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/XQJ�FDQFHU��WKH�PRVW�FRPPRQ�FDXVH�RI�FDQFHU�GHDWK�ZRUOGZLGH��ZLWK�PRVW�SDWLHQWV�G\LQJ�IURP�GLVWDQW�

metastases,�has�become�increasingly�complex�in�achieving�e򯿿ective�treatment.�In�lung�cancer,�particularly�
in�non-small-cell�lung�cancer�(NSCLC),�EGFR,�ALK,�RET,�ROS1,�BRAF,�KRAS,�NRAS,�NTRK,�PIK3CA,�
''5���0(7��DQG�(5%%��KDYH�EHHQ�UHSRUWHG�DV�NH\�RQFRJHQLF�GULYHUV��ZKLFK�KDYH�OHG�WR�WKH�GHYHORSPHQW�

DQG�DSSOLFDWLRQ�RI�WDUJHWHG�WKHUDSHXWLF�GUXJV�DLPHG�DW�WKHVH�G\VIXQFWLRQDO�JHQHV��3HUVRQDOL]HG�PHGLFLQH�

based� on� these�oncogenic�drivers� o򯿿ers� the�greatest�potential�bene¿t� in� the�diagnosis� and� treatment�of�
NSCLC�patients.� In�particular,�personalized�medicine� is� importantly�recommended� for� the�treatment�of�
advanced�NSCLC.�Here,�we�brieÀy�summarize�the�signi¿cant�application�of�personalized�medicine�based�
on�key�oncogenic�drivers�for�the�diagnosis�and�treatment�of�NSCLC�with�targeted�therapeutic�drugs,�both�
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2Q� *OREDO�� :LWK� ���������� QHZ� FDVHV� DQG�

����������GHDWKV��OXQJ�FDQFHU�ZDV�WKH�VHFRQG�PRVW�

FRPPRQO\�GLDJQRVHG�FDQFHU�DQG�WKH�OHDGLQJ�FDXVH�

RI� FDQFHU�UHODWHG� GHDWKV� LQ� ������� ,Q� 9LHWQDP��

GXULQJ� WKH� VDPH� \HDU�� LW� ZDV� HVWLPDWHG� WKDW�

WKHUH� ZHUH� DSSUR[LPDWHO\� ������� QHZ� FDVHV� DQG�

QHDUO\� ������� GHDWKV� IURP� OXQJ� FDQFHU��� 'HVSLWH�

signi¿cant� advances� in� both� diagnostic� methods�
DQG�WUHDWPHQW�RYHU�UHFHQW�\HDUV��WKH���\HDU�VXUYLYDO�

UDWH�UHPDLQV�DW�MXVW������SULPDULO\�GXH�WR�ODWH�VWDJH�

diagnosis,� resulting� in� poor� prognosis� (1).� Based�
RQ�KLVWRSDWKRORJLFDO�FKDUDFWHULVWLFV��QRQ�VPDOO�FHOO�

lung� cancer� (NSCLC)� and� small� cell� lung� cancer�
(SCLC)� accounted� for� 85%� and� 15%� of� all� lung�
FDQFHU�FDVHV��UHVSHFWLYHO\�

3HUVRQDOL]HG�PHGLFLQH�LQYROYHV�XVLQJ�LQGLYLGXDO�

JHQHWLF��SURWHRPLF��DQG�HQYLURQPHQWDO�LQIRUPDWLRQ�

WR� DVVLVW� LQ� WKH� SUHYHQWLRQ�� GLDJQRVLV�� SURJQRVLV��

DQG� WUHDWPHQW� RI� FDQFHU�� 7KHUHIRUH�� SHUVRQDOL]HG�

PHGLFLQH� VWUDWHJLHV� IRU� OXQJ� FDQFHU�� SDUWLFXODUO\�

NSCLC,� focus� on� speci¿c� molecular� features� of�
HDFK� SDWLHQW¶V� WXPRU� WR� HQVXUH� DFFXUDWH� GLDJQRVLV�

and� the�most�e򯿿ective�treatment�plan� for�NSCLC.�
Notably,� there� has� been� a� major� shift� in� NSCLC�
WUHDWPHQW��IURP�XVLQJ�D�VLQJOH�GUXJ�IRU�DOO�SDWLHQWV�

WR� HPSOR\LQJ� WDUJHWHG� WKHUDSLHV� WDLORUHG� WR� WKH�

PROHFXODU�FKDUDFWHULVWLFV�RI�HDFK�LQGLYLGXDO¶V�WXPRU�

(Figure� 1)���.� In� NSCLC,� personalized� medicine�
WDUJHWLQJ� PROHFXODU� ELRPDUNHUV� VXFK� DV� (*)5��

$/.��5(7��526���%5$)��.5$6��15$6��175.��

PIK3CA,�MET,�and�ERBB2�has�been�identi¿ed�as�
D�NH\�VWUDWHJ\�IRU�GLDJQRVLV�DQG�WUHDWPHQW�IRU�WKHVH�

SDWLHQWV��7KXV��WR�IXUWKHU�XQGHUVWDQG�WKH�YLWDO�UROH�RI�

SHUVRQDOL]HG�PHGLFLQH�LQ�WKH�GLDJQRVLV�DQG�WUHDWPHQW�

of� NSCLC,� this� report� provides� an� overview� of�
FXUUHQW�SHUVRQDOL]HG�PHGLFLQH�VWUDWHJLHV�XVHG�LQ�WKH�

diagnosis�and�treatment�of�NSCLC�patients.
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(*)5�JHQH�PXWDWLRQ

(*)5�� D� WUDQVPHPEUDQH� UHFHSWRU� SURWHLQ� ZLWK�

W\URVLQH� NLQDVH� DFWLYLW\�� LV� NQRZQ� WR� SOD\� D� FUXFLDO�

UROH�LQ�WKH�SDWKRJHQHVLV�RI�YDULRXV�FDQFHUV��LQFOXGLQJ�

OXQJ� FDQFHU�� (*)5� LV� RQH� RI� WKH� PRVW� DWWUDFWLYH�

DQG� ZLGHO\� VWXGLHG� WDUJHWV� IRU� GHYHORSLQJ� WDUJHWHG�

WKHUDSLHV� LQ� FDQFHU� WUHDWPHQW�� (*)5� PXWDWLRQV��

identi¿ed�in�20�-�30%�of�NSCLC�cases,�particularly�in�
DGHQRFDUFLQRPDV��KDYH�EHHQ�DVVRFLDWHG�ZLWK�SRWHQWLDO�

bene¿ts� from� targeted� therapies,�and� several�clinical�
trials� have� been� conducted� for� NSCLC� treatment4.�
(*)5�PXWDWLRQV�DUH�HVSHFLDOO\�PRUH�FRPPRQ�LQ�QRQ�

VPRNHUV�DQG�LQ�$VLDQ�SRSXODWLRQV��7KH�IRXU�PDLQ�W\SHV�

RI� (*)5�PXWDWLRQV� LQFOXGH� H[RQ� ��� GHOHWLRQ�� H[RQ�

��� LQVHUWLRQ��H[RQ���� LQVHUWLRQ��DQG�SRLQW�PXWDWLRQV��

7KH� WZR� PRVW� FRPPRQ� (*)5� PXWDWLRQV� DUH� H[RQ�

19� deletion� (delE746-A750)� and� the� point�mutation�
(L858R)�in�exon�21,�which�together�account�for�90%�of�
EGFR�mutations�in�NSCLC.�Other�mutations�include�
GHOHWLRQV�RU�SRLQW�PXWDWLRQV�LQ�H[RQ����DQG�H[RQ�����

DQG�OHVV�FRPPRQO\��H[RQ����LQVHUWLRQV��

Additionally,� most� NSCLC� patients� with� EGFR�
mutations�will�eventually�develop� resistance� to�¿rst-
generation�EGFR�inhibitors�(Erlotinib,�Ge¿tinib,�and�
Icotinib)�due�to�the�emergence�of�a�secondary�T790M�
PXWDWLRQ�LQ�H[RQ����RI�(*)5�GXULQJ�WUHDWPHQW�����$V�

a�result,�second-generation�EGFR�inhibitors�(Afatinib�
and� Dacomitinib)� were� developed� to� treat� patients�
with�secondary�T790M�mutations.�However,�NSCLC�
SDWLHQWV� ZLWK� VHFRQGDU\� 7���0� PXWDWLRQV� FDQ� DOVR�

GHYHORS� UHVLVWDQFH� WR� VHFRQG�JHQHUDWLRQ� (*)5�

LQKLELWRUV�RYHU�WLPH��7R�DGGUHVV�WKLV��WKLUG�JHQHUDWLRQ�

EGFR� inhibitors� (Osimertinib)� were� developed� to�
treat�NSCLC�patients�who�became�resistant�to�second-
generation� therapies� (Afatinib� and� Dacomitinib)�
(Figure�2)�����

Figure��1.�Personalized�medicine�in�supporting�disease�treatment�

Figure��2.�Molecular�mechanisms�of�EGFR�resistance�in�non-small�cell�lung�cancer�
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$/.�JHQH�IXVLRQV�DQG�PXWDWLRQV

$/.� LV� D� WUDQVPHPEUDQH� UHFHSWRU� W\URVLQH�

NLQDVH� LQYROYHG� LQ� YDULRXV� FDQFHUV�� LQFOXGLQJ�

OXQJ� FDQFHU�� 7KH� WKUHH� RQFRJHQLF� DOWHUDWLRQV� LQ�

$/.� DUH� JHQH� IXVLRQV�� SRLQW�PXWDWLRQV�� DQG� FRS\�

number� ampli¿cations.� Among� these,� ALK� gene�
IXVLRQV� DFFRXQW� IRU� DSSUR[LPDWHO\� �� �� ���� RI�

non-small� cell� lung� cancer� (NSCLC)� cases��� 7R�
GDWH�� ��� $/.� JHQH� IXVLRQ� YDULDQWV� KDYH� EHHQ�

identi¿ed,�with� 11� of� them� (EML4-ALK,�KIF5B-
ALK,� KLC1-ALK,� HIP1-ALK,� BIRC6-ALK,�
35.$5�$�$/.�� 330�%�$/.�� (,)�$.��$/.��

BCL11A-ALK,� CEBPZ-ALK,� and� PICAM-ALK)�
FRQWULEXWLQJ� WR� WKH� GHYHORSPHQW� DQG� SURJUHVVLRQ�

of� NSCLC��� 1RWDEO\�� WKH� (0/��$/.� IXVLRQ� LV�

found�in�about�3�-�13%�of�NSCLC�cases�and�is�the�
most� common� variant.� With� the� identi¿cation� of�
ALK� rearrangements� in� NSCLC,� several� targeted�
therapies� have�been�developed:�Crizotinib� (a�¿rst-
generation� ALK� and� MET� inhibitor),� ceritinib�
and� alectinib� (second-generation�ALK� inhibitors),�
and� Brigatinib� and� Lorlatinib� (third-generation�
ALK� inhibitors).�These� drugs� are� used� e򯿿ectively�
to� treat� NSCLC� patients� with�ALK� gene� fusions.�
Another� signi¿cant� oncogenic� alteration� of� ALK�
LV� SRLQW� PXWDWLRQV�� 7KH� PHFKDQLVP� RI� DFTXLUHG�

resistance� in� NSCLC� patients� with� ALK� gene�
IXVLRQV� WUHDWHG�ZLWK� FUL]RWLQLE� KDV� EHHQ� DWWULEXWHG�

WR�VHFRQGDU\�$/.�PXWDWLRQV���6HFRQGDU\�PXWDWLRQV�

LQ� $/.� WKDW� FRQIHU� UHVLVWDQFH� WR� $/.�WDUJHWHG�

WKHUDSLHV�OLNH�FUL]RWLQLE�LQFOXGH�����7LQV��/����5��

C1156Y,� F1174L,� L1196M,� L1198F,� G1202R,�
S1206Y,�G1269A,� I1171T,�D1203N,� and�V1180L.�
Consequently,�to�e򯿿ectively�treat�patients�with�ALK�
JHQH� IXVLRQV� ZKR� KDYH� GHYHORSHG� UHVLVWDQFH� WR�

FUL]RWLQLE�GXH�WR�VHFRQGDU\�$/.�PXWDWLRQV��VHFRQG�

generation�ALK�inhibitors�(alectinib�and�ceritinib)�
DUH� UHFRPPHQGHG�� )XUWKHUPRUH�� WKLUG�JHQHUDWLRQ�

ALK�inhibitors�(lorlatinib�and�brigatinib)�have�been�
developed�to�address�resistance�in�NSCLC�patients�
SUHYLRXVO\� WUHDWHG� ZLWK� FHULWLQLE� DQG� DOHFWLQLE��

HVSHFLDOO\�WKRVH�ZLWK�DFTXLUHG�UHVLVWDQFH�GXH�WR�WKH�

$/.�PXWDWLRQ�*����5��

526��JHQH�IXVLRQ

526���D�UHFHSWRU�IURP�WKH�LQVXOLQ�UHFHSWRU�IDPLO\�

with�constitutive�kinase�activity,�has�been�identi¿ed�
in�NSCLC4.�ROS1�gene�fusion�accounts�for�1�-�2%�
of� NSCLC� cases� and� is� associated� with� potential�
bene¿ts�from�targeted�therapies,�with�clinical�trials�
being�conducted�for�NSCLC�treatment.�To�date,�14�
variants�of�ROS1�gene�fusion�have�been�identi¿ed�
in�NSCLC�(CD74-ROS1,�SDC4-ROS1,�SLC34A2-
ROS1,� EZR-ROS1,� TPM3-ROS1,� LRIG3-ROS1,�
FIG-ROS1,� KDELR2-ROS1,� CCDC6-ROS1,�
061�526��� 70(0���%�526��� 73'��/��

ROS1,�CLTC-ROS1,�and�LIMA-ROS1)���1RWDEO\��
the� CD74-ROS1� variant� occurs� most� frequently,�
and�ROS1-targeted�drugs�(Crizotinib,�Larotrectinib,�
and�Entrectinib)�have�been�used�e򯿿ectively�to�treat�
patients�with�ROS1�gene�fusion�in�NSCLC��

5(7�JHQH�IXVLRQ

5(7�� DQ� RQFRJHQH�� DQG� 5(7� JHQH� IXVLRQ� KDYH�

been�identi¿ed�in�approximately�1�-�2%�of�NSCLC�
FDVHV�� and� are� associated� with� potential� bene¿ts�
IURP� WDUJHWHG� WKHUDSLHV�� VXSSRUWHG� E\� FOLQLFDO�

trials� for�NSCLC� treatment.�Five� variants�of�RET�
gene� fusion� (KIF5B-RET,�CCDC6-RET,�NCOA4-
RET,� EPH5-RET,� and� PICALM-RET)� have� been�
identi¿ed� in� NSCLC���$PRQJ� WKHVH�� WKH� .,)�%�

5(7�YDULDQW�LV�WKH�PRVW�FRPPRQ��UHSUHVHQWLQJ�����

of� cases,� and� RET-targeted� drugs� (cabozantinib�
and�vandetanib)�have�been�e򯿿ectively�used�to�treat�
patients�with�RET�gene�fusion�in�NSCLC��

%5$)�JHQH�PXWDWLRQ

BRAF,� an� intracellular� serine/threonine� kinase,�
DFWLYDWHV� WKH�0$3.�VLJQDOLQJ�SDWKZD\�� UHJXODWLQJ�

FHOO� JURZWK� DQG� SUROLIHUDWLRQ�� %5$)� PXWDWLRQV�

account� for� 2� -� 5%� of� NSCLC� cases�� DQG� DUH�
associated� with� potential� bene¿ts� from� targeted�
therapies� and� clinical� trials� for�NSCLC� treatment.�
BRAF�mutations�are�categorized�into�V600E�(90%)�
and�non-V600E�subgroups�(G469L�and�Y472C)�and�
are�typically�identi¿ed�in�smokers�or�former�smokers�
with�NSCLC4.�Speci¿cally,�all�NSCLC�cases�with�
non-V600E�BRAF�mutations�(G469L�and�Y472C)�
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KDYH�EHHQ�IRXQG�LQ�KHDY\�VPRNHUV��%5$)�WDUJHWHG�

therapies� (dabrafenib�and�vemurafenib)� have�been�
used� to� treat� NSCLC� patients� harboring� BRAF�
PXWDWLRQV�

.5$6�JHQH�PXWDWLRQ

.5$6�� D� JHQH� LQ� WKH� 5$6� IDPLO\�� DFWLYDWHV�

the� RAF/MAPK� and� PI3K� signaling� pathways�
WR� FRQWURO� FHOO� JURZWK� DQG� SUROLIHUDWLRQ�� .5$6�

mutations�are�found�in�32%�of�NSCLC�cases4�and�
are�associated�with�potential�bene¿ts�from�targeted�
therapies,� supported� by� clinical� trials� for� NSCLC�
WUHDWPHQW�� 7KH� PRVW� FRPPRQ� .5$6� PXWDWLRQV�

are�G12C� (43%),�G12V�(18%),�and�G12D� (11%).�
.5$6� PXWDWLRQV� DUH� SUHGRPLQDQWO\� VHHQ� LQ�

NSCLC�patients�with�adenocarcinoma,�particularly�
DPRQJ�QRQ�$VLDQ�VPRNHUV��7DUJHWHG�WKHUDSLHV�OLNH�

Trametinib� (a�MEK1/2� inhibitor)� have� been� used�
to� treat� patients� with� NSCLC� harboring� KRAS�
PXWDWLRQV��1RWDEO\��.5$6�PXWDWLRQV�DUH�NQRZQ�WR�

confer� resistance� to� EGFR-targeted� (erlotinib� and�
ge¿tinib)� and�ALK-targeted� (Crizotinib)� therapies,�
PDNLQJ�.5$6�PXWDWLRQV�D� NH\� IDFWRU� LQ� GHFLGLQJ�

DJDLQVW� WKH� XVH� RI� WKHVH� WDUJHWHG� WUHDWPHQWV� LQ�

NSCLC�patients.

15$6�JHQH�PXWDWLRQ

15$6�� D� PHPEHU� RI� WKH� 5$6� IDPLO\� DQG� D�

*73DVH� UHODWHG� WR� .5$6�� UHJXODWHV� FHOO� JURZWK��

proliferation,� and�di򯿿erentiation.�NRAS�mutations�
account�for�approximately�2�-�3%�of�NSCLC�cases4�
and� are� associated� with� potential� bene¿ts� from�
targeted� therapies� and� clinical� trials� for� NSCLC�
WUHDWPHQW�� 15$6� PXWDWLRQV� DUH� IUHTXHQWO\� IRXQG�

in�patients�with�a�history�of�smoking.�Trametinib�(a�
MEK1/2� inhibitor)�has�been�used� to� treat�NSCLC�
SDWLHQWV�ZLWK�15$6�PXWDWLRQV�

175.�JHQH�IXVLRQ

175.��ZKLFK�LQFOXGHV�WKUHH�PHPEHUV�175.���

NTRK2,�and�NTRK3�has�been�identi¿ed�in�about�1%�
of�NSCLC�cases4�and� is�associated�with�potential�
bene¿ts�from�targeted�therapies,�with�clinical�trials�
supporting� NSCLC� treatment.� ETV6-NTRK3�
DQG� 730��175.�� DUH� WKH� PRVW� FRPPRQ� 175.�

gene� fusion�variants�identi¿ed�in�NSCLC.�NTRK-

targeted�drugs�(Larotrectinib�and�Entrectinib)�have�
been� used�e򯿿ectively� to� treat�patients�with�NTRK�
gene�fusion�in�NSCLC.

3,�.&$�*(1(�087$7,21

PI3KCA,� the� catalytic� subunit� of� the� PI3K�
,$� FODVV�� SOD\V� D� FULWLFDO� UROH� LQ� UHJXODWLQJ� FHOO�

growth,� survival,� and�motility.� PI3KCA�mutations�
are� identi¿ed� in�approximately�5� -�6%�of�NSCLC�
patients4�and�are�associated�with�potential�bene¿ts�
from�targeted�therapies�and�clinical�trials�for�NSCLC�
treatment.� EGFR-targeted� drugs� (erlotinib� and�
ge¿tinib)�have�been�approved�for� treating�NSCLC�
patients�with�PI3KCA�mutations.

''5��JHQH�PXWDWLRQ

''5��� D� W\URVLQH�NLQDVH� UHFHSWRU� WKDW� ELQGV� WR�

FROODJHQ�W\SHV�,�DQG�,,,��SURPRWHV�FHOO�SUROLIHUDWLRQ��

PLJUDWLRQ�� DQG� PHWDVWDVLV� WKURXJK� HSLWKHOLDO�

mesenchymal�transition�(EMT)�mechanisms.�DDR2�
mutations� are� identi¿ed� in� approximately� 4%� of�
NSCLC� cases�� DQG� DUH� DVVRFLDWHG� ZLWK� SRWHQWLDO�
bene¿ts�from�targeted�therapies�and�clinical�trials�for�
NSCLC�treatment.�SRC-targeted�therapy�Dasatinib�
has�been�used�e򯿿ectively�in�treating�NSCLC�patients�
ZLWK�''5��PXWDWLRQV�

0(7�JHQH�PXWDWLRQ

0(7��D�WUDQVPHPEUDQH�W\URVLQH�NLQDVH�UHFHSWRU��

SOD\V� D� FULWLFDO� UROH� LQ� HPEU\RJHQHVLV�� WXPRU�

GHYHORSPHQW��DQG�PHWDVWDVLV��0(7�H[RQ����VNLSSLQJ�

mutations� have� been� identi¿ed� in� approximately�
1� -� 3%� of� NSCLC� cases�� DQG� DUH� DVVRFLDWHG�ZLWK�
potential� bene¿ts� from� targeted� therapies� and�
clinical� trials� for�NSCLC�treatment.�MET-targeted�
therapies� (crizotinib,� capmatinib,� and� glesatinib)�
KDYH�EHHQ�XVHG�WR�WUHDW�SDWLHQWV�ZLWK�0(7�H[RQ����

skipping�mutations�in�NSCLC.

(5%%��JHQH�PXWDWLRQ

(5%%��� D� PHPEHU� RI� WKH� (5%%� IDPLO\��

DFWLYDWHV� GRZQVWUHDP� VLJQDOLQJ� SDWKZD\V� WR�

SURPRWH� RQFRJHQHVLV� LQ� VHYHUDO� FDQFHUV�� (5%%��

FRS\�QXPEHU�JDLQ�DQG�(5%%��PXWDWLRQV�KDYH�EHHQ�

identi¿ed�in�1�-�3%�and�2�-�4%�of�NSCLC�patients,�
UHVSHFWLYHO\���(5%%��H[RQ���� LQVHUWLRQ�PXWDWLRQV�
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are�associated�with�potential�bene¿ts�from�targeted�
therapies,� with� clinical� trials� supporting� NSCLC�
treatment.� ERBB2-targeted� drugs� (afatinib� and�
neratinib)�have�been�used�to�treat�NSCLC�patients�
ZLWK�(5%%��H[RQ����LQVHUWLRQ�PXWDWLRQV�

&21&/86,216
3HUVRQDOL]HG� PHGLFLQH� LQ� WKH� GLDJQRVLV� DQG�

treatment� of� NSCLC� patients� with� EGFR� gene�
PXWDWLRQV�� $/.� JHQH� IXVLRQV� DQG� PXWDWLRQV��

526�� JHQH� IXVLRQV�� 5(7� JHQH� IXVLRQV�� %5$)�

JHQH� PXWDWLRQV�� .5$6� JHQH� PXWDWLRQV�� 15$6�

gene� mutations,� NTRK� gene� fusions,� PIK3CA�
JHQH� PXWDWLRQV�� ''5�� JHQH� PXWDWLRQV�� 0(7�

JHQH� PXWDWLRQV�� DQG� (5%%�� JHQH� PXWDWLRQV� KDV�

EHHQ� WHVWHG� LQ� FOLQLFDO� WULDOV� DQG� LV� LQGLFDWHG� IRU�

NSCLC�treatment.�However,�the�rapid�and�accurate�
GLDJQRVLV� RI� PROHFXODU� WDUJHW� FKDUDFWHULVWLFV� LQ�

NSCLC�patients�is�crucial�and�necessary�to�support�
physicians�in�selecting�e򯿿ective�treatment�regimens.�
Therefore,� Next-Generation� Sequencing� (NGS)� is�
an� optimal� and� important� method� for� e򯿿ectively�
LPSOHPHQWLQJ� SHUVRQDOL]HG� PHGLFLQH� WKHUDSLHV� LQ�

the�treatment�of�each�NSCLC�patient�based�on�their�
PROHFXODU� FKDUDFWHULVWLFV�� 1RWDEO\�� 1*6� LV� DOVR�

WKH� RSWLPDO�PHWKRG� IRU� LGHQWLI\LQJ�QHZ�PROHFXODU�

ELRPDUNHUV� IRU�HDUO\�GLDJQRVLV�RI� OXQJ�FDQFHU�DQG�

IRU�DSSO\LQJ�SHUVRQDOL]HG�PHGLFLQH�LQ�WKH�WUHDWPHQW�

of�NSCLC�patients.
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