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Neurotossicità: problemi irrisolti 
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Scale di gradazione della neurotossicità (1) 
W

H
O

 

Neuropathy –  
motor 

Neuropathy –  
sensor 

Normal 

Normal 

Subjective weakness 

Decreased tendon 
reflexes or 
paraesthesias 

Mild objective 
weakness 

Marked 
weakness 

Paralysis 

Severe 
paresthesias 

Intolerable 
paresthesias 

- 

EC
O

G
 

Neuropathy –  
motor 

Neuropathy –  
sensor 

Normal 

Normal 

Subjective weakness 

Decreased tendon 
reflexes or mild 
paraesthesias 

Mild objective 
weakness 

Severe 
weakness 

Respiratory dysfunciont 
secondary to waekness, 
paralysis confining 
patient to 
bed/wheelchair 

Absent deep tendon 
reflexes, severe 
paresthesias 

Disabling sensory 
loss, severe 
neuropathic pain 

Neuropathy –  
autonomic 

Mild constipation Severe constipation Bladder dysfunction, 
obstipation 

Obstipation 
requiring surgery 

Normal - 

WHO 1979; ECOG 1982 



Scale di gradazione della neurotossicità (2) 
A

ja
n
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Neuropathy –  
motor 

Neuropathy –  
sensor 

Normal 

Normal 

Mild or transient 
muscle weakness 

Paresthesias. 
Decreased deep 
tendon reflexes 

Persistent moderate 
weakness but 
ambulatory 

Unable to ambulate Complete paralysis 

Mild objective 
abnormality, 
absence of deep 
tendon reflexes, 
mild to moderate 
functional 
abnormality 

Severe 
paraesthesias, 
moderate objective 
abnormalities, 
severe funtional 
abnormalities 

Complete sensory 
loss, loss of 
funciton 

N
C

I-
C

TC
A

E 
4

.0
 

Neuropathy –  
motor 

Asymptomatic; 
clinical or diagnostic 
observations only; 
intervention not 
indicated 

Moderate 
symptoms; 
limiting 
instrumental ADL 

Severe symptoms; 
limiting self care 
ADL; assistive 
device indicated 

Neuropathy –  
sensor 

Normal Life-threatening 
symptoms; urgent 
intervention 
indicated 

Death 

Asymptomatic; loss 
of deep tendon 
reflexes or 
paresthesia 

Moderate 
symptoms; 
limiting 
instrumental ADL 

Severe symptoms; 
limiting self care 
ADL 

Normal Life-threatening 
symptoms; urgent 
intervention 
indicated 

Death 

Ajani et al, Cancer Invest  1990;  NCI, 2009 



Scale di gradazione a confronto 

Postma et al, Ann Oncol 1998 

Distribution of grading scores per observer and scale: 

Inter-observer agreement for all grades (0-4), for the dychotomy 0-2 vs 3 and interclass 
correlation coefficients: 

Definitions of G3: 
 
• WHO: intolerable paresthesias 
• ECOG: disabling sensory loss 
• CTC 2.0: severe objective sensory loss or 

paresthesias  which interefere with funcions 
• Ajani: severe functional abnormality 

Degree of Agreement: 
 
• ICC ≤0.40: poor to fair 
• ICC 0.41-0.60: moderate 
• ICC 0.61-0.80: substantial 
• ICC 0.81-1.00 almost perfect 



Questionari: FACT/GOG Ntx 

Area Item Question 

Sensory Ntx1 
Ntx2 
Ntx3 
Ntx4 

I have numbness or tingling in my hands 
I have numbness or tingling in my feet 
I feel discomfort in my hands 
I feel discomfort in my feet 

Hearing Ntx6 
Ntx7 

I have trouble hearing 
I get ringing or buzzing in my ears 

Motor Ntx5 
HI12 
AN6 

I have joint pain or muscle cramps 
I feel weak all over 
I have trouble walking 

Dysfunction Ntx8 
Ntx9 

I have trouble buttoning buttons 
I have trouble feeling the shape of small objects 
when they are in my hand 

Cella et al, 1997 



Validazione del FACT/GOG Ntx 

Calhoun et al, Int J Gynecol Cancer 2003 

56 pts 

43 pts 



Questionari: il PNQ 

Hausheer et al,  Sem Oncol 2006 



Validazione del PNQ 

Shimozuma et al,  Support Care Cancer 2009 



Questionari: EORTC QLQ-CIPN20 

Postma et al, Eur J Cancer 2005 



EORTC QLQ-CIPN20 

EORTC 



Valutazioni composite: TNS 

Cavaletti et al, Eur J Cancer 2010 



Validazione del TNS e confronto con NCI-CTC 

Cavaletti et al, J Peripher Nerv Syst 2007 



Uno studio di fattibilità con biotesiometro 

• Esercita una vibrazione di intensità 
variabile, a pressione tarata 
 

• Viene applicato sulla falange distale del  
I dito del piede e sul malleolo esterno 
 

 



Caratteristiche dei pazienti 

Unpublished data 
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Unpublished data 



Correlazione tra biotesiometria e questionari 

 Valori biotesiometria malleolo esterno  
(Volts) 

 

Valori biotesiometria alluce 
(Volts) 

 Mediana IQR p Mediana IQR p 

       
pG1 4.0 2.7-6.9 

0.023 
12.4 5.4-29.5 

0.003 
pG2 11.5 4.0-91.5 42.4 18.3-120.0 

       
 

Unpublished data 



Quale strumento usare? 

Presented by Guido Cavaletti at 2015 ASCO Annual Meeting 



Due facce della stessa medaglia 

Alberti et al, Ann Oncol 2014 



Rilevazione della neurotossicità 

Hershman et al, J Clin Oncol 2014 

• The identification of valid and reproducible tools to assess the extent and 
severity of CIPN is needed to define the best end point for clinical trials 
 

• It is well accepted that PRO measures of sensory CIPN are preferred over 
clinician-determined assessments 
 

• There are several PRO CIPN measures, which have strong psychometric 
properties, that have been extensively studied (EORTC CIPN20 scale, 
FACT/GOG Ntx, TNS) 
 

• Recent work comparing such tools does note that each have strenghts and 
that no clear-cut winner can be declared 




