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Main topics

Patogenesi e gestione delle tossicita
* Misurazione delle tossicita

* Inferenza delle tossicita sulla QoL



Non-cancer related causes of Death
The main types of toxicity-related causes of death:

-“Acute toxicity
v'Long term toxicity

v'High rate of late mortality
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Dysphagia, mucositis ....
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Mucositis
89 Dysphagia
= L
= 60
=
o 40 —
20 |-
o Y,
Baseline 1 months 3 months 6 months 12 months
(N=20) (n=90) (n=80) (Nn=73) (Nn=64)

v Feeding-tube dependence
v Chronic aspiration

TM Mekhail, Cancer 2001



Long term Treatment-related
Deaths

N Death %

Late deaths (>6 months) 3.7%
Surgical complications aq_o 33%
Carotid “blow out” m 17%
Endocarditis ﬂ m 1 8%
Pneunghranlc 'n 1 8%
Laryngeal necrosis/pne 1 8%
Renal failure 1 8%
Bleeding ﬁbrosis 1 8%
Unknown \ 1 8%

Argiris, Clin Cancer Res 2004
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The main types of toxicity-related causes of death:

v'Acute toxicity
v'Long term toxicity

-"High rate of late mortality

v (Intercurrent deaths)



Predictors of Competing Mortality in Advanced Head and

Neck Cancer

Loren K. Mell, James J. Digram, Joseph
Amit D. Bhate, Mary Ellyn Witt, Danie
and Ralph R. Weichselbaum

479 pz, HN stage IlI-IV

Treatment-related
mortality (TRM)

Inter-Current
Mortality

60 -
55 4
— ICM

50 4 - TRM

454 o= 1-DFS
40
35 4
30 4
25 -

20.- ICM

15 4

% TRM
5 - /

Cumulative Incidence (%)

Time (years)

No, atrisk 479 369 300 235 172 14




VOLUME 3 NUMBER 7 MARCH v 2013

JOURNAL OF CLINICAL ONCOLOGY DPRIGINAL REPORT
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non-cancer related causes of Death

v'Acute toxicity
v'Long term toxicity

“High rate of late mortality

w=)v (predisposing co-factors and/or co-
morbidity?)



‘Colla en vascular disease . Diabetes mellitus/
E u - i , hypertension
Co-morbhidities,

Co-Factors 2

and Late
Radiation l
th
d . ge S erapy
F|br DSIS
«1 Distant effects (?)

TGF/cytokines/
immune complex




ORIGINAL ARTICLE

The Incidence and Impact of Comorbidity Diagnosed

After the Onset of Head and Neck Cancer

Katherine C. Yung, MD; Jay F. Piccirillo, MD

Table 3. Prognostic Impact of Comorbidity Scores

Comorbiditly Score

Comorbidity Score at Last Follow-t

at Diagnosis None Mild Moderate
None
HR (95% cI) 93 (29.0) 1.0 1.4 (0.4-5.3) 1.7 (0.4-6.7)
No. (%) 30 (16.4) 8(4.4) 7 (3.8)
Mild
HR (95% Cl) 58 (31.7) 2.6 (1.1-6.2) 2.7 (0.8-8.9)
No. (%) ' 0 38 (20.8) 6 (3.3)
Moderate
HR (95% Cl)ca /nn A 2.0 (0.4-9.4) 2.8 (1.2-6.8)
No. (%) 53 (23.0) 0 6 (3.3) 30 (16.4)
Severe

HEtIE 10.4%
at diagnosis

No. l:Dv'nAl
Total, No. (°

Abbreviations: Cl, confidence interval: HR, hazard ratio.

0 31.7%

92 (28777 —

4Because of rounding, percentages may not total 100.

2 the increase of co-morbidity al last follow-up may be a result

of treatment itself

1. Co-

morbidity at
diagnosis is
strongly
correlated
with
prognosis

at last follow up

Piccirillo JF et al 2013



“Vicious circle” between co-morbidities
and toxicities

Co-morbidities
(interfering with Acute and
inflammation?) late toxicity






Nature Reviews Cancer hocmepage

CANCER

THE PATHOBIOLOGY OF MUCOSITIS

Stephen T. Sonis
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Initiation Upregulation Amplificatio

q*‘l Healing
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Local effects Ulceration
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Intercellular
signalling



Simultaneous biological events in
all tissues

Clonogenic
cell death

Gene I_> Sz

. . > IL-6
Macrophages . upregulation
phag : P ‘g |::TNF-a
: IL-10

Epithelium » DNA injury

Expression
- - of adhesion ‘
Endothelium molecules

_1 ‘ Cytokine’s storm
e COX-2

membrane SPhingeTayelingze '
T Ceramiide —» Apoptosis

Ceramide synthase "pathway

i Connective Fibronectin Activates

tissue breaks up _’macrophages = MIMP = Tissue injury

MMP = matrix metalloproteinase; COX-2 = cyclo-oxygenase-2



Initiation Upregulation Amplification
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Biological Cross-talk
and signal amplification

Clonogenic
cell death

> g

Gene — "__6 | 10

Macrophages lpregulation |_>

Epithelium » DNA injury

: : TNErof%
D A% Expression
Endothelium  ==== of adhesion=)» > ;
CR A _1molecules < cox- Angiogendgeys
3 - Cell . :
. — Sphingomyelinase
. membrane f_> i
. Ceramide=)» Apoptosis
. pathway
Ceramide synthase

l Connective Fibronectin Activates —> MMP | e ity

tissue = breaksup > macrophages
Cortesia Dr.ssa De Sanctis



dermatitis mucositis

xXerostomia

pain

dysphagia



Initiation Upregulation Amplificatio
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Signalling amplification
endocrine-like effects

* NFkB, TNFa, IL-1b and IL-6

bloodstream level

e Activation of sensory-nervous system - ~



Fatigue Cachexia

dermatitis mucositis

xXerostomia

neutropenia
pain

fever

dysphagia SIRS




Abscopal effects
InterorgaR sig

Initiation Upregulation Amplification

Loss of
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Healing
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Loss of barrier integrity with
sepsis risk and pain

.pial colonisati

> -

Cortesia D¥



eration Phases
.complication

Colonization



Initiation Upregulation Amplification

Abscopal eff
Interorgan si
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Local effects

Intracellular or
Intercellular
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Loss of
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Healing



Journal of Endotoxin Research, Vol. 12, No. 3, 2006

Compartmentalization of the inflammatory response
in sepsis and SIRS
Jean-Mare Cavaillon'. Djillali Annane:
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Fatigue Cachexia

dermatitis mucositis
Xxerostomia
neutropenia
pain
fever
dysphagia SIRS

1. Blijlevens NMA, Logan RM, Netea MG:
Mucositis: from febrile neutropenia to febrile
mucositis. J Antimicrob Chemother 2009, 63
(suppl 1):i136—i40.



Cluster di Eventi avversi associati

Sintomo o segno... es. Desquamazione umida, febbre,
odinofagia....

...espressione di un

es. stomatite o dermatite etc
effetto collaterale,

ma anche Misura...
...dell’espressione di una es. fatigue
malattia sistemica a cachexia
genesi inflammatoria. SIRS

Sepsi
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Finalita della gestione della tossicita

* La gestione delle tossicita ha l'obiettivo di
ridurre le mortalita ....

e ...ma cosa sappiamo circa la qualita della vita
di questi pazienti? ... e ....

e ...come la misuriamo?



Main topics

* Patogenesi e gestione delle tossicita
== Misurazione delle tossicita

e Inferenza delle tossicita sulla QoL



Come sono stimati | sintomi In
letteratura?




lllustration of the cause—effect chain and the
trade-off between relevance and specificity of different
measures of side effects.

Physical
changes

PRO: Patient-rated Outcome

ORO: Observe
Outcome

ted

Increasing spécificity

Overall

function

Quality
of life

Increasing patient relevance o
dapted from Jensen (2007)




OBSERVER
RATED

Biological and
Physiological §
Variables

Wilson 1B JAMA 1995



Valutazione analitica

Physical
changes

PRO: Patient-rated Outcome

Imaging
Instrumental Overall
function

Quality

Increasing specificity

=

Increasing patient relevance
dapted from Jensen (2007)




Valutazione analitica

Alterato flusso salivare di base o sotto stimolo:
— whole mouth flow (Navazesh 1982)

— Gland-specific flow (Jones 1996)
Valutazione funzionale della ghiandola salivare:
— SPECT o PET (Buus 2006 Van Acker 2001
Disfagia:

— VF: metodo quantitativo (residuo, aspirazione,
penetrazione) Langmore 2003

— FEES: metodo semiquantitativo (Aviv 2000; Wu 1997)
Dimagrimento:

— Peso,
— quantita di cibo



Observer-rated Subjective symptoms

Physical
changes

PRO: Patient-rated Outcome

Overall

function

Quality

Increasing specificity

=

Increasing patient relevance
dapted from Jensen (2007)




Observer-rated Subjective symptoms

 NCI-CTCAE (Trotti 2003)

e WHO (Miller 1981)
 EORTC/RTOG (Cox 1995)

* SOMA-LENT (Rubin 1995)

e DAHANCA (Overgaard 2003)

Sensibili a individuare differenze in tossicita in base a:
* Volume (Jansen 2007)
e frazionamento (Dische 1997)
e accelerazione del trattamento (Skladowski 2006)
 chemioterapia concomitante (Denis 2003)



lllustration of the cause—effect chain and the
trade-off between relevance and specificity of different

measures of side effects.

Physical
changes

PRO: Patient-rated Outcome

ORO: Observe
Outcome

ted

Increasing spécificity

Overall

function

Quality
of life

Increasing patient relevance o
dapted from Jensen (2007)
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Quali le PRO scale?



PRO definition

* PROs are defined as measures of “any
aspect of a patient’s health that comes
directly from the patient (i.e., without
the interpretation of the patient’s

responses by a physician or anyone
else)”

FDA Guidance 2006



A Generic

Generic Medical Outcome Study short Form
eg MOS MOS-SF36
1

HR-Qol Scales i

l

B Specific

PRO Tools

Sayed CTR 2009 Modified



Quali le relazioni tra i due tipi di
Va I Uta Zio nE? PRO: Patient-rated Outcome

Physical
changes

%‘ PRO: Patient-rated Outcome
ORO: Observer<fated

Q Overall
Outcome n . —

e)) function Aq\?kj,;

£ - g P

w (

S . 2"

5 Quallty R

< of life |

..\ ; ‘\

Increasing patient relevance
dapted from Jensen (2007)




Analytically measured endpoint

Analytically measured endpoint
and Objective finding

Saliva fl ow PRO
measurements

- Swallowing assessment * EORTCC30
(FEES) e H&N35
Dental examination
(orthopantomography)

- Trismus (opening mouth)
- CTCAEv.3.0/4.0

Jensen 2007



Warning:
Aspiration/Penetration & EORTC QLQ H&N35

* Inadequate sensitivity, specificity, and
predictive values of patient self- reporting
with the EORTC QLQ-H&N35 scales have been
identified in comparisons to the objective
findings of aspiration or penetration in
patients undergoing FEES evaluation of

swallowing
— (Jensen et al.2007b).




Valore predittivo negativo fra

Disturbi di deglutizione/Aspirazione
0.94 (0.70; 1.0)

S0 1
1 No aspiration (n=28)
B Aspiration (n=6)
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Jensen 2007



Valore predittivo negativo fra

“Chocking”/Aspirazione
0.92 (0.64; 1.0)

C— No aspiration (n=28)
BN Aspiration (n=06)

40 -

30 -

20 4

Percent of patients

10 4

T e e e e

0 T T
Not at all A litle Quite a bit Very much

"Have you choked when swallowing?"

Jensen 2007



- Il Operatore sanitario tende a sottostimare la presenza
e la severita dei sintomi rispetto a PRO

Scored by the patient (EORTC QLQ)

Xerostomia
®
n=101

Severe

Xerostomia

/_
Moderate 4 1 @ @

2
(o]
o
w
<
%)
z
<
T
<
e
c
3

MEASUREMENT

(=) @ |

N A

Not at all A little Quite a bilt Very much
Jensen 2006 Scored by the patient (EORTC QLQ)



Main topics

* Patogenesi delle tossicita
* Misurazione delle tossicita

»inferenza delle tossicita sulla QoL



Relazione tra PRO-evaluated domains and HR-QolL

Physical
changes

- tient-rated Outcome
S

ORO: Observer-fated
Q Overall

Outcome n :
o function
&
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3] Quality
£ of life

=

Increasing patient relevance
dapted from Jensen (2007)




Swallowing dysfunction, dry mouth vs. HR-QoL
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Swallowing had better correlation with overall QoL, physical function and social eating

scale than all other H&N specific symptoms, e.g. xerostomia

Jensen 2007



Pow 2006

kam 2007

Peng 2012

Fang 2008

IMRT

2D

IMRT
2D
IMRT
2D

IMRT

3D

Studi prospettici e
randomizzati sul rinofaringe

21

24

28
28
306
310

203

Randomizzati

Function <.05 Swallowing

Speech
Sticky saliva
Prospettico
Global Dry mouth
Fatigue

Xerostomia

Salivary flow (analytic)
(no-Observed rated)

1 years 39.3%
1 years 82.1%
5 years 9.5%

5 years 29.7%

S /




Risultati degli studi randomizzati e
prospettici sul rinofaringe

* Miglioramento della
Xerostomia.



Xerostomia Improvement
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Risultati degli studi randomizzati e
prospettici sul rinofaringe

* Miglioramento della
Xerostomia

* Miglioramento della QoL



Studi prospettici e
randomizzati sul rinofaringe

Randomizzati
Pow 2006 IMRT 21 ' Function <.05 Swallowing | Salivary flow (analytic)
Speech (no-Observed rated)
Sticky saliva
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%
Prospettico
Fang 2008 IMRT 203 Dry mouth

3D




Risultati degli studi randomizzati e
prospettici sul rinofaringe

* Miglioramento della
Xerostomia

* Miglioramento della QoL

* Probabile miglioramento della
sopravvivenza



No difference in survival

IMRT Comventional Conformal Hazard Ratio Hazard Ratio

Study or Subgroup  Events Total Events Total O.E Variance Weight Exp[(0-E) /V], Fixed, 95% CI Expl(O-E) / V], Fixed, 95% CI

2years
Nutting 2011 37 47 36 47 06 235 122% 1.03[0.68, 1.54) —p——
Subtotal (95% CI) 47 a7 12.2% 1.03[0.68, 1.54) s
Total events 37 36
Heterogeneity: Not applicable
Testfor overall effect Z=012(P=090)

Jyears
Gupta 2012 22 32 20 28 D44 1493 78% 097 [058,161) ——
Subtotal (95% CI) 32 28 7.8% 0.97 [0.58, 1.61] | i
Total events 22 20
Heterogeneity: Not applicable
Testfor overalleffect Z=011 (P=091)

Syears
Peng 2012 244 306 208 310 2181 15399 80.0% 1.15[0.98,1.35) -
Subtotal (95% C1) 306 310 80.0% 1.15[0.98, 1.35) -
Total events 244 208
Heterogeneity. Not applicable
Test for overall effect Z=1.76 (P=0.08)
Total (95% CI) 385 385 100.0% 1.12[0.97,1.29]) .
Total events 303 264
Heterogeneity, Chi*= 061, df= 2 (P=0.74),F= 0% 0 > 095 5 51

Test for overall effect Z= 158 (P=0.11)

Conventional/Conformal IMRT
Test for subgroup diferences Chif=061,d=2(P=074),F=0%

Fig. 4. Conventional/conformal RT versus IMRT and overall survival.



Comparative Effectiveness

« SEER-Medicare study
of 3172 patients with
head and neck
radiotherapy

- - ) m
S0 75 100

. 1,056 (33%) treated T i

Figure 1. Impact of intensity-modulated radiation therapy

'th lM RT (IMRT) on cause-specific survival. Kaplan-Meier curve depict
W| ing the ca c survival with time for patients treatec

with IMRT (dashed) compared to those treated with non-
IMRT (solid)

« Adjusted HR for CSS
with IMRT (0.6-0.72)

Beadle BM Cancer 2014




Conclusion

* Ultimately, it is highly unlikely that any
additional randomized trials will be performed
on IMRT versus more conventional techniques,
and thus analyses of its value and cost-
effectiveness hinge on

— the clear xerostomia benefits,
— potentially improved global quality-of-life, and
— gquestionable survival gains.



e Cancer Treatments must:
“...not only add years to life

but ..... life to years....”
GRAZIE

e Burckhardt CS, Anderson KL. The quality
of life scale (QOLS): reliability, validity,
and utilization. Health Qual Life
Outcomes 2003;1:60



