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Introduction
Problematic side effects of chemotherapy for 
c a n c e r  i n c l u d e  n a u s e a  a n d  v o m i t i n g .  
Chemotherapy - induced  nausea  and  vomi t ing  
(CINV) often causes marked impairment of the 
quality of life in cancer patients. CINV results in 
e lectrolyte abnormal i t ies  and dehydrat ion,  as  
well  as reducing dietary intake, which leads to 
nutritional disorders and weight loss. CINV also 
causes  deter iora t ion  o f  the  menta l  s ta te  and  
p h y s i c a l  c o n d i t i o n ,  a n d  o f t e n  p r e v e n t s  
c omp l e t i o n  o f  c h emo t h e r a p y  a c c o r d i n g  t o  

s ch edu l e 1 , 2 ) .  I n  J apan ,  s t a nda rd  an t i eme t i c  
therapy since the 1990s has been the two-drug 
c o m b i n a t i o n  o f  d e x a m e t h a s o n e  a n d  a  
5 - h y d r o x y t r y p t a m i n e 3  ( 5 - H T 3 )  r e c e p t o r  
antagonist (RA).
Aprepitant is a select ive neurokinin-1 (NK-1) 
RA and is  an ant iemet ic  drug that  suppresses 
nausea and vomiting by preventing substance P  
from binding to NK-1 receptors in the central  
nervous  system,  s ince  substance  P  leve ls  are  
increased by anticancer drugs3‒5). Aprepitant was 
developed by Merck & Co., Inc., Kenilworth, N.J., 
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U.S.A, and was released in Japan in 2009, while 
f o s a p r e p i t a n t  ( a n  i n j e c t a b l e  p r o du c t )  w a s  
r e l e a s e d  i n  2 0 1 1 .  P a l o n o s e t r o n ,  a  
second-generation 5-HT3 RA, was developed by 
He l s inn  in  Sw i t zer land  and  was  marke ted  in  
Japan in 2010. The plasma elimination half-life 
o f  p a l o n o s e t r o n  i s  l o n g e r  t h a n  t h a t  o f  
conventional 5-HT3 RAs about 40 hours versus 
approximately 3‒5 hours and this drug exerts a 
long - las t ing  ant iemet i c  effec t  by  cont inuous  
inhibition of serotonin binding6). These two drugs 
are not only promising for the management of 
acute  nausea  and  vomi t ing ,  but  a l so  de layed  
nausea and vomiting that cannot be adequately 
controlled by standard therapy.
I n  t h e  p r i n c i pa l  gu i de l i n e s  on  an t i eme t i c  
treatment from overseas (American Society of  
Clinical Oncology, Multinational Association of 
S u p p o r t i v e  C a r e  i n  C a n c e r ,  a n d  N a t i o n a l  
C omp r e h e n s i v e  C a n c e r  N e t w o r k )  a n d  t h e  
"Guidel ines on the correct  use of  ant iemet ics"  
issued by the Japan Society of Clinical Oncology 
in May 20107),  three-drug combination therapy 
with aprepitant, a 5-HT3 RA, and dexamethasone 
is  recommended for  pat ients  receiv ing highly 
emetogenic chemotherapy (HEC).  Our previous 
study showed that this three-drug regimen was 
useful for preventing CINV in patients receiving 
HEC8). There have been several other studies that 
s u g g e s t e d  t h e  effi c a c y  o f  t h i s  t h r e e - d r u g  
combination therapy9, 10). However, there have not 
been any studies that compared the three-drug 
reg imen w i th  ant iemet ic  t rea tment  ava i lab le  
b e f o r e  t h e  r e l e a s e  o f  a p r e p i t a n t  a n d  
palonosetron, and the superiority of three-drug 
combination therapy has not been demonstrated. 
Therefore, we performed this study to compare 
three -drug  combinat ion  therapy  (aprep i tant ,  
p a l o n o s e t r o n ,  a n d  d e x am e t h a s o n e )  w i t h  
c o n v e n t i o n a l  t h e r a p y  a v a i l a b l e  b e f o r e  
introduct ion of these newer agents in pat ients 
receiving HEC.

Methods
1. Patients and treatment
This study was conducted in 132 patients who 
received inpatient chemotherapy with cisplatin 
at a dose of 50 mg/m2 or higher (administration 

time: 2 hours) and received one of the following 
ant iemet ic  reg imens in  Kawaguchi  Munic ipa l  
Medical Center from January 2009 to December 
2012 :  ( 1 )  g r an i s e t r on  ( 3  mg  on  t h e  d a y  o f  
chemotherapy) and dexamethasone (9.9 mg i .v.  
on the day of chemotherapy and 6.6 mg i.v. or 8 
mg p.o. on the following two days) in 26 patients 
(Group G) ;  (2 )  g ran isetron (3  mg,  one  or  two 
d o s e s  o n  t h e  d a y  o f  c h e m o t h e r a p y ) ,  
d e x ame t h a s o n e  ( 9 . 9  mg  i . v .  o n  t h e  d a y  o f  
chemotherapy and 6.6 mg i.v. or 8 mg p.o. on the 
following two days), and aprepitant (125 mg on 
the  day  o f  chemothe rapy  and  80  mg  on  the  
following two days) in 42 patients (Group A); and 
(3) palonosetron (0.75 mg), dexamethasone (9.9 
mg i .v. on the day of chemotherapy and 6.6 mg 
i.v. or 8 mg p.o. on the following two days), and 
aprepitant (125 mg on the day of chemotherapy 
and  80  mg on  the  fo l low ing  two  days )  in  64  
patients (Group P). No anticonvulsant drugs were 
used concomitantly,  and radiotherapy was not 
performed in any patient. It should be noted that 
dexamethasone was administered for three days 
at our Center,  although the "Guidel ines on the 
correct use of antiemetics" issued by the Japan 
S o c i e t y  o f  C l i n i c a l  O n c o l o g y  s t i p u l a t e  
administrat ion for five days.  The difference of  
s u c h  d o s i n g  p e r i o d  i s  d u e  t o  t h e  f a c t  t h a t  
chemotherapy regimen was not prepared in our 
hospital as of 2012. Now, we have chemotherapy 
r e g im e n  w h i c h  i s  i n  a c c o r d a n c e  w i t h  t h e  
Antiemetic Guideline.

2. Data collection
The gender,  age,  details of cisplat in therapy, 
type of cancer, number of vomiting episodes and 
sever i ty  o f  nausea  dur ing  five  days  f rom the  
i n i t i a t i on  o f  c h emo the r apy ,  u s e  o f  s a l v ag e  
treatment, and details of salvage treatment were 
retrospect ive ly  extracted from the e lectronic  
medical records of the patients.

3. Evaluation
Symptoms that occurred within 24 hours of the 
a dm i n i s t r a t i o n  o f  a n t i c a n c e r  d r u g s  w e r e  
classified as acute symptoms,  while symptoms 
t h a t  o c cu r r e d  f r om  24  hou r s  o nwa rd  we r e  
classified as delayed symptoms. The percentage 
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o f  p a t i e n t s  w i t h o u t  v om i t i n g  o r  s a l v a g e  
treatment (i.e. , those with a complete response ) 
during the whole study period (five days after 
administrat ion of  c isplat in)  was calculated in 
e a c h  g r o u p .  B o t h  a c u t e  a n d  d e l a y e d  
nausea/vomiting were also evaluated. Acute and 
delayed nausea/vomiting were graded according 
to  the  Common Tox ic i ty  Cr i ter ia  for  Adverse  
Events version 4.0 (Japanese version, translated 
by the Japan Clinical Oncology Group). 

4. Statistical analysis
Statistical evaluation was performed by using 
the chi-square test and Fisher’s exact test with 
SPSS version 18.0 software.  I f  the probabi l i ty 
( 2 - s i d e d )  w a s  < 0 . 0 5 ,  t h e  d i ff e r e n c e  w a s  
considered significant.  

5. Ethical considerations
This study was approved by the Inst itut ional 
Review Board of Kawaguchi Municipal Medical 
Center prior to commencement.

Results
The mean age of the patients was 61.2 ± 10.5 
years ,  and there were 84 men and 48 women.  
On ly  5  pa t i en t s  had  rece i ved  chemotherapy  
containing cisplatin prior to this study. The most 
common malignancy was lung cancer, followed 
by  g yneco log i c  c ance r  and  g a s t ro in t e s t i na l  
c a n c e r  ( T a b l e  1 ) .  T h e r e  w e r e  s i g n i fi c a n t  

inter-group differences of sex, age, and cisplatin 
dose (Table 1).  
T h e r e  wa s  a  s i g n i fi c an t  d i ff e r e n c e  i n  t h e  
pe r cen tage  o f  pa t i en t s  w i thou t  vomi t i ng  o r  
sa lvage  t reatment  ( i . e . ,  CR)  dur ing  the  whole  
study period between Group G and Group A, as 
well as between Group G and Group P, with the 
percentages being higher in Groups A and P than 
in Group G (Fig. 1).  There was difference in the 
percentage  o f  pat ients  w i thout  acute  nausea  
amon g  t h e  t h r e e  g r o u p s ,  b u t  t h e r e  w a s  a  
s ign ificant  d ifference  o f  the  percentage  w i th  
de l ayed  nausea  be tween  Groups  G  and  A  o r  
between Groups G and P,  with the percentages 
being larger in Groups A and P than in Group G 
(F ig .  2 ) .  The  percentage  o f  pa t i en t s  w i thout  
vomiting during the whole study period showed a 
significant difference between Groups G and P or 
between Groups A and P,  with the percentage 
be ing  h igher  i n  Group  P  than  in  Group  G  o r  
Group A. In Group P, 100% of the patients were 
w i thou t  vomi t ing  (F ig .  3 ) .  Res idua l  ana lys i s  
performed for any two groups between which a 
s ign ificant  d ifference  was  confirmed  showed  
s i gn ifi can t  d iffe r ence s  o f  a l l  p a i r s .  S a l v age  
t rea tment  was  used  for  14  o f  26  pa t i en ts  in  
Group G, 11 of 42 patients in Group A, and 15 of 
64 pat ients  in  Group P,  w i th  metoc lopramide 
being the main salvage agent. The percentage of 
patients on salvage therapy differed significantly 
between the groups, with Group P containing the 
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aprepitant, palonosetron, and dexamethasone on 
nausea and vomit ing in comparison with prior 
t r e a tm en t  i n  p a t i e n t s  r e c e i v i n g  H EC  w i t h  
cisplat in at doses of 50 mg/m2 or higher. CINV 
associated with cisplatin has a biphasic pattern, 
since acute symptoms occur within 24 hours and 
d e l a y ed  s ymp toms  a r e  s e en  f r om  24  hou r s  
onward ,  wi th the peak of  delayed nausea and 
vomiting at 48‒72 hours after administration12, 
13). In the present study, there was no significant 
difference among the three groups with regard to 
prevent ion of  acute nausea.  Suzuki  et  al .  have 
also reported similar results14) .  This may have 
been because acute CINV is closely associated 
with serotonin15) and 5-HT3 RAs (granisetron and 
palonosetron) were used as prophylaxis in this 
study. Thus, it can be concluded that there was 
no appreciable difference between the present 
t h r e e - d r ug  c omb i n a t i o n  t h e r apy  a nd  p r i o r  
treatment in terms of the effect on acute phase 
nausea. The CR rate and the prevention rate of 
delayed nausea were higher in Groups A and P 
(which  rece ived  aprep i tant )  than  in  Group G  
(wh i ch  d id  no t  r e ce i ve  ap rep i t an t ) ,  and  the  
differences were significant. This suggested that 
CR and control of delayed nausea were greatly 
influenced by aprepitant .  I t  has been reported 
that  delayed CINV is  not  only associated with 
se ro ton in  bu t  a l so  w i th  subs tance  P 16 ) .  Th i s  
report was supported by the results of our study. 
Ichihara et al. also reported that aprepitant had a 
f a v o r a b l e  e ff e c t  o n  d e l a y e d  n a u s e a  a n d  

smallest  number of  such pat ients .  In Group G,  
Grade  2  nausea  was  noted  in  three  pa t ien ts ,  
wh i l e  a l l  o the r  nausea  was  Grade  0  o r  1 .  I n  
Group A,  Grade 2 nausea was observed in two 
patients and all other nausea was Grade 0 or 1. 
In  Group P,  a l l  nausea  was  Grade  0  or  1 ,  and 
n au s e a  o f  G r ad e  2  o r  mo r e  s e ve r e  wa s  n o t  
observed. Only one patient each in Groups G and 
A vomited five t imes or more. No vomit ing was 
observed  in  Group  P.  C INV was  t rea ted  w i th  
appropr ia te  sa lvage  therapy,  and  no  ser ious  
a d v e r s e  r e a c t i o n s  o c c u r r e d  t h a t  r e q u i r e d  
cessation of chemotherapy in any group.

Discussion
The main objective when managing CINV is to 
prevent i ts onset .  I t  is  important to ut i l ize the 
best preventative measures when a patient is at 
r i s k  o f  n au s e a  a nd  vom i t i n g  b e c au s e  g oo d  
control of CINV can increase the completion rate 
of chemotherapy and improve survival. Neymark 
et al.11) reported that patients with lung cancer 
from the EORTC08975 tr ia l  who discont inued 
pro to co l  t r ea tment  had  worse  surv i va l  than  
patients who completed protocol treatment, and 
that vomiting was an independent risk factor for 
f a i l i n g  t o  c om p l e t e  p r o t o c o l  t r e a t m e n t .  
Therefore, prevention of CINV can be the most 
important  factor  in  achieving cont inuat ion of  
chemotherapy.
The present  study invest igated the effect  of  
t h r e e - d r u g  c o m b i n a t i o n  t h e r a p y  u s i n g  
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pa t i e n t s  w i t h  g yne co l o g i c  c an c e r  a nd  i t  i s  
believed that female patients are more likely to 
d e ve l op  C INV.  Howeve r ,  t h e  p e r c en t a g e  o f  
pa t i en t s  w i thou t  de l ayed -phase  nausea  was  
significantly higher in Group A than in Group G.  
 I n  c o n c l u s i o n ,  t h i s  s t u d y  s h ow e d  t h a t  
three-drug combination therapy with aprepitant, 
palonosetron, and dexamethasone is superior to 
conventional antiemetic therapy available before 
the release of aprepitant and palonosetron for 
prevent ion of nausea and vomit ing in pat ients 
receiving HEC. To our knowledge, this is the first 
s t u d y  p e r f o rme d  i n  J a p a n  t o  i n d i c a t e  t h e  
super ior i ty  of  pa lonosetron over  granisetron 
when used concomitantly with aprepitant .  Our 
r e s u l t s  m a y  b e  u s e f u l  f o r  e s t a b l i s h i n g  a n  
appropriate antiemetic regimen to treat patients 
r e c e i v i ng  HEC .  We  p l an  t o  pe r f o rm  f u r t he r  
investigations of this issue.
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