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Description of the in itiative
• Background / context
The M am m alian  Target of Rapam ycin (m TO R) signalling pathw ay p lays an  essential ro le  in  ce ll grow th and pro liferation, w hereas 
aberrant activation  of m TO R has been linked to  cancer ce ll pro liferation  in  d ifferent cancer types.
• Rationale for the in itiative
M ilk prote ins, nam ely case in , are  rich  sources of  essential and branched chain  am ino acids,  utilized  in  com m ercially availab le  
supplem ents in  order to  im prove prote in  synthesis in  patients at risk of m alnutrition. H ow ever, they  have also  been show n to  
stim ulate  m TO R pathw ay, thereby raising  concerns about prom oting tum our grow th in  cancer patients. Thus, the  m ost adequate  
prote in  type, w hich  fu lfills patient’s nutritional requirem ents, but w ith  m in im al  hypothesis of stim ulating m TO R pathw ay, is still not 
defined.
• O bjectives and scope
To  analyze  the effect of supplem enting  patients w ith  G I cancer  undergoing  neo-adjuvant chem otherapy w ith  an im al or vegetable
prote in  as com pared to  a contro l group. W e w ill  m easure  changes in  nutritional status/ body com position  , treatm ent response and 
toxicity as w ell as insu lin  grow th factor 1  (IG F1), insu lin  and g lucose  levels w hich  are  know n to  activate   m TO R.

Resources &  enablers
• Describe personnel, financial needs
Patients w ill be  random ized to  a contro l group  (standard  procedure),  G 1  (w hey prote in), G 2  (pea prote in). W e need to  pay 10%  salary of 
a research  d ietitian  (2  years); prote in  supplem ents for the  2  intervention  groups  during a 3  m onth  period  – neo-adjuvant chem otherapy. 
CT scans are  routinely perform ed for cancer staging and w ill be  used to  m easure  body com position. W e need to  buy a hand-grip  
dynam om eter.
• Specify how  the grant w ill be spent
Research  d ietitian: 4 .000€; Pea prote in  supplem ents (35g/day, 1kg- 18  € , each  patient w ith  supplem entation  for 3  m onths-54  € , 30  
patients-1620  € ; w hey prote in  supplem ents 30g/day , 1kg-20€, each  patient w ith  supplem entation  for 3  m onths-60€  , 30  patients-1800€. 
P lasm a level of insu lin , IG F1,g lucose, g lucose oral test  w ill be  perform ed in  the H ospital  facilities and m TO R antibody (250€  - each 
patient, 90  patients-)
W hat factors w ill m ake it successfu l? 
B oth  the O ncology and the Surgery D epartm ents of our H ospital are  active ly investing in  reducing treatm ent com plications and im proving 
d isease outcom e. ERAS w as im plem ented in  our H ospital 2  yrs ago. W e are  a N ational reference Center for G I cancer. W e treat 
approxim ately 100  patients / year w ith  gastric  and pancreatic cancer. M easuring body com position  using a softw are that runs on  M atlab
is availab le  at our H ospital. PRO M s  (includ ing Q oL questionnaires) are  being im plem ented in  our H ospital since  2017. 

Results/outcom es &  expected im pact
• How  w ill the findings be im plem ented?
W e w ill be  ab le  to  im prove nutritional  recom m endations concern ing type of prote in  . Scientific  societies w ill be  involved.
• How  w ill th is project advance patient care / contribute to  optim al nutritional care?
G I cancer patients have a h igh  prevalence of nutritional problem s, nam ely sarcopenia w hich  has been show n to  influence short and long 
term  survival, as w ell as quality of life .. Prote in  suppl
W hat m akes the project innovative?
Prote in  supplem entation  is recom m ended but type of prote in  nam ely w hey prote in  as opposed  to  vegetable  has been scarce ly studied  . 
W ill the project be likely to  influence national nutrition policy?
D ietary counselling  to  cancer patients is not routine  in  all Portuguese H ospitals. If w e dem onstrate  that type of prote in  influences final 
outcom e in  th is population, it w ill  be  considered for routine  treatm ent, supported by local and national gu idelines.
Is the project transferable to  other settings / countries?   
If positive  resu lts can  be dem onstrated, find ings from  th is  study w ill certain ly be   used in  other national and international O ncology 
centres. 

Planned activities &  deliverables
• O utline the steps to  be taken
An open label random ized contro lled  tria l (RCT) w ill be  conducted to  com pare a contro l group w ith   2  intervention  groups 
supplem ented e ither w ith  w hey (an im al) or pea (vegetable) prote in  on  equal am ounts. Calorie  intake goal w ill be  set at 30kcal/kg, 
prote in  intake at 1 .5g/kg and m onounsaturated fat at 30%  of total energy intake. Insu lin  resistance w ill be  analysed w ith  the
hom eostasis m odel assessm ent (H O M A) and the g lucose oral test. Tum our m TO R activity w ill be  analysed by im m unohistochem istry
using p-p70S6k m onoclonal antibody on tum our specim ens obtained both  pre-chem otherapy and post-operative ly. W e w ill a lso  
exp lore  the influence of the intervention  on patients’ nutritional status,  body com position  and quality of life , treatm ent response and 
toxicity. 
• W hat are the concrete deliverables of the project
Increase the know ledge about prote in  supplem entation  in  cancer patients in  w hom   w e w ant to  preserve nutritional status,  m in im ize   
toxicity and m axim ize   tum our response w ithout  stim ulating tum our grow th. Aw areness of  the  ro le   of type of prote in  intake on 
m odulation  of m TO R activity  and response  to  chem otherapy.
W hat achievem ents are possib le in  the next 12 and 24 m onths?
0-12  m onths: pre lim inary data  report , 12-24  m onths- Fu ll  report .
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