
/H�FHOOXOH�GHO�VDQJXH
,�*/2%8/,�5266,
,�*/2%8/,�%,$1&+,

• 3ROLPRUIRQXFOHDWL �JUDQXORFLWL�
– QHXWURILOL
– HRVLQRILOL
– EDVRILOL

• 0RQRFLWL�
• /LQIRFLWL

– OLQIRFLWL�%
– OLQIRFLWL�7

/(�3,$675,1(



2ULJLQH�GHOOH�
FHOOXOH�GHO�
VDQJXH



$UJRPHQWL�LQ�GLVFXVVLRQH

/D� FODVVLILFD]LRQH� GHOOH� QHRSODVLH�
HPDWRORJLFKH�
*OL� HVDPL� H� L� SHUFRUVL� GLDJQRVWLFL� H� L�
SUREOHPL�DG�HVVL�FRUUHODWL�
*OL�VWUXPHQWL�H�L�SHUFRUVL�WHUDSHXWLFL�H�L�
SUREOHPL�DG�HVVL�FRUUHODWL�



/H�PDODWWLH�HPDWRORJLFKH�SL��FRPXQL
/(�$1(0,(

0ROWH� FDXVH�� SHUGLWD�� HPROLVL�� GLIHWWL� JHQHWLFL��
FDUHQ]H� GL� IHUUR� YLWDPLQH�� ULGRWWD� SURGX]LRQH�
PLGROODUH�WUD�FXL�OH�QHRSODVLH�HPDWRORJLFKH�

/(�3,$675,123(1,(�
'D� FDXVD� SHULIHULFD� SDUWLFRODUPHQWH� LPPXQRORJLFD��
PD� DQFKH� ULGRWWD� SURGX]LRQH� PLGROODUH� WUD� FXL� OH�
QHRSODVLH�HPDWRORJLFKH�

/(�3$1&,723(1,(
/(�1(23/$6,(�(0$72/2*,&+(



/H�QHRSODVLH�HPDWRORJLFKH
/(�/(8&(0,(�$&87(

/LQIRLGL H�QRQ�OLQIRLGL
/(�0$/$77,(�0,(/2352/,)(5$7,9(�

• /H�VLQGURPL�PLHORSUROLIHUDWLYH�FURQLFKH
• /H�VLQGURPL�PLHORGLVSODVWLFKH
• /H�IRUPH�PLHORGLVSODVWLFKH�PLHORSUROLIHUDWLYH�

/(�0$/$77,(�/,1)2352/,)(5$7,9(
• /LQIRPL
• /HXFHPLH�OLQIDWLFKH
• 0LHORPD�



/D�FODVVLILFD]LRQH�PRUIRORJLFD�
GHOOH�OHXFHPLH�DFXWH

/(8&(0,(�$&87(�/,1)2,',
• /�
• /�
• /���%XUNLWW�

/(8&(0,(�$&87(�121�/,1)2,',
• 0���LQGLIIHUHQ]LDWD�
• 0���PLHOREODVWLFD�
• 0���PLHOREODVWLFD�FRQ�PDWXUD]LRQH��
• 0���SURPLHORFLWLFD�
• 0���PLHORPRQRFLWLFD�
• 0���PRQREODVWLFD�
• 0���HULWUROHXFHPLD�
• 0���PHJDFDULRFLWLFD�

/(8&(0,(�$&87(�%,)(127,3,&+(



'DOOD�FODVVLILFD]LRQH�PRUIRORJLFD�H�IHQRWLSLFD GHOOH�
OHXFHPLH�DFXWH�D�TXHOOD�FLWRJHQHWLFD�H�PROHFRODUH



0���XQ�HVHPSLR�GL�OHXFHPLD�DFXWD�FRQ�GLIHWWR�
PROHFRODUH�QRWR�H�WHUDSLD�PROHFRODUH�SRVVLELOH

0��FODVVLFD���W��������T���T��������������JHQH�GL�IXVLRQH�30/��5$5D
0��YDULDQWH��W��������T���T��������������JHQH�GL�IXVLRQH�3/=)�5$5D

$75$�D�GRVL�ILVLRORJLFKH



&ODVVLILFD]LRQH�GHOOH�PDODWWLH�
PLHORSUROLIHUDWLYH FURQLFKH

/(�)250(�0,(/2352/,)(5$7,9(�&/$66,&+(
• /HXFHPLD�PLHORLGH�FURQLFD
• 0LHORILEURVL�LGLSDWLFD
• 7URPERFLWHPLD�HVVHQ]LDOH
• 3ROLFLWHPLD�YHUD

/(�)250(�0,(/2',63/$67,&2�0,(/2352/,)(5$7,9(�
• /HXFHPLD�PLHORPRQRFLWLFD FURQLFD
• /HXFHPLD�PLHORLGH FURQLFD�DWLSLFD
• /HXFHPLD�PLHORPRQRFLWLFD�JLRYDQLOH�



/H�VLQGURPL��PLHORGLVSODVWLFKH��JUXSSR�
HWHURJHQHR�GL�PDODWWLH�DFFRPXQDWH�GD

• &LWRSHQLD� PRQR R SOXULOLQHDUH QRQ� FDXVDWD�
GD� DSODVLD� PLGROODUH� R� GD� LQILOWUD]LRQH� GD�
SDUWH�GL�PDODWWLH�OLQIR R PLHORSUROLIHUDWLYH�

• 7HQGHQ]D�DOOD�WUDVIRUPD]LRQH�OHXFHPLFD�
• $QRPDOLH GLIIHUHQ]LDWLYH �

– PRUIRORJLFD����������GLVSODVLD
– IXQ]LRQDOH��������� DOWHUD]LRQL�IXQ]LRQDOL
– PDWXUDWLYD�����������HPRSRLHVL�LQHIILFDFH



/D�FODVVLILFD]LRQH�:+2�GHOOH�
VLQGURPL�PLHORGLVSODVWLFKH

• 5$����DQHPLD�UHIUDWWDULD���
• � FRQ VLGHUREODVWL �5$56�
• � VHQ]D VLGHUREODVWL
• 5&0'��FLWRSHQLD UHIUDWWDULD�FRQ�GLVSODVLD�PXOWLO�
• 5$(%��DQHPLD�UHIUDWWDULD�FRQ�HFFHVVR�GL EODVWL
• 6LQGURPH�GHO��T�
• 6LQGURPH�PLHORGLVSODVWLFD�LQFODVVLILFDELOH



0DWXUD]LRQH�GHL�OLQIRFLWL�H�FODVVLILFD]LRQH
GHOOH�PDODWWLH�OLQIRSUROLIHUDWLYH



/·LWHU�GLDJQRVWLFR�GHOOH�QHRSODVLH�
HPDWRORJLFKH��LO�VRVSHWWR�GLDJQRVWLFR

• O·DELWXDOH�DVSHFLILFLWj�GHL�VLQWRPL�LQL]LDOL
– DVWHQLD��DQHPLD�
– GLDWHVL�HPRUUDJLFD��SLDVWULQRSHQLD�
– LQIH]LRQL��QHXWURSHQLD�

• LQ�DOFXQL�FDVL DGHQRSDWLH R�VSOHQRPHJDOLD
• OD�SRVVLELOH�XUJHQ]D�GLDJQRVWLFD�SHU

– DWWLYLWj�SUROLIHUDWLYD�H�UDSLGLWj�HYROXWLYD
– JUDYLWj�GL�VLQWRPL�FRUUHODWL

o HPRUUDJLH
o LQIH]LRQL
o IHQRPHQL�FRPSUHVVLYR�LQILOLWUDWLYL



/·LWHU�GLDJQRVWLFR�GHOOH�QHRSODVLH�
HPDWRORJLFKH��JOL�HVDPL�XWLOL

• O·HPRFURPR�FRQ�IRUPXOD
• O·DVSLUDWR�PLGROODUH
• OR�VWXGLR�LVWRORJLFR�GHOOD�ELRSVLD�RVWHRPLGROODUH
• OR�VWXGLR�LVWRORJLFR�GHOOD�ELRSVLD�OLQIRQRGDOH
• OR�VWXGLR FLWRIOXRULPHWULFR�GHOO·LPPXQRIHQRWLSR
• OR�VWXGLR�GHOOH�DQRPDOLH�FLWRJHQHWLFKH��FDULRWLSR�H�),6+�
• OR�VWXGLR�GHOOH�DQRPDOLH�PROHFRODUL



,QIRUPD]LRQL
RIIHUWH�

GDOO·HPRFURPR



$JR�GD�
DVSLUDWR�
PLGROODUH



$JR�-DPVKLGL
GD�ELRSVLD�

RVWHRPLGROODUH



6WLVFLR GL�
VDQJXH�PLGROODUH�

FRORUDWR



(VHPSLR�GL�VWULVFLR�GL�VDQJXH�QRUPDOH

QHXWURILOR

OLQIRFLWD
HULWURFLWR



(VHPSLR�GL�VWULVFLR�GL�VDQJXH�PLGROODUH



(VHPSLR�GL�VWULVFLR�GL�VDQJXH�PLGROODUH



(VHPSLR�GL�VWULVFLR�GL�OHXFHPLD�DFXWD



&'��/·LQGDJLQH�FLWRIOXRULPHWULFD

5� OLQIRFLWL
5��PRQRFLWL
5��FHOO��PLHORLGL PDWXUH
5��FHOO��PLHO��LPPDWXUH
5��SUHFXUVRUL�PLHORLGL
5��HULWUREODVWL
5��OLQIREODVWL



9DOXWD]LRQH�FLWRIOXRULPHWULFD GHOOD�
PDWXUD]LRQH�GHOOD�SRSROD]LRQH�PLHORLGH

&'��E�&'��E�&'��



&'�� ����

&'��� �����

Valut azione cit of luor imet r ica 
della quot a blast ica



(VHPSLR�
GL�PDSSD�

FURPRVRPLFD



(VHPSLR�
GL�PDSSD�

FURPRVRPLFD



0HFFDQLVPL
GL�LQVRUJHQ]D�GHOOH�

DQRPDOLH�FURPRVRPLFKH
SL��IDFLOPHQWH�LPSOLFDWH�

QHOOD�JHQHVL�GHOOH�
QHRSODVLH�HPDWRORJLFKH



(VHPSLR�GL�
),6+



(VHPSLR�GL
),6+



,�IHQRPHQL�GL�GXSOLFD]LRQH�H�PDWXUD]LRQH
VRQR�UHJRODWL�GD�PROHFROH��³PHVVDJJL´��FKH

ULFKLHGRQR�XQ�SHUIHWWR�IXQ]LRQDPHQWR�FHOOXODUH�

PHVVDJJLR

UHFHWWRUH

$WWLYD]LRQH�GL�JHQL�FKH�GDQQR�LO�
YLD�DOOD�PROWLSOLFD]LRQH�R�

DOOD�GLIIHUHQ]LD]LRQH�
R�DOOD�PRUWH�GHOOD

FHOOXOD�

PROWLSOLFD]LRQH
PDWXUD]LRQH

PRUWH



1HOOD�FHOOXOD�OHXFHPLFD�q�DYYHQXWD�XQD
PXWD]LRQH�JHQHWLFD������FKH�PRGLILFD�OD�VXD

FDSDFLWj�GL�FRJOLHUH�L�VHJQDOL�R�GL�
WUDVIRUPDOL�LQ�XQD�IXQ]LRQH�DGHJXDWD�

0ROWLSOLFD]LRQH�VUHJRODWD

0DWXUD]LRQH�FDUHQWH

9LWD�SUROXQJDWD�



pr ogr essione della leucemia mieloide cr onica
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Clone indifferenziato,
crisi blastica

$11,

���������������������������������������������������������������� ����������������������������

N = cellule normali

Esempio di evoluzione neoplast ica :



/H�FHOOXOH�OHXFHPLFKH�VRQR�
DYYDQWDJJLDWH�ULVSHWWR�

D�TXHOOH�VDQH�

- /H�FHOOXOH�OHXFHPLFKH�VL�PROWLSOLFDQR�
VHQ]D��IUHQL�LQ�PRGR�FRQWLQXR

� 1RQ�PDWXUDQR

� 9LYRQR�SL��D�OXQJR

&HOOXOH�PLGROODUL�VDQH
&HOOXOH�OHXFHPLFKH



&HOOXOH�PLGROODUL�VDQH
&HOOXOD�OHXFHPLFD

2ELHWWLYR�GHO�QRVWUR�LQWHUYHQWR�WHUDSHXWLFR



/D�FKHPLRWHUDSLD�FLWRVWDWLFD�FRQYHQ]LRQDOH

1XPHUR�PLQLPR�GL�FHOOXOH�OHXFHPLFKH������������JXDULJLRQH

1��FHOOXOH�
OHXFHPLFKH

6XFFHVVR

)DOOLPHQWR



$OFXQL�SUREOHPL�SDUWLFRODUL�QHOOD���
FKHPLRWHUDSLD�GHOOH�OHXFHPLH�DFXWH

¾ /H�FRQGL]LRQL�GL�SDUWHQ]D��
• *UDYLWj�LQL]LDOH��LQIH]LRQL��HPRUUDJLH�HFF��
• /D�UDSLGLWj�HYROXWLYD��XUJHQ]D���

¾ /¶HOHYDWD�FKHPLRVHQVLELOLWj�
• 7XPRU�O\VLV�V\QGURPH

¾ /¶DSODVLD�H�L�VXRL�ULVFKL�LQIHWWLYL
¾ /D�QRQ�UDGLFDOLWj�GHOOD�VROD�FKHPLRWHUDSLD



/H�DOWH�GRVL�FRQ�WUDSLDQWR

$OWH�GRVL�GL�FLWRVWDWLFL
FKH��FRQVHQWRQR�XQD
GLVWUX]LRQH�PDVVLYD�GL
FHOOXOH��PD�FKH�SHU�

HVVHUH�WROOHUDWH�ULFKLHGRQR
XQD�VXFFHVVLYD�LQIXVLRQH

GL�FHOOXOH�VWDPLQDOL



/H�VRUJHQWL�GL�FHOOXOH�VWDPLQDOL

¾ 6DQJXH��PLGROOR�R�FRUGRQH�RPEHOLFDOH�"
¾ 4XDOH�GRQDWRUH�"

� 6H�VWHVVR��DXWRWUDSLDQWR�
� 8Q�IUDWHOOR�+/$�LGHQWLFR
� 8Q�FRQVDQJXLQHR�+/$�QRQ�LGHQWLFR
� 8Q�GRQDWRUH�GL�UHJLVWUR�+/$�LGHQWLFR
� ,O�VDQJXH�GL�FRUGRQH�RPEHOLFDOH

• GL�XQ�IUDWHOOR
• GD�EDQFD�GHL�FRUGRQL



0HJDWHUDSLH�FRQ�WUDSLDQWR�GL�FHOOXOH�VWDPLQDOL

$OORJHQLFR

FHOOXOH�VWDPLQDOL DXWRORJKH

FHOOXOH�VWDPLQDOL�GD�GRQDWRUH

$XWRORJR



/D�UHD]LRQH�LPPXQRORJLFD FRPH�HOHPHQWR�
GLVWLQWLYR�SULQFLSDOH�WUD�DXWRORJR�H�DOORJHQLFR

¾ (/(0(172�1(*$7,92
/D�JUDIW�YHUVXV�KRVW�GLVHDVH�������*9+'

¾ (/(0(172�326,7,92
/D�JUDIW YHUVXV OHXNHPLD �WXPRU��������*9/



1��GL�WUDSLDQWL�DXWRORJKL LQ�,WDOLD�
�GDWL�*,702�
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7UDSLDQWR�DXWRORJR LQ�,WDOLD�SHU�IDVFH�GL�HWj�
�GDWL�*,702�
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1��GL�7UDSLDQWL�DOORJHQLFL LQ�,WDOLD�
�GDWL�*,702�
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7UDSLDQWR�DOORJHQLFR�LQ�,WDOLD�SHU�IDVFH�GL�HWj
�GDWL�*,702�
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!���DQQL



8QD�VHFRQGD�GLVWLQ]LRQH�YDOLGD�SHU�WUDSLDQWL
VLD�DXWRORJKL FKH�DOORJHQLFL

¾ ,/�75$3,$172�&219(1=,21$/(
PLHORDEODWLYR

¾ ,/�75$3,$172�$�,17(16,7$¶�5,'277$
QRQ�PLHORDEODWLYR �PLQL�WUDSLDQWR�



,�SUREOHPL�GD�DIIURQWDUH�QHO�WUDSLDQWDWR
¾ /D�WRVVLFLWj�GHOOD�WHUDSLD�GL�FRQGL]LRQDPHQWR
¾ ,O�ULVFKLR�LQIHWWLYR�QHOO¶DSODVLD
¾ /¶LPPXQRGHSUHVVLRQH�VXFFHVVLYD�H�LO�ULVFKLR

LQIHWWLYR�WDUGLYR
¾ /D�*9+'�DFXWD �DOORJHQLFR�
¾ /D�*9+'�FURQLFD �DOORJHQLFR�
¾ *OL�HYHQWL�WDUGLYL��WRVVLFLWj�R�UHFLGLYD�



%UHYH�JORVVDULR�� ,�
¾ &HOOXOH�VWDPLQDOL
¾ &HOOXOH�&'���
¾ 0RELOL]]D]LRQH
¾ 6WDPLQRDIHUHVL
¾ (VSLDQWR�GL�PLGROOR
¾ &RQJHODPHQWR
¾ 6FRQJHODPHQWR��
¾ 3XUJLQJ
¾ &RQGL]LRQDPHQWR
¾ 7%,��WRWDO�ERG\�LUUDGLDWLRQ�
¾ $SODVLD



%UHYH�JORVVDULR�� ,,

¾ 7UDSLDQWR�PLHORDEODWLYR
¾ 7UDSLDQWR�QRQ�PLHORDEODWLYR��PLQL�
¾ 5LJHWWR
¾ &KLPHULVPR
¾ *UDIW�YHUVXV�KRVW�GLVHDVH
¾ *UDIW�YHUVXV�OHXNHPLD��WXPRU�
¾ 7HUDSLD�LPPXQRVRSSUHVVLYD
¾ 0DODWWLD�PLQLPD�UHVLGXD
¾ '/,��GRQRU�O\PSKRF\WH�LQIXVLRQ�



,O�WUDSLDQWR�DXWRORJR GL�FHOOXOH�VWDPLQDOL

FHOOXOH�VWDPLQDOL DXWRORJKH $XWRORJR

9$17$**,2� VFDUVD�WRVVLFLWj��PDQFD�*+9'�

69$17$**,� PLQRUH�HIILFDFLD�SHUFKp�
D��SRVVLELOH�UHLQRFXOD]LRQH�GL�FHOOXOH�WXPRUDOL
E��PDQFD�OD�*9/



FHOOXOH�VWDPLQDOL DXWRORJKH $XWRORJR

,�SUREOHPL�GHO�WUDSLDQWR�DXWRORJR

WRVVLFLWj�LQGX]LRQH

LQIH]LRQL

5(&,',9$

PDQFDWR�DWWHFFKLPHQWR



7UDSLDQWR�DXWRORJR LQ�,WDOLD��RULJLQH�GHOOH��
FHOOXOH�VWDPLQDOL �GDWL�*,702�
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DQQL

PLGROOR
SHULIHULFR



,�SUREOHPL�GHO�WUDSLDQWR�DOORJHQLFR

FHOOXOH�VWDPLQDOL�GD�GRQDWRUH

WRVVLFLWj�LQGX]LRQH

LQIH]LRQL

PDQFDWR�DWWHFFKLPHQWR

*9+'
UHFLGLYD

FLWRPHJDORYLUXV



7UDSLDQWR�DOORJHQLFR�LQ�,WDOLD��VYLOXSSR�GHO��
WUDSLDQWR�GD�QRQ�FRQVDQJXLQHR��GDWL�*,702�
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DQQL

)UDWHOOR�+/$�LG�
&RQVDQJXLQHR
08'
JHPHOOR



7UDSLDQWR�DOORJHQLFR�LQ�,WDOLD��RULJLQH�GHOOH
FHOOXOH�VWDPLQDOL �GDWL�*,702�
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DQQL

PLGROOR
SHULIHULFR
PLG���SHULI
FRUGRQH



3DUDJRQH�WUD�GLIIHUHQWL�WLSL�GL�
WUDSLDQWR�DOORJHQLFR�GD�QRQ�IDPLJOLDUH
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��

WHPSR�QHXWURILOL� WHPSR�SLDVWULQH

FRQYHQ]LRQDOH
7�GHSOHWR
FRUGRQH

3������

�'D�5RFKD�9�HW�DO�%ORRG������������������



3DUDJRQH�WUD�GLIIHUHQWL�WLSL�GL�
WUDSLDQWR�DOORJHQLFR�GD�QRQ�IDPLJOLDUH
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�D�*9+' F�*9+'� UHFLGLYH� �750

FRQYHQ]LRQDOH
7�GHSOHWR
FRUGRQH

3�����

�'D�5RFKD�9�HW�DO�%ORRG������������������



*/,�69$17$**,�
• L�ULJHWWL�
• LO�OHQWR�DWWHFFKLPHQWR
• LO�OLPLWH�GL�SHVR�HG�HWj�
• L�FRVWL

7UDSLDQWL�GD�FRUGRQH�RPEHOLFDOH

,�9$17$**,
• OD�GLVSRQLELOLWj
• OD�ULGRWWD�*9+'



/H�PHJDWHUDSLH�
FLWRVWDWLFKH

,QWHUYHQWL�VHOHWWLYL

1RQ�QHFHVVDULHPHQWH�O¶DUPD
SL��DJJUHVVLYD�q�OD�PLJOLRUH

1XRYL�DSSURFFL�QHOOD�WHUDSLD�GHOOH�OHXFHPLH



6LWXD]LRQH�LGHDOH�SHU�OD�WHUDSLD�DQWL�OHXFHPLFD
�� 'LVWUX]LRQH�VHOHWWLYD�GHOOH�VROH�

FHOOXOH� OXFHPLFKH� FRQ�
ULVSDUPLR�GL�TXHOOH�VDQH�

7HUDSLH�LPPXQRORJLFKH�
�� %ORFFR� GHO� GLIHWWR� PROHFRODUH�

WLSLFR� GHOOD� FHOOXOD� OHXFHPLFD�
FKH� LQLELVFH� OD� VXD�
PDWXUD]LRQH� H� PRUWH�
SURJUDPPDWD�

7HUDSLH�GLIIHUHQ]LDWLYH������
6WUXPHQWR�HVWUHPDPHQWH�VHOHWWLYR



7HUDSLH�FRQ�DQWLFRUSL
OH� FHOOXOH� OHXFHPLFKH� HVSULPRQR�
DQWLJHQL�WLSLFL�GL�TXHOOD�OLQHD�FHOOXODUH�

3UHVXSSRVWR�

XWLOL]]R� GL� DQWLFRUSL� VHOHWWLYL� FRQWUR�
O¶DQWLJHQH�VSHFLILFR�LQ�TXHVWLRQH�

2ELHWWLYR�����

DQWLFRUSR

UHFHWWRUH

0HFFDQLVPR�
GLVWUXWWLYR



,�SULQFLSDOL�SUREOHPL�GHOOH�WHUDSLH��
FRQ�DQWLFRUSL�PRQRFORQDOL

¾ /H�UHD]LRQL�LPPHGLDWH
¾ /D�GLIILFROWj�D�LQGLYLGXDUH�DQWLJHQL�VHOHWWLYL
¾ /D�SRVVLELOH�WXPRU�O\VLV�V\QGURPH
¾ /D�GLIILFROWj�D�RWWHQHUH�ULVXOWDWL�HUDGLFDQWL



��
DSR

�
GKDS

(G[
K�G�

DUD�F
K�G�

VWDPLQDOL

$QWLFRUSL�PRQRFORQDOL�DQWL�&'����ULWX[LPDE�

��
DEPW

��
DEPW
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Dimostrabile nel 95% dei pazienti affetti da LMC
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Formazione del cromosoma Philadelphia (Ph)
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Bcr-Abl tirosina-chinasi: la proteina ‘chimerica’ 
che causa la trasformazione neoplastica

Analogamente alle altre 
protein-chinasi catalizza 
il trasferimento di 
un gruppo fosfato 
dell’ATP a substrati 
proteici, che, così 
fosforilati, regolano 
molteplici funzioni 
cellulari.

Diversamente dalle altre 
protein-chinasi la sua 

attività 
non è regolata 

e scatena processi che 
determinano la perdita 

di controllo
della proliferazione 

cellulare.
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Inibitore selettivo della tirosina-chinasi Bcr-Abl
0HFFDQLVPR�G¶D]LRQH
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Per la prima volta in terapia oncologica, un farmaco a bersaglio specifico                
sul meccanismo patogenetico di malattia
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