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Main!topics!

•  Patogenesi!e!ges:one!delle!tossicità!!

• Misurazione!delle!tossicità!

•  Inferenza!delle!tossicità!sulla!QoL!
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TM$Mekhail,$Cancer$2001$

Dysphagia, mucositis …. 

! Feeding-tube dependence 
! Chronic aspiration 



Long term Treatment-related 
Deaths 

N.!Death % 
Late!deaths!(>6!months) 12 3.7% 

Surgical!complica:ons 4 33% 
Caro:d!�blow!out� 2 17% 
Endocardi:s 1 8% 
Pneumonia 1 8% 
Laryngeal-necrosis/pneumonia 1 8% 
Renal-failure 1 8% 
Bleeding 1 8% 
Unknown 1 8% 

Argiris,$Clin$Cancer$Res$2004$

3.7%-



479!pts,!HN!stage!IIIbIV!

Treatment-related 
mortality (TRM) 

TRM-



non-cancer related causes of Death 

! Acute toxicity 

! Long term toxicity 

! High rate of late mortality  
! (Intercurrent deaths) 

The$main$types$of$toxicity1related$causes$of$death:$



479!pz,!HN!stage!IIIbIV!

Treatment-related 
mortality (TRM) 

TRM-
Inter-Current 
Mortality 

ICM-







non-cancer related causes of Death 

! Acute toxicity 

! Long term toxicity 

! High rate of late mortality  
! (predisposing co-factors and/or co-

morbidity?) 



CobFactors!

and!Late!

damages!

Chon et al. 2002 

Chronic!inflamma:on!!

Fibrosis!

Diabetes 



2-the-increase-of-coOmorbidity-al-last-followOup-may-be-a-result-

of-treatment-itself-

10.4%!
at!diagnosis!

31.7%!
at!last!follow!up!

Piccirillo JF et al 2013  

1.-CoO

morbidity-at-

diagnosis-is-

strongly-

correlated-

with-

prognosis-



“Vicious!circle”!between!cobmorbidi:es!
and!toxici:es!

CoOmorbidi:es-

(interfering-with--

inflamma:on?)-

Acute-and-

late-toxicity-







Initiation Upregulation Amplification 

Local effects 
Intracellular or  
Intercellular 
signalling 

Ulceration  
colonization 

Healing 



Russi, Raber-Durlacher, Sonis 2014 

Mediators$Inflamm!2014,!2014:518b261!



Initiation Upregulation Amplification 

Abscopal effects 

Local effects 

Interorgan signalling 

Intracellular or  
Intercellular 
signalling 

Ulceration  
colonization 

Sepsis  
syndrome 

Healing 



Simultaneous-biological-events-in-

all-:ssues-

Healing-Ulcera:on-
Signalling-and-
amplifica:on-

Upregula:on-
and-message-
genera:on-

Ini:a:on-

Tissue&injury&

ILO1β"

TNFOα"
ILO6-

NFOκB-

Cell--
membrane-

Epithelium-

Endothelium-

Connec:ve-
:ssue-

Macrophages-

Clonogenic&
cell&death&

DAMPs-

CRAMPS-

Ceramide-
pathway-

Sphingomyelinase-

Apoptosis&

DNA-injury-

Expression--
of-adhesion-

molecules-

COXO2-

Fibronec:n-
breaks-up-

Ac:vates-
macrophages- MMP-

MMP-=-matrix-metalloproteinase;-COXO2-=-cycloOoxygenaseO2-

CT!

RT!

ILO10-

Cytokine’s-storm-

Gene-
upregula:on-

Ceramide-synthase-
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Tissue&injury&

ILO1β"
ILO6-ILO10-

NFOκB-

Cell--
membrane-

Epithelium-

Endothelium-

Connec:ve-
:ssue-

Macrophages-

Clonogenic&
cell&death&

DAMPs-

CRAMPs-

Gene-
upregula:on-

Ceramide-
pathway-

Sphingomyelinase-

Ceramide-synthase-

Apoptosis&

Angiogenesis&

DNA-injury-

Expression--
of-adhesion-
molecules-

COXO2-

Fibronec:n-
breaks-up-

Ac:vates-
macrophages- MMP-

CT!

RT!

TNFOα"

Biological-CrossOtalk--

and-signal-amplifica:on-

Healing-Ulcera:on-
Signalling-and-
amplifica:on-

Upregula:on-
and-message-
genera:on-

Ini:a:on-

Cortesia Dr.ssa De Sanctis 



mucosi:s-

dysphagia-

derma::s-

xerostomia-

pain-
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Signalling!amplifica:on!
endocrineblike!effects!

•  NFkB,!TNFa,!ILb1b!and!ILb6!

bloodstream!level!

•  Gene:c!changes!in!!

peripheral!blood!monocites.!

•  Ac:va:on!of!sensory!nervous!system!!



mucosi:s-

dysphagia-

derma::s-

xerostomia-

fever-

SIRS-

neutropenia-

Fa:gue- Cachexia-

pain-
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Healing-Ulcera:on-
Signalling-and-
amplifica:on-

Upregula:on-
and-message-
genera:on-

Ini:a:on-

Cell-wall-products-

Ac:vates-
macrophages-

ILO6-ILO10-ILO6-ILO10-
ILO1β"ILO1β"

TNFOα"TNFOα"

Bacterial colonisation 

Loss-of-barrier-integrity-with-

sepsis-risk-and-pain-

Cortesia Dr.ssa De Sanctis 



Ulcera:on!Phases!
complica:on!

Coloniza:on-



Initiation Upregulation Amplification 

Abscopal effects 

Local effects 

Interorgan signalling 

Intracellular or  
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Journal$of$Endotoxin$Research,!Vol.!12,!No.!3,!2006!

While!an:Oinflammatory-

mediators!predominate-within-

the-blood-stream!to!avoid!
igni:ng!new!inflammatory!foci!

Munford!and!Pugin!2008!

…-their-presence-

within-:ssues-may-not-

always-be-sufficient-to-

prevent-the-ini:a:on-

of-a-deleterious-

inflammatory-

response-in-the-

different-compartments.-



mucosi:s-

dysphagia-

derma::s-

xerostomia-

pain-

fever-

SIRS-

neutropenia-

Fa:gue- Cachexia-

1.!Blijlevens!NMA,!Logan!RM,!Netea!MG:!
Mucosi:s:!from-febrile-neutropenia-to-febrile-

mucosi:s.!J!An:microb!Chemother!2009,!63
(suppl!1):i36–i40.!



Sintomo-o-segno…-

…espressione-di-un-

effego-collaterale,-

ma-anche-misura…-

…dell’espressione-di-una-

malaia-sistemica-a-

genesi-infiammatoria.-

es.-Desquamazione-umida,-febbre,-

odinofagia….-

es.-stoma:te-o-derma:te-etc-

es.-fa:gue-

cachexia-

SIRS-

Sepsi-

Cluster!di!Even:!avversi!associa:!
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Finalità!della!ges:one!della!tossicità!

•  La-ges:one-delle-tossicità-ha-l’obieivo-di-

ridurre-le-mortalità-….-

•  …ma-cosa-sappiamo-circa-la-qualità-della-vita-

di-ques:-pazien:?-…-e-….-

•  …come-la-misuriamo?-



Main!topics!

•  Patogenesi!e!ges:one!delle!tossicità!!

• Misurazione!delle!tossicità!

•  Inferenza!delle!tossicità!sulla!QoL!



Come!sono!s:ma:!I!sintomi!in!
leoeratura?!



Illustra:on!of!the!cause–effect!chain!and!the!
tradeboff!between!relevance!and!specificity!of!different!

measures!of!side!effects.!!

Adapted!from!Jensen!(2007)!

PRO:!Pa:entbrated!Outcome!!

ORO:-Observerbrated!!
Outcome!!



QoL!

Wilson!IB!JAMA!1995!

OBSERVER!!
RATED!



Valutazione!anali:ca!

Adapted!from!Jensen!(2007)!

Imaging--

Instrumental-

PRO:!Pa:entbrated!Outcome!!



Valutazione!anali:ca!
•  Alterato!flusso!salivare!di!base!o!sooo!s:molo:!

–  whole!mouth!flow!(Navazesh!1982)!
–  Glandbspecific!flow!(Jones!1996)!

•  Valutazione!funzionale!della!ghiandola!salivare:!
–  SPECT!o!PET!(Buus!2006!Van!Acker!2001!

•  Disfagia:!
–  VF:!metodo!quan:ta:vo!(residuo,!aspirazione,!
penetrazione)!Langmore!2003!

–  FEES:!metodo!semiquan:ta:vo!(Aviv!2000;!Wu!1997)!
•  Dimagrimento:!

–  Peso,!!
–  quan:tà!di!cibo!!



Observerbrated!Subjec:ve!symptoms!

Adapted!from!Jensen!(2007)!

PRO:!Pa:entbrated!Outcome!!



Observerbrated!Subjec:ve!symptoms!

•  NCIbCTCAE!(TroC!2003)!
•  WHO!(Miller!1981)!
•  EORTC/RTOG!(Cox!1995)!
•  SOMAbLENT!(Rubin!1995)!
•  DAHANCA!(Overgaard!2003)!
Sensibili!a!individuare!differenze!in!tossicità!in!base!a:!

•  Volume!(Jansen!2007)!
•  frazionamento!(Dische!1997)!
•  accelerazione!del!traoamento!(Skladowski!2006)!!
•  chemioterapia!concomitante!(Denis!2003)!



Illustra:on!of!the!cause–effect!chain!and!the!
tradeboff!between!relevance!and!specificity!of!different!

measures!of!side!effects.!!

Adapted!from!Jensen!(2007)!

PRO:!Pa:entbrated!Outcome!!

ORO:-Observerbrated!!
Outcome!!



QoL!

Individual-

level-

Social-level-

PRO!
HRbQoL!

Wilson!IB!JAMA!1995!

OBSERVER!!
RATED!



Quali!le!PRO!scale?!



PRO!defini:on!

•  !PROs!are!defined!as!measures!of!“any!
aspect!of!a!pa:ent’s!health!that&comes&
directly&from&the&pa8ent!(i.e.,!without!
the!interpreta:on!of!the!pa:ent’s!
responses!by!a!physician!or!anyone!
else)”!!

•  ! FDA!Guidance!2006!



Medical!Outcome!Study!short!Form!!
MOSbSF36!

Sayed!CTR!!2009!Modified!

Brief-Pain-Inventory-–--

BPI-and-

Brief-Fa:gue-Inventory–-

BFI-

EORTC-C30,--

FACTOG-

EORTC-HN-35-

1)-

2)-

3)-

4)-

5)-

6)-

A-Generic-

HROQoL-Scales-

Generic-

eg-MOS-

Specific-

Disease-

Site---

------

Symptom-

------

Domain-

------

Treatment------

Swallowing-

MDADI-

e.g-UWQoL-

QoLORTI/HN-

B-Specific-



Quali-le-relazioni-tra-i-due-:pi-di-

valutazione?-

Adapted!from!Jensen!(2007)!

PRO:!Pa:entbrated!Outcome!!

ORO:-Observerbrated!!
Outcome!!

PRO:!Pa:entbrated!Outcome!!



PRO/ 

Jensen-2007-

PRO-

Analy:cally-measured-endpoint-

and-Objec:ve-finding-

•  S a l i v a ! fl o w!
measurements!

•  Swallowing! assessment!
(FEES)!

•  Denta l! e xamina:on!
(orthopantomography)!

•  Trismus!(opening!mouth)!
•  CTCAE!v.3.0/4.0!

PRO-

•  EORTC!C30!
•  H&N35!



Warning:!!
Aspira:on/Penetra:on!&!EORTC!QLQ!H&N35!!

•  &Inadequate&sensi8vity,&specificity,&and&
predic8ve&values&of&pa8ent&self>&repor8ng&
with&the&EORTC&QLQ>H&N35&scales!have!been!
iden:fied!in!comparisons!to!the!objec:ve!
findings!of-aspira:on-or-penetra:on-in-
pa:ents-undergoing-FEES-evalua:on-of-

swallowing--
–  (Jensen!!et!al.2007b).!!



Valore-prediivo-nega:vo-fra--

Disturbi!di!deglu:zione/Aspirazione!

Jensen&2007&&

ma…..!



Valore-prediivo-nega:vo-fra-

“Chocking”/Aspirazione!

Jensen&2007&&



b!Il!Operatore!sanitario!tende!a!sogos:mare!la!presenza!
e!la!severità!dei!sintomi!rispeoo!a!PRO!

!
! 
  

M
EA

SU
RE

M
EN

T!
PATIENT REPORTED OUTCOME 

e PHYSICIAN ASSESSED TOXICITIES 

Jensen-2006-

Xerostomia!



Main!topics!

•  Patogenesi!delle!tossicità!!

• Misurazione!delle!tossicità!

•  Inferenza!delle!tossicità!sulla!QoL!



Relazione!tra!PRObevaluated!domains!and!HRbQoL!

Adapted!from!Jensen!(2007)!

PRO:!Pa:entbrated!Outcome!!

ORO:-Observerbrated!!
Outcome!!



Swallowing!dysfunc:on,!dry!mouth!vs.!HRbQoL!

Swallowing!had!beoer!correla:on!with!overall!QoL,!physical!func:on!and-social-ea:ng-
scale-than!all!other!H&N!specific!symptoms,!e.g.!xerostomia!

S
o
c
ia
l-
e
a
:
n
g
--

Jensen&2007&&



Studi!prospeCci!e!
randomizza:!sul!rinofaringe!

Authors- Treat

ment-

N.-pts- QoL- HN35- Xerostomia-

Randomizza8&

Pow!2006! IMRT! 21!
!

Func:on!<.05! Swallowing!
Speech!
S:cky!saliva!

Salivary!flow!(analy:c)!
(nobObserved!rated)!

2D! 24!

kam!2007! IMRT! 28! 1!years!39.3%!

2D! 28! 1!years!82.1%!

Peng!2012! IMRT! 306! 5!years!9.5%!

2D! 310! 5!years!29.7%!

ProspePco&

Fang!2008! IMRT! 203! Global!
Fa:gue!

Dry!mouth!

3D!



Risulta:!degli!studi!randomizza:!e!
prospeCci!sul!rinofaringe!

• Miglioramento!della!
Xerostomia.!
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randomizza:!sul!rinofaringe!

Authors- Treat
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2D! 310! 5!years!29.7%!
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Fang!2008! IMRT! 203! Global!
Fa:gue!

Dry!mouth!

3D!



Risulta:!degli!studi!randomizza:!e!
prospeCci!sul!rinofaringe!

• Miglioramento!della!
Xerostomia!

• Miglioramento!della!QoL!

• Probabile-miglioramento-della-

sopravvivenza-



No!difference!in!survival!





Conclusion!

•  !Ul:mately,!it!is!highly-unlikely-that-any-
addi:onal-randomized-trials-will-be-performed-

on-IMRT-versus-more-conven:onal-techniques,!
and!thus!analyses-of-its-value-and-costO
effec:veness!hinge!on!!
–  the!clear!xerostomia!benexts,!!
– poten:ally!improved!global!qualitybofblife,!and!!
– ques:onable!survival!gains.!



• Cancer!Treatments!must:!
“…not!only!add!years!to!life!!

!!!!but!…!

•  Burckhardt!CS,!Anderson!KL.!The!quality!
of!life!scale!(QOLS):!reliability,!validity,!
and!u:liza:on.!Health!Qual!Life!
Outcomes!2003;1:60!

..!life!to!years….”!
GRAZIE!


