR, partial response 

Serum levels of the cytokines IL-I cr and/~, IL-2, IL-6, TNF-a, and 
slL-2R were evaluated at enrolment and at the end of the study and 
compared with a group of 7 age-/sex-matched normal individuals as 
well as a control group of 4 HNC patients treated with the same 
chemotherapeutic regimens but without MA. 

The production in culture of the same cytokines and of sIL-2R 
by PBMC of patients after stimulation with PHA (I day for cyto- 
kines and 7 days for slL-2R) was evaluated at enrolment and at the 
end of the study (i.e., before and after treatment with MA) and com- 
pared with the group of 7 normal individuals and the control group 
of 4 HNC patients. 

Treatment protocol 

Table 2. Evaluation of clinical parameters in patients treated with 
chemotherapy and MA 

Treatment with MA Mean [%1 
increase 

Before After 
Mean (range) Mean (range) 

Weight (kg) 47.3 (34-63) 53.6 (28.5-70) +6.3 13.2 
Appetite (score) 6.3 (2-9) 8.7 (6-10) +2.4 38.6 
PSK (score) 96.7 (90-100) 94.4 (50-100) -2.3 -2.3 
Spitzer's QLI 6.4 (5-9) 8.8 (6-10) +2.4 36.2 
(score) 

MA (Megestil, Boehringer-Mannheim, tablets of 160 rag) was ad- 
ministered at a dose of 320 mg/day (2 tablets: 1 tablet before each 
of the 2 main meals) during the interval between cycles of chemo- 
therapy, starting from the 3rd day after the end of therapy until the 
day before the next cycle, for a total of three consecutive cycles. Af- 
ter the first cycle of MA treatment, appetite was again evaluated. In 
patients with an increased appetite, treatment was continued at the 
same dosage while in the remaining patients it was increased to 
480 mg. The changes in appetite were not taken into consideration 
during the subsequent cycles of MA treatment and patients contin- 
ued the assigned treatment until the end of the second cycle. At the 
end of the second cycle weight increase was evaluated and, if it was 
higher than 10% of pre-treatment weight, MA was administered for 
another 15 days at 160 mg/day and then stopped. If the weight in- 
crease was less than 10% or if no increase was registered, MA was 
administered at a dose of 320 mg/day for 15 days and then stopped. 
In patients receiving 480 mg/day, if the weight increase was >10%, 
treatment was continued with 320 mg/day, while if the weight in- 
crease was < t0%, MA was administered at 480 mg/day for 15 days 
and then stopped. All patients gave their oral informed consent prior 
to enrolment in the study. 

QLI, Quality of life index 

Table 3. Comparison of objective clinical response and changes in 
clinical parameters in patients treated with chemotherapy plus MA 
and those treated with chemotherapy alone (controls) 

Stage Clinical Mean increase 
response 

Weight PSK Spitzer's 
QLI 

IlI IV CR PR kg % score % score % 

MA 4 5 1 8 6.3* 13.2 -2.3 -2.3 2.4 36.2 
Controls 4 5 - 9 0.3 0.5 1.1 1.2 I.I 17.5 

* P=<0.05, MA vs. controls 

Clinical parameters 

Results 

O f  the 11 en ro l l ed  pat ients ,  9 cou ld  be e v a l u a t e d  (81 .8%).  
Two  pat ients  cou ld  not  be e v a l u a t e d  due  to ma jo r  p ro to -  
col  v io l a t ions  (drug in take  < 9 0 %  o f  that  p r o g r a m m e d ) .  The  
charac te r i s t ics  o f  the 9 pat ients ,  i n c l u d i n g  t umor  site, s tage  
o f  d isease ,  and c l in ica l  r e sponse  to c h e m o t h e r a p y ,  are re-  
por ted  in Table  1. T h e y  s tar ted M A  therapy  at a dose  o f  
320 m g / d a y  and, f o l l o w i n g  e v a l u a t i o n  af ter  the first  cyc le ,  
8 c o n t i n u e d  t r ea tmen t  wi th  320 m g / d a y  unti l  the end o f  the 
s econd  cyc le  and then the dose  was r educed  to 160 m g / d a y  
for  the last 15 days  o f  t rea tment .  O n e  pa t i en t  did not  show 
a w e i g h t  increase  and the re fo re  c o n t i n u e d  t r ea tment  wi th  
320 rag /day  for  the last 15 days.  

The  c l in ica l  pa ramete r s  b e f o r e  and af ter  t r ea tmen t  wi th  
M A  are r epor t ed  in Tab le  2. E x c e p t  for  P S K ,  all the pa- 
ramete rs  show an inc rease  f o l l o w i n g  t r ea tmen t  wi th  M A .  
In par t icular ,  a v e r a g e  body  w e i g h t  i nc rea sed  by 6.3 kg 
(13 .2%),  appet i te  by a score  o f  2.4 (38 .6%) ,  and the 
S p i t z e r ' s  Q L I  by a sco re  o f  2.4 (36 .2%).  P S K  was de-  
c r eased  in on ly  1 pat ient ,  wh i l e  mos t  pa t ien ts  ma in ta ined  
the init ial  score ,  and 2 pa t ien ts  s h o w e d  a s l ight  i m p r o v e -  
ment .  

Table  3 shows  the o b j e c t i v e  c l in ica l  r e sponse  to t umor  
and the c h a n g e  in c l in ica l  pa rame te r s  o f  pat ients  t rea ted 
with  c h e m o t h e r a p y  and M A  and a g roup  o f  9 H N C  pat ients  
c o m p a r a b l e  wi th  the a b o v e  pa t ien ts  for  s tage  o f  d i sease  
and t reated dur ing  the s a m e  per iod  wi th  c h e m o t h e r a p y  
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Table 4. Serum levels of interleukin-I (IL-I )c,'x, IL-I]3. IL-2, IL-6, tumor necrosis factor-~ (TNF-c0, and soluble IL-2 receptor (slL-2R) in 
patients treated with chemotherapy plus MA and 7 normal subjects (normats) 

Cytokines Patients before treatment with MA Normals P 

Mean _+. SD Range Mean +_. SD Range 
(pg/ml) (pg/ml) 

IL-lc~ 14.3 2 10.6 ( t-31) I 1 2 3 (7- 15) NS 
IL-I]3 31.3 2 18.8 (1-55.1) 6 21 (5-8) <0.001 
IL-2 15.7 2 14.6 (1-34.3) 2 _+ I ( I -4)  <0.05 
IL-6 15.9 2 10.6 (4-28) 3 -+ 1 (2-4) <0.01 
TNF-~ 57.3 2 27.4 (30-89) 0 <0.00 [ 
sIL-2R 2,826.6 2 1 , 6 9 2 . 6  (210-4,662) t,848 2 672 (1,344-3066) NS 

Serum levels of IL-I cc IL-I]3, IL-2, IL-6, TNF-c~, and slL-2R in patients treated with chemotherapy plus MA (before and after MA treat- 
ment) 

Cytokines Patients treated with MA P 

Before After 

Mean 2 S D  Range Mean 2 S D  Range 
(pg/ml) (pg/ml) 

IL- la  14.3 2 10.6 (I-31) 4.5 2 3.10 (4-8) <0.05 
IL- 1 ]3 3 t .3 2 18.8 ( I -55. I ) 11.5 2 t0.5 (2- 28.8) <0.05 
IL-2 t5.7 2 14.6 (1-34.3) 12.1 2 15.6 (1-41) NS 
IL-6 15.9 2 10.6 (4-28) 7.7 2 9.5 (1-25) NS 
TNF-a 57.3 __. 27.4 (30-89) 3%3 _.+ 27.8 (1-77) NS 
slL-2R 2,826.6 2 1 ,692.6  (210-4,662) 1,638 +_ 1 ,066 .8  (210-5,376) NS 

Serum levels of IL-I a. IL-I]3, IL-2, IL-6, TNF-a, and sIL-2R in the control group of 4 patients treated only with chemotherapy (before and 
after chemotherapy) 

Cytokines Patients treated with chemotherapy P 

Before After 

Mean _+ SD Range Mean 2 S D  Range 
(pg/ml) (pg/ml) 

IL- 1 a 0 0 NS 
IL-I]3 557 +_ 112.3 (439-653) 928.2 2 536.6 (377- 1,523.9) NS 
IL-2 254.7 +__ 201.6 (33-516) 243 2 188.2 (22-481) NS 
IL-6 16.2 - 3.8 ( l l -20 )  22.2 2 12.7 (13-41) NS 
TNF-a 0 0 NS 
sIL-2R 3,013.5 2 1,169.3 (1,428-4,242) 6,741 25,032 (1,890-13,776) NS 

alone (controls). This comparison was carried out to dem- 
onstrate that the weight gain was due to MA and not to the 
clinical response induced by chemotherapy. While  the 
clinical response was quite similar in the two groups, the 
weight gain of controls was very small (0.3 kg) and sig- 
nificantly lower than that of the group treated with MA 
(6.3 kg). 

Hematological  parameters did not show any signif icant  
changes during MA treatment. Only 1 patient presented 
with edema (grade I, involving only the ankle) which per- 
sisted for 7 days and was treated with diuretics. Another  
patient presented with mild palpebral edema which re- 
gressed in a few days without treatment. No relevant side 
effects were observed during treatment. 

Immunological parameters 

The serum levels of IL- lc~and  13, IL-2, IL-6, T N F - a ,  and 
sIL-2R in patients were s ignif icant ly  higher before MA 
treatment than in normal subjects (Table 4). Levels of all 
cytokines decreased after t reatment  and the decreases in 
IL- 1 ~ and 13 were statistically significant.  The serum lev- 
els of the cytokines in a control group of 4 HNC patients 
treated only with chemotherapy are also reported in Ta- 
ble 4. There were no signif icant  changes after chemother-  
apy for all the cytokines studied. 

The production in culture of the same cytokines and of 
sIL-2R by PBMC (after s t imulat ion with PHA) from pa- 
tients before MA treatment was not s ignif icant ly different 
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Table 5. Production in culture of IL-Io~, IL-I/3, IL-2, Ig-6, TNF-c~(I day), and slL-2R (7 days) by peripheral blood lymphocytes (PBMC) 
stimulated with phytohemagglutinin from patients treated with chemotherapy plus MA and 7 normal subjects (normals) 

Cytokines Patients before treatment with MA Normals P 

Mean __. SD Range Mean _+ SD Range 
(pg/ml) Ipg/ml) 

IL- 1 c~ 487.6 __. 319.2 (221-930) 565 __ 198 (284-667) NS 
IL-t/3 2,795.6 _+_ 2,108.9 (1,050-6,725) 3,310 _+ 133 (3,116-3,490) NS 
IL-2 1,936.3 __. 901.2 (120-2,508) 1,798 _+ 319 (1,302-2,185) NS 
IL-6 2,344.6 _+ 321.9 (1,950-2,806) 1,770 e 662 (988-2,536) <0.05 
TNF-c~ 1,034.4 _ 537.9 (389- 1,778) 1,183 _+ 161 (956- 1,305) NS 
slL-2R 14,326.2 _ 1,220.7 (4,200- 39,060) 23,268 _+ 2730 ( 18,816-26, 166) <0.05 

Production in culture of IL- 1 o~, IL- 1/3, 11-2, IL-6, TNF-a ( I day), and slL-2R (7 days) by PBMC stimulated with PHA from patients treated 
with chemotherapy plus MA (before and after treatment) 

Cytokines Patients treated with MA P 

Before After 

Mean _ SD Range Mean +_ SD Range 
(pg/ml) (pg/ml) 

IL- I c~ 487.6 _ 319.2 (221-930) 502.3 __. 234.2 (202-1,056) NS 
IL-1/3 2,795.6 _ 2,108.9 ( 1,050- 6,725) 3,338.7 __. 864.2 (1,404-3,857) NS 
IL-2 1,936.3 _+ 901.2 (120-2,508) 2,450.7 __ 1 4 9 . 5  (2,213-2,6 t I ) NS 
IL-6 2,344.6 _+ 321.9 (1,950-2,806) 1,309.4 _ 529.7 (941 -2,279) <0.001 
TNF<t 1,034.4 __. 537.9 (389- 1,778) 1,291. I _ 334.1 (922- 1,793) NS 
slL-2R 14,326.2 __ 1,220.7 (4,200-39,060) 13,519.8 _+ 8,259.7 (5,040-25,284) NS 

Production in culture o1' IL- 1 c~, IL- 1/3, IL-2, IL-6, TNF-a ( I day), and slL-2R (7 days) by PBMC stimulated with PHA from the control group 
of 4 patients treated only with chemotherapy (before and after chemotherapy) 

Cytokines Patients treated with chemotherapy P 

Before After 

Mean _ SD Range Mean _+ SD Range 
(pg/ml) (pg/ml) 

IL-I c~ 737.2 +_ 502 (64- l, 182) 364 + 251.3 ( 144-714) NS 
IL-I/3 1,898.7 _+ 1,305.2 (258-3,028) 1,478.2 __ 1,093.4 (236-2,532) NS 
IL-2 513.2 ___ 367 (251 - 1,057) 1,947 _+ 3.354.1 (250-6,978) NS 
IL-6 2,261.5 +_ 159 .6  (2,127-2,481) 2,286.3 _+ 162 .7  (2074-2,462) NS 
TNF-c~ 910.2 -- 386.7 (469- 1,252) 643.7 _+ 280.3 (269- 881 ) <0.05 
sIL-2R 11,9t7.5 __ 3,798.5 (8,526-15,372) 11,770.5__.5,425.1 (4,410- 16,338) NS 

from normal subjects, except for IL-6, which was higher 
in patients, and sIL-2R, which was lower in patients (Ta- 
ble 5). There were no significant  differences in cytokine 
production before or after MA treatment, except for IL-6, 
which decreased after treatment (Table 5). The production 
in culture of cytokines in a control group of 4 HNC pa- 
tients treated only with chemotherapy is also reported in 
Table 5: this did not change significantly after chemother- 
apy except for TNF-c~ which was decreased (Table 5). 

Discussion 

Among the drugs with proven efficacy in NAC, the most 
useful are metoclopramide,  dexamethasone,  MA, and 

delta-9 tetrahydrocannabinol .  For our study we chose MA, 
a highly effective drug, very well tolerated and with ac- 
ceptable side effects compared with the other drugs, con- 
sidering that it was to be administered to male patients with 
advanced HNC and severe malnutr i t ion.  MA is a synthetic 
progestagen commonly  used in hormonal  treatment of ad- 
vanced breast cancer which has been shown to have the 
main side effect of inducing an increase in weight, appe- 
tite and well-being without interfering with the anti-neo- 
plastic effect [26]. The percentage of patients responding 
to therapy was 30% at a standard dose of 160 mg/day [27], 
rising to 96% at 10 times the dose [18], with a median 
weight gain at the highest dose of 5.1 kg. In a group of pa- 
tients with different tumor histology accompanied by an- 
orexia who had lost 10% of their body weight, 27% gained 



140 

more than 2.2 kg after treatment with standard doses of 
MA {28]. These data suggest a dose-dependent effect of 
the drug. A double-blind, placebo-controlled trial in ad- 
vanced hormone-insensitive cancers was carried out by 
Loprinzi et al. [15]. In this study 133 patients were ran- 
domized to receive placebo or MA (800 mg/day orally); 
16% of patients on MA had a weight gain greater than 
6.8 kg over baseline compared with the placebo group 
(2%). Many other clinical studies of MA for the treatment 
of NAC have been published [3, 19, 29-31 ] and report very 
few and mild side effects, especially at the lower doses 
(160-320 mg/day). The currently recommended dose of 
MA for use in NAC is 160-320 mg/day, which allows for 
a good quality of life compared with the high doses of the 
drug (800-1,600 mg/day) [32]. 

The results obtained in our study confirm the previously 
published data. MA administered at a dose of 320 mg/day 
in the intervals between chemotherapy was capable of in- 
creasing appetite (average increase in score was 2.4, 38.6% 
compared with the initial score), body weight (average 
weight increase of 6.3 kg, 13.2% compared with the in- 
itial weight), and the well-being of the patients (average 
increase in Spitzer's QLI score of 2.4, 36.2% compared 
with the initial score), without producing any relevant side 
effect. The patients were given effective anti-emetic ther- 
apy during the chemotherapeutic cycles and hence nau- 
sea/vomiting and anorexia were not relevant symptoms. 
In our study the score for PSK was slightly decreased: be- 
ing unchanged in most patients, slightly improved in 2, 
and in I patient (the same patient who had to continue MA 
at a dose of 320 mg/day for the last 15 days of treatment 
for not having achieved a weight increase) markedly de- 
creased. One out of the 2 patients not evaluable due to ma- 
jor protocol violations, decided to stop therapy himself as 
his appetite increased so much that it made him feel un- 
comfortable. 

Despite the small number of patients included, we be- 
lieve our study is important because of: the very homoge- 
neous patient population (all patients had head and neck 
carcinomas, stage III-IV) and the very strong correlation 
between this type of tumor, even at an early stage, and 
NAC. Moreover, not only did we evaluate strictly physi- 
cal aspects (appetite, weight increase, PSK), but also the 
quality of life (Spitzer's QLI). We have also attempted to 
correlate the changes in clinical parameters with some rel- 
evant immunological parameters, i.e., the cytokines IL- 1 c~ 
and ]3, IL-2, IL-6, TNF-c~, and slL-2R, which are closely 
associated with the pathogenesis of NAC. 

We also compared patients treated with MA with a 
group of 9 patients treated in our hospital and comparable 
for age, disease (HNC in advanced stage), cachectic situ- 
ation, and anti-neoplastic treatment but not treated with 
MA (Table 3). These patients showed a clinical response 
similar to that obtained in patients treated with chemother- 
apy and MA, but a minimal insignificant weight increase 
(0.3 kg, i.e., 0.5% of initial body weight). This suggests 
that weight gain is due to MA treatment and not to the clin- 
ical response induced by chemotherapy. The mechanisms 
by which MA increases body weight are still unknown and 
cannot completely be explained by its ability to stimulate 
appetite. It is possible that MA antagonizes the anorec- 
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tic/cachectic activity of the cytokines produced by the tu- 
mor itself and/or by the host immune system and promotes 
differentiation of the adipocytes [33]. Several studies have 
demonstrated that MA antagonizes the TNF-a-induced in- 
hibition of adipocyte differentiation and that several fac- 
tors, including TNF. can interfere with adipocyte matura- 
tion, by reducing the synthesis and activity of key enzymes 
of liposynthesis [34, 35]. 

The synergistic action of certain cytokines, especially 
IL-1 c~and/3, IL-6, and TNF-a, is currently considered the 
mechanism most likely responsible for NAC: many clini- 
cal and experimental studies seem to support this hypoth- 
esis. An association between serum levels of TNF and the 
degree of NAC has been demonstrated in both animals [36, 
37] and man [38]. Injection of TNF induces weight loss, 
although by itself it is incapable of producing NAC, and 
anti-TNF antibodies antagonize the NAC induced in this 
way [39]. Moreover, synthetic progestagens such as MA 
which stimulate appetite inhibit the weight loss induced 
by TNF [40]. Experiments have been carried out which 
demonstrate the direct interaction of progestagens with 
specific receptors of immunocompetent cells. These drugs 
inhibit intracellular levels of the RNA messenger for 
IL-1, which leads to the reduced synthesis and release of 
cytokines [41, 42]. 

In our study serum levels of  IL-113, IL-2, IL-6, and 
TNF-c~ were significantly higher in patients than in nor- 
mal subjects, but these levels decreased after MA treat- 
ment, with statistical significance for IL- 1 a and 13. Data 
from a control group of patients treated with the same 
chemotherapeutic regimen but not with MA (Table 4) sug- 
gested that decreases in cytokine levels were due to MA 
and not the chemotherapeutic regimen. However, the pro- 
duction in culture of the same cytokines and slL-2R by 
stimulated PBMC from patients, which, except for IL-6 
and slL-2R, was in the normal range before MA treatment, 
did not significantly change after MA therapy, except for 
IL-6, which significantly decreased. The production of the 
cytokines in culture did not change significantly in the con- 
trol group after chemotherapy (Table 5). 

Our immunological data therefore seem to be consis- 
tent with previous reports and suggest an important role 
for certain cytokines in the pathogenesis of NAC. They 
support the hypothesis that the beneficial therapeutic ef- 
fects of MA in NAC may at least in part be due to its abil- 
ity to interfere with the synthesis and release of these key 
cytokines, blocking the cascade of events responsible for 
NAC. These cytokines could initially play an important 
role in controlling neoplastic proliferation but, in more ad- 
vanced stages of disease, could eventually induce a chronic 
state of malnutrition and wasting, leading to the final stage 
of cachexia [43]. 
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