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BACKGROUND	  -‐1	

•  Standard	  chemotherapy	  (Cx)	  against	  advanced	  cancer	  
sVll	  face	  to	  their	  limited	  efficacies	  and	  side-‐effects.	  

•  Therefore,	   paVents	   are	   forced	   to	   search	   for	   various	  
complementary	  and	  alternaVve	  therapies.	  	  

•  One	   in	   Japan	   is	   fucoidan,	   a	   high	   molecular	   weight	  
sulfated	  polysaccharide,	  extracted	  from	  seaweeds.	  	  



Cladosiphon	  including	  fucoidan	  
(Japanese	  name:	  “Mozuku”)	

Fucoidan	  exhibits	  broad	  biological	  acVviVes	  in	  basic	  research;	  
	  such	  as	  anV-‐cancer,	  anV-‐oxidant	  and	  anV-‐inflammatory	  effects.	  	





ONCOLOGY	  LETTERS	  2011;	  2:	  319-‐22	  	

General	  faVgue	  (≥	  NCI-‐CTC	  Grade	  2)	  due	  to	  Cx	  ;	  
detected	  in	  60%	  (6/10)	  of	  the	  control	  group,	  	  
compared	  to	  10%	  (1/10)	  in	  the	  fucoidan	  group	  	  

(p=0.019)	



ONCOLOGY	  LETTERS	  2:	  319-‐322,	  2011	  	

Overall	  survival	  with	  Fucoidan	  tended	  to	  be	  superior	  

p=0.314	

The	  average	  number	  of	  Cx	  cycles	  (19.9	  cycles)	  in	  the	  fucoidan	  group	  was	  
significantly	  greater	  than	  that	  in	  the	  control	  group	  (10.8	  cycles,	  P=0.016).	



•  The	   recent	   prospecVve	   randomized	   clinical	   trial	   revealed	  
that	   fucoidan	  significantly	  reduced	  faVgue	  caused	  by	  Cx	  for	  
advanced	  cancer	  paVents.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (Oncology	  Lemer	  2011)	  

•  However,	   the	   mechanism	   of	   alleviaVng	   Cx-‐induced	   faVgue	  
by	  fucoidan	  remains	  to	  be	  determined.	  

•  In	   addiVon,	   we	   experienced	   that	   an	   advanced	   pancreaVc	  
cancer	   paVent	   under	   Cx	   +	   cancer	   vaccine	   “with	   fucoidan”	  
showed	   a	   drasVc	   tumor	   regression	   with	   a	   rapid	  
improvement	  of	  QOL	  and	  C-‐reacVve	  protein	  (CRP)	  value.	  	  

BACKGROUND	  –2	



•  InflammaVon	   is	   known	   to	   affect	   the	   survival	   of	   tumor	  
cells	  and	  the	  response	  to	  Cx	  or	  cancer	  immunotherapy.	  

（Science	  2013)	  

•  The	   inflammatory	   cytokines	   are	   also	   considered	   to	   be	  
associated	  with	  faVgue	  in	  cancer	  paVents.	  	  

（Brain,	  Behavior,	  and	  Immunity	  2007)	  	  

BACKGROUND	  –3	



METHODS	

•  Study	   was	   carried	   out	   from	   January	   2014	   to	   February	  
2015	  with	  InsVtuVonal	  Ethics	  Commimee	  approval.	  	  

•  PaVents	  with	  advanced	  cancer	  were	  recruited	  to	  ingest	  
400ml/day	  of	  fucoidan	  for	  at	  least	  4	  weeks	  (wks).	  

•  The	   changes	   of	   some	   inflammatory	   biomarkers	   (WBC、
CRP,IL-‐1β、IL-‐6、TNF-‐α)	   and	   QOL	   score	   using	   EORTC	  
QLQ-‐C30	  were	  monitored	  before,	  aser	  2	  wks,	  and	  aser	  
4	  wks.	  	  



High molecular Fucoidan Extract 
( Molecular weight :200,000～300,000 ) 

Low Molecular Fucoidan (LMF) 
 (Molecular weight  <500 : over 80% ) 

Enzymatic  
gradation  	

Mozuku from the Kingdom of Tonga	

The Fucoidan product used in this study 

•  Commercially	  available	  as	  a	  product	  named	  “Power	  Fucoidan”　	  
•  Including	  low-‐molecular-‐weight	  fucoidan	  (LMF)	  	  over	  80%.	



	  Recruited	  Cancer	  PaVents:	  N=28	  
From	  Jan/2014	  to	  Feb/2015	  

ConVnued	  LMF	  over	  4	  weeks	  
N=20	  

Stop	  ingesVon	  less	  than	  4	  wks:	  N=5	  
	  	  	  	  	  N=4:	  due	  to	  disease	  progression	  
	  	  	  	  	  N=1:	  withdrawal	  from	  the	  study	  

Advanced/Recurrence	  Stage	  N=25	

No	  metastasis：N=3	

Flow	  Diagram	  of	  the	  paVents	  	  



PaVent	  CharacterisVcs	
N=20	 N (=20)	 % 	

Age (range)	 58.9 (18-76)	
Sex	 Male	 12	 60.0%	
Primary Organ of Cancer	 Lung	 4	 20.0%	

Colon	 4	 20.0%	
Liver	 2	 10.0%	

Stomach	 2	 10.0%	
Pancreas	 2	 10.0%	
Sarcoma	 2	 10.0%	

Uterus	 1	 5.0%	
Breast	 1	 5.0%	

Prostate	 1	 5.0%	
Head & Neck	 1	 5.0%	

Histological Subtype	 Adeno-Ca.	 13	 65.0%	
Squamous Cell Ca	 3	 15.0%	

Others	 4	 20.0%	
Standard Therapy before the Trial	 Surgery	 10	 50.0%	

Chemotherapy	 18	 90.0%	
Radiotherapy	 4	 20.0%	



Result	  1.	  Change	  of	  biomarkers	
N=20	 Before	 2 w	 4 w	

p-value 
（0w-2w）	

p-value 
（0w-4w）	

  Blood Cell Counts	
WBC 	 6135 (±3519)	 -	 6195 (±3148)	 -	 0.94	
Hb	 11.2 (±1.9)	 -	 11.4 (±1.9)	 -	 0.64	
Plt 	 23.1 (±13.3)	 -	 24.9 (±17.2)	 -	 0.50	

Neu%	 58.2 (±14.2)	 -	 56.1 (±14.4)	 -	 0.64	
Lym%	 29.5 (±14.1)	 -	 31.0 (±10.9)	 -	 0.72	
N/L	 2.7 (±1.8)	 -	 2.3 (±1.6)	 -	 0.42	

CRP 	
 (ng/ml)	

20019 	
(±33133)	

21494 	
(±38580)	

17738 	
(±37284)	

0.82	 0.67	

 Main Inflammatory Cytokines	

IL-1β 
(pg/ml)	

358.2	
 (±280.4)	

189.9	
 (±143.0)	

273.4	
 (±336.4)	

0.006*	 0.40	

IL-6       
(pg/ml)	

2198.6 	
(±2523.6)	

1522.8 	
(±1641.4)	

1624.1 	
(±1347.6)	

0.03*	 0.24	

TNF-α 
(pg/ml)	

4819.4 	
(±3452.6)	

3257.2 	
(±2900.5)	

3985.1	
 (±2453.4)	

0.03*	 0.15	

*p<0.05:	  staVsVcally	  significant	
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	  High Sensitivity ＣＲＰ (ex.	  1000ng/ml=0.1mg/dl） 	

p=0.82	  (0w-‐2w)	

p=0.67	  (0w-‐4w)	

Response	  Rate	  (2w	  CRP	  <	  0w	  CRP)	  during	  the	  first	  2	  wks：	  
50%	  （10/20;	  p=0.82)	  
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<	  IL-‐1β	  >	
p<0.01	  (0w-‐2w)	  

Response	  Rate	  (2w	  IL-‐1β	  <	  0w	  IL-‐1β)	  during	  the	  first	  2	  wks：	  
75%	  （15/20;	  p<0.01)	  

p=0.40	  (0w-‐4w)	
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<	  IL-‐6	  >	

p=0.03	  (0w-‐2w)	

Response	  Rate	  (2w	  IL-‐6	  <	  0w	  IL-‐6)	  during	  the	  first	  2	  wks：	  
65%	  （13/20;	  p=0.03）	  

p=0.24	  (0w-‐4w)	
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Response	  Rate	  (2w	  TNF-‐α	  <	  0w	  TNF-‐α)	  during	  the	  first	  2	  wks：	  
70%	  （14/20;	  p=0.03）	  



RESULTS	  2：	  Change	  of	  EORTC	  QLQ-‐C30	  scores	
N=20	 Before	 2w	 4w	

p-value	
（0w-2w）	

p-value	
（0w-4w）	

QOL	
   (higher is better)	

Global health 
status / QoL	

58.3	
 (±23.9)	

53.5	
 (±29.4)	

58.3	
 (±21.6)	

0.18	 0.77	

Functional 	
         Scales  	
   (higher is better)	

Physical 
functioning	 79.7 (±19.4)	 76.8 (±23.7)	 77.7 (±22.5)	 0.34	 0.43	

Role 	
functioning	 76.7 (±28.3)	 76.5 (±26.4)	 72.5 (±29.3)	 0.78	 0.61	

Emotional 
functioning	 82.9 (±13.5)	 78.5 (±19.7)	 80.8 (±22.1)	 0.45	 0.75	

Cognitive 
functioning	 83.3 (±20.2)	 75.4 (±25.7)	 80 (±23.3)	 0.91	 0.65	

Social 
functioning	 86.7 (±19.2)	 76.3 (±30.1)	 81.7 (±24.7)	 0.16	 0.33	

Symptom 	
         Scales	
   (higher is worse)	

Fatigue	 35.0 (±21.1)	 38.6 (±27.3)	 38.6 (±24.1)	 0.54	 0.36	

Nausea and 
vomiting	 6.7 (±11.3)	 4.4 (±12.2)	 8.3 (±23.9)	 0.38	 0.75	

Pain	 24.2 (±27.3)	 20.4 (±25.9)	 21.7 (±27.6)	 0.21	 0.52	
Dyspnoea	 20.0 (±27.4)	 19.3 (±27.9)	 18.3 (±27.5)	 0.54	 1	
Insomnia	 22.8 (±33.4)	 19.3 (±25.6)	 21.7 (±29.1)	 1	 1	

Appetite loss	 25.0 (±28.4)	 29.8 (±29.2)	 23.3 (±26.7)	 0.48	 0.72	
Constipation	 13.3 (±25.1)	 12.3 (±25.4)	 10.0 (±24.4)	 0.58	 0.33	

Diarrhoea	 23.3 (±32.6)	 26.3 (±32.5)	 21.7 (±22.4)	 0.63	 0.79	



The	  change	  of	  “FaVgue”	  score	
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Response	  Rate	  (2w	  FaVgue	  <	  0w	  FaVgue)	  during	  the	  first	  2	  wks：	  
42%	  （8/19;	  p=0.54）	  



Conclusion	  &	  Discussion	

•  Fucoidan	  could	  reduce	  the	  three	  main	  pro-‐inflammatory	  
cytokines	   (IL-‐1β,	   IL-‐6,	   TNF-‐α）	   of	   advanced	   cancer	  
paVents	  during	  the	  first	  2	  wks.	  	  

	  
•  This	   anV-‐inflammatory	   cytokine	   effect	   of	   fucoidan	   in	   a	  
short	   Vme	   might	   contribute	   to	   the	   reducVon	   of	   Cx-‐
related	  side-‐effects,	  especially	  faVgue.	  

•  Controlled	   studies	   are	   required	   to	   confirm	   the	   efficacy	  
of	   fucoidan	   as	   supporVve	   care	   for	   advanced	   cancer	  
paVents	  especially	  undergoing	  chemotherapy.	  	  
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Overall	  survival	  with	  Fucoidan	  tended	  to	  be	  superior	  

Discussion-‐suppl.	

p=0.314	



Overall	  survival	  of	  “IL-‐1β	  responders	  (2w	  <	  0w)”	  
was	  superior	  compared	  to	  that	  of	  non-‐responders.	
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Chemotherapy	  induce	  IL-‐1β	  producVon,	  leading	  to	  	  
suppress	  anVcancer	  immunity	  and	  promote	  tumor	  growth.	



(a) MDSCs	  from	  wild-‐type	  tumor-‐bearing	  mice	  treated	  with	  Gem	  or	  5FU	  	  
	  	  	  	  	  	  secreted	  IL-‐1β.	  

(d)	  In	  the	  cohort	  of	  paVents	  with	  metastaVc	  colorectal	  cancer	  who	  were	  treated	  
	  	  	  	  	  	  with	  5FU-‐based	  chemotherapy,	  IL-‐1β	  serum	  concentraVons	  were	  increased	  
	  	  	  	  	  	  in	  9	  out	  of	  12	  paVents	  24	  h	  aser	  5FU	  administraVon	  (P	  =	  0.03)	  

5FU	  and	  Gem	  promote	  the	  secreVon	  of	  IL-‐1β	  	



IL-‐1β	  produc0on	  restrains	  5FU	  an0tumor	  effect	

AdministraVon	  of	  anV	  IL-‐1	  (IL-‐1Ra:	  Anakinra®)	  enhanced	  the	  anVtumor	  
efficacy	  of	  5FU	  in	  the	  tumor-‐bearing	  model	  and	  the	  combinaVon	  induced	  
cure	  in	  45%	  of	  the	  mice	  (Fig.	  b).	  	

※IL-‐1Ra:	  Anakinra®:	  IL-‐1R	  antagonist	

IL-‐1β抑制	  
の結果	



•  Would	  you	  expect	  to	  see	  this	  same	  	


