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TITULO!

Marcadores% genéticos% implicados% en% la% respuesta% y% toxicidad% de% los% fármacos% utilizados% en%

pacientes%con%cáncer%de%pulmón%no%microcítico.!

INTRODUCCIÓN!

Actualmente%el%cáncer%de%pulmón%es%un%serio%problema%sanitario%ya%que%es%la%principal%causa%de%

muerte%relacionada%con%cáncer%en%el%mundo.%Es%el%tumor%más%frecuentemente%diagnosticado,%

después%del%cáncer%de%próstata%y%el%de%mama.%La%incidencia%es%aproximadamente%del%14%%en%

ambos% géneros.,% estimándose% 117.920% y% 106.470% nuevos% casos% en% hombres% y% mujeres,%

respectivamente.%Es%un%tumor%cuya%letalidad%es%muy%elevada,%siendo%responsable%del%27%%de%

todas%las%muertes%por%cáncer.%Según%las%últimas%estadísticas%de%cáncer,%se%espera%que%más%de%

224.390%nuevos%casos%y%158.080%muertes%se%produzcan%en%los%Estados%Unidos%en%2016.%

Existen% dos% tipos% principales% de% cáncer% de% pulmón:% El% carcinoma% de% células% pequeñas% o%

microcícito,% (≈20%;% SCLC,% por% sus% siglas% en% inglés% Small% Cell% Lung% Cancer)% y% carcinoma% no%

microcítico% (≈80%;% NSCLC,% por% sus% siglas% en% inglés% NonsSmall% Cell% Lung% Cancer).% El% NSCLC%

presenta%diferentes%subtipos:%carcinoma%escamoso/epidermoide,%adenocarcinoma%y%carcinoma%

de%células%grandes.%

El%tratamiento%estándar%para%el%NSCLC%en%estadio%temprano%es%la%cirugía.%Antes%de%someterse%a%

cirugía,% los%pacientes%suelen%ser%tratados%con%quimioterapia%basada%en%platino%para%reducir%el%

tamaño% o% la% extensión% del% cáncer,% lo% que% facilita% el% procedimiento% y% el% éxito% de% la% cirugía%

(quimioterapia% neoadyuvante).% Después% de% la% cirugía,% los% pacientes% con% alto% riesgo% de%

recurrencia%son%tratados%con%quimioterapia%basada%en%platino%para%maximizar%la%efectividad%de%

la% cirugía% (quimioterapia% adyuvante).% La% quimioterapia% basada% en% platino% sigue% siendo% el%

tratamiento%de%elección%para%el%NSCLC%en%estadio%avanzado.%Este%tratamiento%se%administra%en%

pacientes% sin% mutaciones% en% EGFR% (receptor% del% factor% de% crecimiento% epidérmico)% o%

translocaciones%en%ALK%(cinasa%del%linfoma%anaplásico)%y%en%segunda%línea%en%pacientes%con%EGFR%

mutado%o%ALK% translocado.% Los% agentes% antismicrotúbulos% (taxanos% y% alcaloides% de% la% vinca),%

agentes% antifolato% (pemetrexed),% o% antagonistas% de% pirimidinas% (gemcitabina)% se% dan%

generalmente%en%combinación%con%cisplatino%o%carboplatino.%Aunque%la%quimioterapia%basada%

en%platino%mejora%la%supervivencia%en%comparación%con%el%mejor%tratamiento%de%soporte,%la%tasa%

de%respuesta%global%es%de%aproximadamente%13%a%47,2%.%En%estadio%precoz,%la%supervivencia%libre%

de% progresión% y% supervivencia% global% son% alrededor% de% 46s75% meses% y% 21s48% meses,%



Tesis!Doctoral!Cristina!Pérez!Ramírez!
Resumen!

% XXII%

respectivamente.%Además,%más%del%75%%de% los%pacientes%están%vivos% cinco%años%después%del%

diagnóstico.%Sin%embargo,%este%porcentaje%se%reduce%bruscamente%en%estadio%avanzado,%siendo%%

la%tasa%de%supervivencia%a%cinco%años%del%16%.%La%mediana%de%la%supervivencia%libre%de%progresión%

y% la% supervivencia% global% también% son% pobres,% con% 4.3s7.9% meses% y% 10.4s24.3% meses%

respectivamente.%Además,%es%un%tratamiento%muy%agresivo%con%efectos%secundarios%graves%de%

acuerdo%con%los%criterios%comunes%de%terminología%para%los%eventos%adversos%(CTCAE)%Versión%

4,%tales%como%astenia%(44,0%),% la%toxicidad%gastrointestinal%(33,3%),% la%toxicidad%hematológica%

(67,1%),%neurotoxicidad%(69,9%)%y%la%nefrotoxicidad%(20s30%).%

Factores% genéticos% como%polimorfismos% de% un% solo% nucleótido% (SNPs)% han% demostrado% estar%

asociados%con%diferencias%interindividuales%en%la%respuesta%y%la%supervivencia%en%pacientes%con%

NSCLC.%Del%mismo%modo,%el%perfil%de%toxicidad%varía%de%persona%a%persona%y%varios%estudios%han%

descrito% que% estas% diferencias% entre% individuos% pueden% deberse% a% factores% genéticos.% Los%

antineoplásicos%de%platino,%especialmente%cisplatino%y%carboplatino,%son%complejos%de%metales%

pesados%que%ejercen%sus%efectos%antiproliferativos%mediante% la% inducción%de%daño%en%el%ADN.%

Polimorfismos% en% genes% implicados% en% la% reparación% del% ADN% y% otros,% tales% como% las% vías%

PI3K/PTEN/AKT%y%TGFsβ%han%demostrado%estar%asociados%con%la%respuesta,%la%supervivencia%y%la%

toxicidad%en%pacientes%con%NSCLC%tratados%con%quimioterapia%basada%en%platino.%Otros%procesos%

celulares,%como%la%metilación%del%ADN%y%la%proliferación%han%mostrado%tener%influencia%sobre%con%

el% resultado% clínico% de% los% regímenes% de% quimioterapia% basada% en% platinos% a% través% % del%

metabolismo%del%folato%y%la%señalización%de%citoquinas.%

HIPÓTESIS!!

"Ciertos%marcadores%genéticos%pueden%predecir% la% respuesta%y% toxicidad%del% tratamiento%con%

quimioterapia% basada% en% platino% en% pacientes% diagnosticados% con% cáncer% de% pulmón% no%

microcítico".%

OBJETIVOS!

Objetivo!principal!

Evaluar%la%influencia%de%los%marcadores%genéticos%como%marcadores%pronósticos%y%predictivos%

en%pacientes%diagnosticados%con%NSCLC%y%tratados%con%quimioterapia%basada%en%platino.%

!

!
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Objetivos!específicos!

•! Determinar%la%presencia%de%polimorfismos%en%genes%implicados%en%la%respuesta%y%la%toxicidad%

en%pacientes%con%NSCLC%tratados%con%quimioterapia%basada%en%platino.%

•! Evaluar% la% respuesta% al% tratamiento% con% quimioterapia% basada% en% platino% en% pacientes%

diagnosticados%con%NSCLC.%

•! Evaluar% la% supervivencia% global% y% la% supervivencia% libre% de% progresión% en% pacientes%

diagnosticados%con%NSCLC%tratados%con%quimioterapia%basada%en%platino.%

•! Evaluar% el% perfil% de% toxicidad% en% los% pacientes% diagnosticados% de% NSCLC% tratados% con%

quimioterapia%basada%en%platino.%

•! Evaluar%la%influencia%de%marcadores%genéticos%en%la%eficacia%del%tratamiento.%

•! Evaluar%la%influencia%de%los%marcadores%genéticos%de%la%toxicidad%del%tratamiento.%

MATERIAL!Y!MÉTODOS!

Se% realizó% un% estudio% ambispectivo% de% cohortes,% incluyendo% 141% pacientes% con% NSCLC.% Se%

analizaron% los%siguientes%polimorfismos:%ERCC1%C118T% (rs11615),%ERCC1%C8092A% (rs3212986),%

ERCC2% Lys751Gln% (rs13181),% ERCC2% Asp312Asn% (rs1799793),% ERCC2% (rs50872),% ERCC2%

(rs238416),% ERCC5% His46His% (rs1047768),% ERCC5% Asp1104His% (rs17655),% XRCC1% Arg194Trp%

(rs1799782),% XRCC1% Gln399Arg% (rs25487),% MDM2% (rs1470383),% MDM2% (rs1690924),% ABCB1%

C3435T% (rs1045642),% ABCB1% C1236T% (rs1128503),% ABCB1%Ala893Ser/Thr% (rs2032582),%MTHFR%

A1298C% (rs1801131),% MTHFR% C677T% (rs1801133),% MTR% (rs1805087),% SLC19A1% Arg27His%

(rs1051266),% IL1B% (rs12621220),% IL1B% (rs1143623),% IL1B% (rs16944),% IL1B% (rs1143627),% IL6%

(rs1800795),%IL16%(rs7170924).%Se%evaluó%el%efecto%de%estos%polimorfismos%sobre%la%respuesta,%

supervivencia%y%toxicidad%de%la%quimioterapia%basada%en%platinos.%

Los% polimorfismos% se% analizaron% mediante% PCR% en% tiempo% real% con% sondas% TaqMan,%

secuenciación% y% reacción% en% cadena% de% la% polimerasa% con% análisis% del% polimorfismo% de% los%

fragmentos%de%restricción%%(PCRsRFLP).%

RESULTADOS!

Los%pacientes%con%el%genotipo%GG%para%ERCC1%C8092A%(p=0.0268,%OR=2.50;%IC95%%=1.12s5.69)%y%el%

genotipo%GG%para%XRCC1%Gln399ArgsGG%(p=0.0161;%OR=2.99;% IC95%=1.26s7.62)%mostraron%una%
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significativa%mayor%tasa%de%respuesta%global%a%la%quimioterapia%basada%en%platinos%(Tabla%1).%El%

análisis%de% supervivencia%de%Cox% reveló%que% los%pacientes%que%portaban%el% genotipo%GG%para%

MDM2%rs1690924%(p=0.0345;%HR=1.99;% IC95%=1.05s3.80)%presentaron%mayor%riesgo%de%muerte%

(Tabla% 2).% Por% otra% parte,% los% portadores% del% alelo% A% para% IL1B% rs16944% (p=0.0141;% HR=1.68;%

CI95%=1.11s2.54),% el% alelo% A% para%MTR% rs1805087% (p=0.0016;% HR=12.19;% CI95%=2.57s57.71),% el%

genotipo% AA% para% SLC19A1% Arg27His% (p=0.0116;% HR=1.75;% CI95%=1.13s2.70)%mostraron%mayor%

riesgo%de%progresión%(Tabla%3).%No%se%encontró% influencia%de% los%polimorfismos%ERCC1%C118T,%

ERCC2% Lys751Gln,% ERCC2% Asp312Asn,% ERCC2% rs50872,% ERCC2% rs238416,% ERCC5% Asp1104His,%

ERCC5%His46His,%XRCC1%Arg194Trp,%MDM2%rs1470383,%ABCB1%C3435T,%ABCB1%C1236T,%ABCB1%

Ale893Ser/Ther,% MTHFR% A1298C,% MTHFR% C677T,% IL1B% rs12621220,% IL1B% rs1143623,% IL1B%

rs1143627,% IL6% rs1800795,% IL16% rs7170924% sobre% los% resultados% clínicos% de% la% quimioterapia%

basada%en%platinos%

Tabla!1.%Influencia%de%las%características%clínicas%y%polimorfismos%genéticos%sobre%la%respuesta.%%

% Respuesta!
OR!(CI95%)! p]value!

Cirugía%(Sí)% 25.38%(4.94s467.06)% 0.0021%
ERCC1%C8092AsGG% 2.50%(1.12s5.69)% 0.0268%
XRCC1%Gln399ArgsGG% 2.99%(1.26s7.62)% 0.0161%

OR:%odds%ratio;%CI95%:%95%%intervalo%de%confianza.%

Tabla! 2.% Influencia% de% las% características% clínicas% y% polimorfismos% genéticos% sobre% la%
supervivencia%global.%

% Supervivencia!Global!
HR!(CI95%)! p]value!

Género%(Varón)% 3.21%(1.72s6.00)% 0.0003%
Histología%(Adenocarcinoma)% 2.21%(1.17s4.15)% 0.0142%
Agentes%de%quimioterapia% % %
(Gemcitabina%and%Pemetrexed)% 2.35%(1.36s4.08)% 0.0023%
Cirugía%(No)% 5.93%(2.79s12.59)% <0.001%
MDM2%rs1690924sGG% 1.99%(1.05s3.80)% 0.0345%

HR:%hazard%ratio;%CI95%:%95%%intervalo%de%confianza.%

!

!

!

!

!
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Table! 3.% Influencia% de% las% características% clínicas% y% polimorfismos% genéticos% sobre% la%
supervivencia%libre%de%enfermedad.%

% Supervivencia!libre!de!enfermedad!
HR!(CI95%)! p]value!

Cirugía%(No)% 11.99%(5.83s24.66)% <0.001%
Radioterapia%(No)% 3.06%(1.88s4.97)% <0.001%
IL1B%rs16944s%A%alelo% 1.68%(1.11s2.54)% 0.0141%
MTR%rs1805087sA%alelo% 12.19%(2.57s57.71) 0.0016%
SLC19A1%Arg27HissAA% 1.75%(1.13s2.70)% 0.0116%

HR:%hazard%ratio;%CI95%:%95%%intervalo%de%confianza.%

Los%pacientes%con%el%alelo%T%para%ERCC1%C118T%(p=0.00345;%RR=26.05;%95%%CI=4.33s515.77)%y%el%

genotipo%CC%para%ERCC2%rs50872%(p=0.00291;%RR=4.06;%95%%CI=1.66s10.65)%tenían%un%riesgo%más%

alto%de%presentar%toxicidad%general%a%la%quimioterapia%basada%en%platino%(Tabla%4).%%El%alelo%G%de%

ERCC2%Asp312Asn,%el%genotipo%TT%de%ABCB1%C1236T%y%los%genotipos%CT/TT%de%IL1B%rs12621220%

confieren% un%mayor% riesgo% de% presentar%múltiples% eventos% adversos% (Tabla% 5).% El% análisis% de%

subtipos% de% toxicidad% también% reveló% que% el% genotipo% CC% para% ERCC2% rs5087% (p=0.01562;%

OR=3.23;%95%%CI=1.29s8.82)%y%el%alelo%T%para%IL16%rs7170924%(p=0.01007;%OR=3.19;%95%%CI=1.35s

7.97)%se%asociaron%con%toxicidad%hematológica%grado%3s4%(Tabla%6).%No%se%encontró%asociación%de%

los% polimorfismos% ERCC1% C8092A,% ERCC2% Lys751Gln,% ERCC2% Asp312Asn,% ERCC5% Asp1104His,%

XRCC1%Arg194Trp,%MDM2%rs1690924,%ABCB1%C3435T,%ABCB1%Ala893Ser/Thr,%MTHFR%A1298C,%

MTHFR% C677T,% IL1B% rs1143623,% IL1B% rs16944,% y% rs1143627% IL1B% con% la% toxicidad% de% la%

quimioterapia%basada%en%platinos.%

Table!4% Influencia%de% las% características% clínicas% y%polimorfismos%genéticos% sobre% la% toxicidad%
general.%

% General!Toxicity!
OR!(CI95%)! p]value!

Agentes%de%quimioterapia% % %
Gemcitabine%(Referencia)% % %

Paclitaxel% 0.13%(0.02s0.52)% 0.00587%
Pemetrexed% 0.10%(0.02s0.38)% 0.00147%
Vinorelbina% 0.27%(0.07s0.91)% 0.04098%

Historia%personal%de%cáncer%(No)% 11.57%(2.09s217.62)% 0.02245%
ERCC1%C118TsCT/TT% 26.05%(4.33s515.77)% 0.00345%
ERCC2%rs50872sCC% 4.06%(1.66s10.65)% 0.00291%

OR:%odds%ratio;%%CI95%:%95%%intervalo%de%confianza.%

%

%
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Table!5.%Influencia%de%los%polimorfismos%genéticos%sobre%el%numero%de%reacciones%adversas.%%

% Número!de!reacciones!adversas!
OR!(CI95%)! p]value!

% >1!reacción!adversa!
ERCC2%Asp312Asn% % %

AA% 0.23%(0.07s0.71)% 0.01140%
(Referencia)%AG%% % %

GG% 0.31%(0.13s0.73)% 0.00891%
IL1B%rs12621220sCT/TT% 3.37%(1.55s7.69)% 0.00280%
% >2!reacciones!adversas!
ERCC2%Asp312AsnsAG/GG% 5.92%(1.52s40.18)% 0.026040%
ABCB1%C1236TsTT% 4.35%(1.67s11.76)% 0.002842%

OR:%odds%ratio;%CI95%:%95%%intervalo%de%confianza.%

Table!6.% Influencia%de% las%características%clínicas%y%polimorfismos%genéticos%sobre% la% toxicidad%
hematológica.%

% Toxicidad!Hematológica!
OR!(CI95%)! p]value!

Agentes%de%quimioterapia% % %
Gemcitabine%(Referencia)% % %

Paclitaxel% 0.15%(0.03,%0.54)% 0.00559%
Pemetrexed% 0.11%(0.02,%0.42)% 0.00218%
Vinorelbine% 0.36%(0.11,%1.10)% 0.07525%

ERCC2%rs50872sCC% 3.23%(1.29,%8.82)% 0.01562%
IL16%rs7170924s%GT/TT% 3.19%(1.36,%7.97)% 0.01007%

OR:%odds%ratio;%CI95%:%95%%intervalo%de%confianza.%

CONCLUSIONES!

I.! Los%genotipos%GG%para%ERCC1%C8092A%y%XRCC1%Gln399Arg%se%asociaron%con%una%mejor%

tasa%de%respuesta%global%en%pacientes%con%NSCLC.%

II.! Pacientes% con%NSCLC% que% portan% el% genotipo%GG%para%MDM2% rs1690924% estaban% en%

mayor%riesgo%de%muerte.%

III.! Los%alelos%A%para%IL1B%rs1694%y%MTR%rs1805087%y%el%genotipo%AA%rs1051266%SLC19A1%se%

asociaron%con%mayor%riesgo%de%progresión%en%el%NSCLC.%

IV.! No%se%encontró%asociación%en%nuestros%pacientes%entre%ERCC1%C118T,%ERCC2%Lys751Gln,%

ERCC2% Asp312Asn,% ERCC2% rs50872,% ERCC2% rs238416,% ERCC5% Asp1104His,% ERCC5%

His46His,%XRCC1%Arg194Trp,%MDM2%rs1470383,%ABCB1%C3435T,%ABCB1%C1236T,%ABCB1%

Ale893Ser/Ther,%MTHFR%A1298C,%MTHFR%C677T,%IL1B%rs12621220,%IL1B%rs1143623,%IL1B%
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rs1143627,%IL6%rs1800795,%IL16%rs7170924%y%los%resultados%clínicos%de%la%quimioterapia%

basada%en%platino.%

V.! Los%pacientes%con%el%alelo%T%para%ERCC1%C118T%y%el%genotipo%CC%ERCC2%rs50872%tenían%

mayor%riesgo%de%toxicidad%general%para%la%quimioterapia%basada%en%platinos.%

VI.! El%alelo%G%para%ERCC2%Asp312Asn,%el%genotipo%GG%para%ABCB1%C1236T%y%los%genotipos%

CT/TT%para%IL1B%rs12621220%confirieron%un%mayor%riesgo%de%presentar%múltiples%eventos%

adversos%en%el%CPNM.%

VII.! El%genotipo%CC%para%ERCC2%rs50872%y%el%alelo%T%para%IL16srs7170924%se%asociaron%con%

toxicidad%hematológica%grado%3s4%en%el%NSCLC.%

VIII.! No% se% encontró% asociación% en% nuestros% pacientes% entre% ERCC1% C8092A,% ERCC2%

Lys751Gln,% ERCC5%Asp1104His,% XRCC1%Arg194Trp,% rs1690924%MDM2,%ABCB1%C3435T,%

ABCB1%Ala893Ser%/%Thr,%A1298C%MTHFR,%MTHFR%C677T,%rs1143623%IL1B,%rs16944%IL1B,%

y%rs1143627%IL1B%y%la%toxicidad%de%la%quimioterapia%basada%en%platinos.%

.%%
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1.! INTRODUCTION!

1.1! Lung!cancer!epidemiology!

Lung%cancer%is%the%most%common%diagnosed%type%of%cancer,%being%the%second%tumor%in%incidence%

(after%prostate%in%men%and%breast%cancer%in%woman).%Estimated%cases%in%2016%are%117.920%in%men%

and%106.470% in%women,%with%an%approximate% incidence%of%14%% [1].%This% tumor% is% the%highest%

mortal%cancer%among%both%genders,%being%responsible%for%27%%of%all%cancer%deaths%[1].%According%

to%the%latest%cancer%statistics,%over%224.390%new%cases%and%158.080%deaths%are%expected%to%occur%

in%the%United%States%in%2016.%%

1.2! Risk!factors!

Advanced%age%is%the%main%risk%factor%for%the%majority%of%cancers.%Other%risk%factors%for%lung%cancer%

include:%

•! Smoking:% smokers% have% 10% times% greater% risk% of% developing% lung% cancer% than% nons

smokers,% and% this% probability% increases% with% the% quantity% of% cigarettes,% duration% of%

smoking%and%starting%age%[2].%Although%quit%smoking,%former%smokers%continue%to%have%

an%elevated%risk%for%lung%cancer%for%years%[2].%A%cause%of%lung%cancer%in%nonssmokers%is%

passive% smoking.% Several% studies% have% reported% a% significantly% increased% risk% among%

those%exposed%to%passive%smoke%[3].%

•! Occupational%exposure%to%asbestos,%arsenic,%chromium,%beryllium,%nickel%[4].%

•! Living%in%an%area%with%air%pollution%[5s7].%

•! Exposure%to%radon%gas:%radon%is%a%radioactive%gas%produced%by%the%natural%breakdown%of%

uranium%in%soil,%rock%and%water.%This%gas%is%in%atmospheric%air%at%low%concentration%and%

may%accumulate%in%any%building,%including%homes%[8].%However,%exposure%to%domestic%

radon% depends% how% houses% are% constructed% and% ventilated.% Moreover,% as% an%

occupational% risk% factor,% is% especially% important% for%miners% because% they% are% usually%

exposed%to%high%concentrations%of%this%gas.%

•! Alcohol:%alcohol%consumption%of%at%least%30%g/day%increases%the%risk%lung%cancer%[9].%

•! Diet:% fruits% and% vegetables% provide% a% great% quantity% of% vitamins% and% others%

micronutrients%such%as%carotenoids.%Several%studies%have%reported%the%benefit%of%these%



Doctoral!Thesis!Cristina!Pérez!Ramírez!
Introduction!

%48%

substances%because%they%decrease%the%risk%of%cancer,%but%excessive%consumption%may%

be%harmful%[10,11].%

•! Family%history%of%cancer:%People%with%a%parent,%sibling%or%child%with%lung%cancer%have%an%

increased%risk%of%the%disease%[12].%

•! Other%diseases:%patients%with%idiopathic%pulmonary%fibrosis%have%a%risk%of%lung%cancer%14%

times%greater.%Similarly,%in%patients%with%chronic%obstructive%pulmonary%disease,%the%risk%

of%lung%cancer%increase%4%times%[13,14].%

1.3! Sign!and!symptoms!

Lung%cancer%may%present%with%symptoms%or%be%found%incidentally%on%chest%imaging.%Symptoms%

and%signs%may%result%from%the%location%of%the%primary%local%invasion%or%compression%of%adjacent%

thoracic% structures,% distant% metastases,% or% paraneoplastic% phenomena% [15].% Nonsspecific%

symptoms%may%include%loss%of%appetite,%weight%loss%and%fatigue,%whereas%the%specific%symptoms%

are%the%following:%

•! Respiratory%symptoms:%coughing,%coughing%up%blood,%wheezing,%or%shortness%of%breath.%

•! Systemic%symptoms:%weight%loss,%weakness,%fever,%or%clubbing%of%the%fingernails.%

•! Symptoms%due% to% the%cancer%mass%pressing%on%adjacent% structures:% chest%pain,%bone%

pain,%superior%vena%cava%obstruction,%or%difficulty%swallowing.%

At%the%time%of%diagnostic,%the%majority%of%the%patients%have%metastatic%disease%and%the%symptoms%

include% neurological% defect% or% personality% change% from% brain%metastases% or% pain% from% bone%

metastases% [15].% The%most% common% sites% of%metastases% for% lung% cancer% are% the% other% lung,%

adrenal%glands,%bones,%brain,%liver,%pericardium%and%kidneys%[15].%%

1.4! Diagnosis!

The%procedures%used%to%determine%the%presence%of%cancer%include%the%following%%[15]: 

•! Clinical!examination:%although%the%diagnosis%of% lung%cancer%may%not%be%based%on%the%

findings%of%respiratory%clinical%examination,%this%examination%should%always%be%part%of%

the%diagnostic%studies%of%a%patient% if% respiratory%symptoms%are%reported%or%abnormal%

findings% are% detected% in% radiological% tests.% Respiratory% clinical% examination% includes%

inspection,% palpation,% percussion% and% chest% auscultation.% Lung% auscultation% should%
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carefully%be%interpreted,%put%in%context%with%medical%history%and%other%clinical%findings%

of%the%patient.%Clinical%examination%should%include%physical%palpation%of%the%superficial%

neck% lymph% nodes% groups,% as% well% as% those% located% above% the% collarbone%

(supraclavicular).%

•! Imaging!test:%Radiological%tests%are%crucial%to%confirm%a%diagnosis%of%lung%cancer%and%to%

define%its%extension.%They%include:%

-! Chest%Xsray:%usually%taken%as%a%first%test%for%diagnostic%studies%of%a%patient.%

-! Computed% tomography% (CT)%of% the%chest%and%upper%abdomen:%a% radiological% test%

that%is%necessary%for%the%correct%staging%of%NSCLC.%This%technique%allows%an%accurate%

assessment%of%the%extent%of%the%tumor.%

-! Brain%computed%tomography:%It%is%necessary%to%exclude%the%presence%of%metastases%

in%the%brain.%

-! Positron% emission% tomography% (PET):% A% test% nuclear% medicine% imaging% which% it%

allows% examine% the% morphology% and% metabolic% activity% of% the% tumor.% It% is%

recommended%

-! Bone%scan:%is%an%imaging%test%of%nuclear%medicine%that%is%performed%to%check%if%lung%

cancer%has%metastasized%to%the%bones.%%

•! Histopathological!examination:%This%involves%laboratory%analysis%of%the%cells%obtained%

from% a% tumor% tissue% sample% (biopsy).% The%most% common% techniques% used% to% obtain%

tumor%biopsies%are%the%following:%

-! Bronchoscopy:% A% technique% used% to% visualize% the% inside% of% the% airway% with% an%

instrument%inserted%through%the%mouth%or%nose.%It%allows%examining%the%patient's%

airway%to%check%for%anomalies.%

-! Pulmonary%needle%biopsy%guided%by%computed%tomography:%this%technique%is%used%

when%considered%bronchoscopy%is%not%useful%to%obtain%a%biopsy.%A%needle%is%inserted%

into%the%chest%using%computed%tomography%guidance.%

-! Endobronchial%ultrasoundsguided%transbronchial%needle%aspiration%(EBUSsTBNA):%it%

is%a%technique%that%allows%confirmation%of%the%invasion%of%the%lymph%regional%nodes.%

An%ultrasound%tube%is%used%to%identify%any%suspicious%node%that%may%be%close%to%the%
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airways.% The% tube% also% contains% a% very% fine% needle.% This% needle% is% used% to% take%

samples%of%body%tissue%by%pushing%through%the%bronchus%to%the%tissue%on%the%other%

side.%

-! Endoscopic%ultrasoundsguided%fine%needle%aspiration%(EBUSsFNA):%it%is%similar%to%the%

EBUS;%this%technique%is%useful%to%know%the%invasion%of%lymph%regional%nodes.%Unlike%

EBUS,%the%instrument%is%inserted%by%the%esophagus.%

-! Mediastinoscopy:% it% is% an% invasive% procedure% that% allows% visualization% of% the%

mediastinum%with%a%laparoscope%inserted%through%an%incision%of%approximately%1%cm%

above%the%union%of%the%sternum%to%the%clavicle.%

-! Biopsy%from%metastatic%lesions:%if%the%disease%has%spread%to%other%parts%of%the%body,%

a%biopsy%from%metastatic%lesion%may%be%obtained.%

•! Cytological!examination:%unlike%histopathological%examination,%which%is%performed%in%a%

tumor% tissue% sample,% cytological% examination% is% the% laboratory% examination% of% the%

cancer%cells%spontaneously%separate%from%the%tumor.%The%main%methods%for%cytological%

exploration%are%below:%

-! Bronchoscopy:%during%bronchoscopy% is%usually%performed%bronchial%washings%and%

collection%of%secretions%for%checking%the%presence%of%cancer%cells.%

-! Thoracentesis/pleural% drainage:% These% techniques% allow% the% aspiration% of% liquids%

from%the%pleural%cavity%in%case%of%pleural%effusion.%

-! Pericardiocentesis/pericardial% drainage:% These% techniques% allow% aspiration% fluid%

from%the%pericardial%cavity%in%case%of%pericardial%effusion.%

1.5! Classification!of!lung!cancer!

The%most%important%types%of%lung%cancer%are%small%cell%lung%cancer%(SCLC)%and%nonssmall%cell%lung%

cancer%(NSCLC).%NSCLC%accounts%for%approximately%80s85%%of%all%lung%cancer%cases%and%is%divided%

into%different%subtypes:%squamous%cell%carcinoma,%adenocarcinoma%and%large%cell%carcinoma.%In%

accordance%with%the%American%Joint%Committee%on%Cancer%(AJCC),%the%majority%of%the%patients%

are%catalogued%as%advanced%stage%(IIIBsIV)%at%the%time%of%diagnosis%[16s18].%
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1.6! Non]small!cell!lung!cancer!staging!

The%international%classification%or%international%staging%system%used%in%NSCLC%is%developed%and%

maintained%by%the%AJCC,%being%the%latest%version%the%7th%edition,%that%was%published%in%2009.%

The%descriptors%of%the%internationally%used%TNM%(TumorsNodesMetastasis)%classification%include%

the% size%of% and% the%degree%of% loco% regional% invasion%by% the%primary% tumor% (T),% the%extent%of%

regional%lymph%node%involvement%(N),%and%the%presence%or%absence%of%intrathoracic%or%distant%

metastases%(M)%[18].%The%goal%of%such%a%classification%system%is%to%assist%clinicians% in%planning%

treatment,% determining% prognosis,% evaluating% treatment% results,% and% facilitating% information%

exchange%between%multiple%centers. The%general%outline%for%the%TNM%classification%is%below%and%

Table%1%shows%the%TNM%staging%groups.%

Primary!tumor!(T):%

TX:%Primary%tumor%cannot%be%assessed,%or%the%tumor%is%proven%by%the%presence%of%malignant%cells%

in%sputum%or%bronchial%washing%but%is%not%visualized%by%imaging%or%bronchoscopy.%

T0:%No%evidence%of%primary%tumor.%

Tis:%Carcinoma%in%situ%

T1:%Tumor%≤%3%cm%in%greatest%dimension,%surrounded%by%lung%or%visceral%pleura,%no%bronchoscopic%

evidence% of% invasion% more% proximal% than% the% lobar% bronchus% (not% in% the% main% bronchus);%

superficial%spreading%of%tumor%in%the%central%airways%(confined%to%the%bronchial%wall)%

T1a:%Tumor%≤%2%cm%in%the%greatest%dimension.%

T1b:%Tumor%>%2%cm%but%≤%3%cm%in%the%greatest%dimension.%

T2:%Tumor%>%3%cm%but%≤%7%cm%or%tumor%with%any%of%the%following:%

•! Invades%visceral%pleura.%

•! Involves%the%main%bronchus%≥%2%cm%distal%to%the%carina.%

•! Associated%with%atelectasis/obstructive%pneumonitis%extending%to%hilar%region%but%not%

involving%the%entire%lung.%

T2a:%Tumor%>%3%cm%but%≤%5%cm%in%the%greatest%dimension.%
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T2b:%Tumor%>%5%cm%but%≤%7%cm%in%the%greatest%dimension.%

T3:%Tumor%more%than%7%cm%or%one%that%directly% invades%any%of%the%following:%parietal%pleural%

(PL3),% chest% wall% (including% superior% sulcus% tumors),% diaphragm,% phrenic% nerve,% mediastinal%

pleura,%parietal%pericardium;%or%tumor%in%the%main%bronchus%less%than%2%cm%distal%to%the%carina1%

but%without%involvement%of%the%carina;%or%associated%atelectasis%or%obstructive%pneumonitis%of%

the%entire%lung%or%separate%tumor%nodule(s)%in%the%same%lobe.%

T4:% Tumor% of% any% size% that% invades% any% of% the% following:%mediastinum,% heart,% great% vessels,%

trachea,%recurrent%laryngeal%nerve,%esophagus,%vertebral%body,%carina,%separate%tumor%nodule(s)%

in%a%different%ipsilateral%lobe.%

Regional!Nodes!(N)!

NX:%Regional%lymph%nodes%cannot%be%assessed.%

N0:%No%regional%node%metastasis.%

N1:% Metastasis% in% ipsilateral% peribronchial% and/or% ipsilateral% hilar% lymph% nodes% and%

intrapulmonary%nodes,%including%involvement%by%direct%extension.%

N2:%Metastasis%in%the%ipsilateral%mediastinal%and/or%subcarinal%lymph%node(s).%

N3:%Metastasis% in%the%contralateral%mediastinal,%contralateral%hilar,% ipsilateral%or%contralateral%

scalene,%or%supraclavicular%lymph%nodes.%

Distant!metastasis!(M)!

MX:%Distant%metastasis%cannot%be%assessed.%

M0:%No%distant%metastasis.%

M1:!Distant%metastasis.%

M1a:%Separate%tumor%nodule(s)%in%a%contralateral%lobe;%tumor%with%pleural%nodules%or%malignant%

pleural%(or%pericardial)%effusion.%

M1b:%Distant%metastasis.%

!
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Table!1.%TNM%stage%system%

Anatomic%stage/prognostic%groups%
Occult%carcinoma% TX% N0% M0%
Stage%0% Tis% N0% M0%
Stage%IA% T1a%

T1b%
N0%
N0%

M0%
M0%

Stage%IB% T2a% N0% M0%
Stage%IIA% T2b%

T1a%
T1b%
T2a%

N0%
N1%
N1%
N1%

M0%
M0%
M0%
M0%

Stage%IIB% T2a%
T3%

N1%
N0%

M0%
M0%

Stage%IIIA% T1a%
T1b%
T2a%
T2b%
T3%
T3%
T4%
T4%

N2%
N2%
N2%
N2%
N1%
N2%
N0%
N1%

M0%
M0%
M0%
M0%
M0%
M0%
M0%
M0%

Stage%IIIB% T1a%
T1b%
T2a%
T2b%
T3%
T4%
T4%

N3%
N3%
N3%
N3%
N3%
N2%
N3%

M0%
M0%
M0%
M0%
M0%
M0%
M0%

Stage%IV% Any%T%
Any%T%

Any%T%
Any%T%

M1a%
M1b%

1.7! Non]small!cell!lung!cancer!treatment!

Generally,% the% treatment% of% NSCLC% includes% several% options:% surgery,% chemotherapy,%

radiotherapy%and%targeted%therapy.%The%selection%of% the%therapy%will%depend%on%stage%of% the%

disease%and%certain%characteristics%of%patients,%such%as%age%or%general%condition.%The%treatment%

is%not%only%focus%on% lung%primary%tumor;% it% is%also%directed%to%metastases%that%may%appear% in%

other%part%of%the%body.%

1.7.1! Resectable!tumors!

Based%on%NCCN%version%4.2016%guideline,%the%standard%treatment%for%resectable%earlysstage%(Is

IIIA)%NSCLC%is%surgery%(Figure%1).%In%this%point,%it%is%essential%to%determine%which%resection%method%

is%recommended%in%each%case,%determining%the%individual%risks%of%each%patient.%If%the%expiratory%

volume%in%one%second%(FEV1,%Forced%Expiratory%Volume%in%One%Second)%is%higher%than%80%%and%

no% evidence%of% dyspnea,% the%patient% is% a% candidate% for% resection% including%pneumonectomy.%
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Before%using%radical%treatment%intervention,%patients%with%locally%advanced%disease%are%usually%

treated% with% platinumsbased% chemotherapy% to% reduce% the% size% or% extent% of% the% cancer,%

facilitating% the% procedure% and% success% of% the% surgery% (neoadjuvant% chemotherapy).% After%

surgery,%patients%with%high%risk%of%recurrence%are%treated%with%platinumsbased%chemotherapy%to%

maximize% surgery% effectiveness% (adjuvant% chemotherapy).% Patients% with% unresectable% earlys

stage%NSCLC%are%candidates%for%platinumsbased%chemotherapy%and/or%radiotherapy%[19].%

1.7.2! Unresectable!tumors!

Platinumsbased% chemotherapy% remains% the% treatment% of% choice% for% advancedsstage% (IIIBsIV)%

NSCLC%(Figure%1)%[19].%At%this%stage%the%treatment%is%palliative,%not%curative;%it%is%used%to%alleviate%

symptoms,%improving%the%quality%of%life%and%survival%of%patients.%Cisplatin%and%carboplatin%are%

the% main% platinum% drugs% used% in% NSCLC.% These% compounds% interfere% with% DNA,% generating%

adducts%that%induce%cells%to%die%in%a%programmed%way.%They%are%usually%given%in%combination%

with%a%third%generation%drugs,%which%are%the%following%[19]:%

•! Taxanes% (paclitaxel/docetaxel)% and% vinca% alkaloids% (vinorelbine):% the% principal%

mechanism% of% action% of% these% drugs% is% the% disruption% of% microtubule% function% [20].%

Microtubules%are%essential%to%cell%division,%so%inhibition%of%these%structures%result%in%cell%

death%[20].%

•! Pemetrexed:% this% drug% is% chemically% similar% to% folic% acid% and% is% in% the% class% of%

chemotherapy% drugs% called% antifolate% agents.% This% compound% acts% inhibiting% the%

formation% of% precursor% purine% and% pyrimidine% nucleotides% [21].% Thus,% pemetrexed%

prevents%the%formation%of%DNA%and%RNA,%which%are%required%for%the%growth%and%survival%

of%both%normal%cells%and%cancer%cells%[21].%%

•! Gemcitabine:%it%is%a%pyrimidine%analogous%whose%fundamental%mechanism%of%action%is%

the%inhibition%of%DNA%synthesis%[22].%

No%significant%differences%have%been%found%in%any%of%the%combination%[23,24].%In%clinical%practice,%

carboplatin%is%an%alternatively%to%cisplatin%when%there%is%a%contraindication.%

Selective% patients% with% advanced% NSCLC%may% benefit% from% targeted% therapy% (Figure% 1)% [19].%

Patients%with%mutations%in%EGFR%(epidermal%growth%factor%receptor)%are%treated%with%an%EGFR%

tyrosine% kinase% inhibitor,% such% as% gefitinib,% erlotinib% or% afatinib.% Similarly,% patients% harboring%
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translocations%in%ALK%(anaplastic%lymphoma%kinase)%are%treated%with%crizotinib,%an%ALK%inhibitor.%

At%second%line,%these%patients%are%treated%with%platinumsbased%chemotherapy.%

!

Figure!1.%NSCLC%treatment%algorithm%

1.8! Clinical!outcomes!and!toxicity!of!platinum]based!chemotherapy!

Although%platinumsbased%chemotherapy%improves%survival%in%comparison%with%best%supportive%

care% [25],% overall% response% rate% (ORR)% is% about% 13s47.2%% [26s42].% In% earlysstage,% median%

progressionsfree% survival% (PFS)% and%overall% survival% (OS)% are%around%46s75%months%and%21s48%

months,% respectively% [29].% In% addition,% over% 75%% of% the% patients% are% alive% five% years% after%

diagnosis%[43].%However,%this%percentage%is%reduced%abruptly%at%latesstages%and%survival%fivesyear%

survival%rate%is%around%16%.%Median%PFS%and%OS%are%also%poor,%with%4.3s7.9%months%for%PFS%and%

10.4s24.3%months%for%OS%[44].%Furthermore,%it%is%a%very%aggressive%treatment%with%severe%side%

effects%according%to%the%common%terminology%criteria%for%adverse%events%(CTCAE)%Version%4,%such%

as% asthenia% (44.0%),% gastrointestinal% toxicity% (33.3%),% hematological% toxicity% (67.1%),%

neurotoxicity%(69.9%)%and%nephrotoxicity%(20s30%)%[45s47].%%

1.9! Prognostic!factors!of!platinum]based!chemotherapy!

The% knowledge% of% prognostic% factors% may% improve% clinical% outcomes% of% NSCLC% therapy,% by%

stratifying%patients% into% subgroups% that% could%be%managed%differently.%The%crucial% factors% for%

NSCLC%prognosis%are%presence%of%pulmonary%symptoms,%large%tumor%size%(>3%cm),%nonssquamous%

cell% type% (histology),% degree%of% spread% (stage)% and%metastases% to%multiple% lymph%nodes,% and%



Doctoral!Thesis!Cristina!Pérez!Ramírez!
Introduction!

%56%

vascular%invasion%[48s56].%However,%a%significantly%variability%in%terms%of%response%and%survival%

has%been%described%among%patients%with%the%same%clinical%characteristics,%suggesting%that%other%

factors%may%play%a%role%on%NSCLC%prognosis%[17,57].%Interestingly,%genetic%factors%such%as%single%

nucleotide% polymorphisms% (SNPs)% have% demonstrated% to% be% associated% with% intersindividual%

differences% in% response% and% survival% in% NSCLC% patients% [58s73].% Similarly,% the% toxicity% profile%

varies% from% person% to% person% and% various% studies% have% reported% that% these% intersindividual%

differences%may%be%due%to%genetic%factors,%which%are%involved%in%platinum%pharmacodynamics,%

metabolism%and%mechanism%of%action%[65,67s81].%%

1.10! Pharmacogenetics!of!platinum]based!chemotherapy!

Platinum%drugs,% particularly% cisplatin% and% carboplatin,% are% heavy%metal% complexes% that% exert%

their%antiproliferative%effects%by% inducing%DNA%damage.%They%bind%covalently%to%two%different%

sites,%either%within%the%same%DNA%molecule%or%between%two%different%DNA%molecules,%generating%

adducts%that%inhibit%DNA%synthesis%and%transcription%and%are%responsible%for%severe%toxicity%of%

these% drugs% [82,83].% Mammalian% cells% have% different% DNA% repair% pathways% to% repair% DNA%

damage,% including% nucleotidesexcision% repair% (NER),% base% excision% repair% (BER)% and% doubles

strand%break%repair%(DSB)%(Figure%2).%Several%proteins%of%these%pathways,%such%as%excision%repair%

crossscomplementing%group%1%(ERCC1),%excision%repair%crossscomplementation%group%2%(ERCC2,%

also% known% as% XPD),% excision% repair% crossscomplementation% group% 5% (ERCC5),% Xsray% repair%

complementing% defective% repair% in% Chinese% hamster% cells% 1% (XRCC1)% and% Xsray% repair%

complementing% defective% repair% in% Chinese% hamster% cells% 3% (XRCC3),% are% involved% in% the%

detection%and%repair%of%the%adducts%and%crossslinks%induced%by%platinum%activity%[84,85].%The%p53%

pathway%also%plays%an%essential%role%in%DNA%repair,%together%with%cell%cycle%control%and%apoptosis%

initiation% in% response% to%DNA%damage% [86].%The%MDM2%protosoncogene,%E3%ubiquitin%protein%

ligase%(MDM2)%modulates%the%activity%of%the%pathway%through%directing%binding,%ubiquitination%

and%degradation%of%p53%[87].%%Numerous%studies%have%reported%that%SNPs%in%any%of%these%genes%

may%regulate%the%DNA%repair%functions%in%the%normal%and%tumor%cells,%contributing%to%individual%

variation%in%the%response%and%toxicity%to%platinumsbased%chemotherapy%[58s65,88,89].%

Although%DNA% repair% pathways% are% the% key% players% in% platinum% toxicity% and% response,% other%

pathways% and% proteins% are% also% involved,% including% the% phosphatidylinositol% 3skinase/%

phosphatase% and% tensin% homolog% /vsakt% murine% thymoma% viral% oncogene% (PI3K/PTEN/AKT)%

pathway,% the%transforming%growth%factor%beta% (TGFsβ)%and%cytokine%signaling%pathways,%drug%

transporters,% detoxification% systems% and% folate%metabolism% enzymes.% % Genetic% alterations% in%

genes%of%the%PI3K/PTEN/AKT%and%TGFsβ%pathways%may%modify%signaling%and%have%an%impact%in%
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the% development% of% toxicity% or% disease% progression% to% platinumsbased% therapies% [90s94].%

Polymorphisms%in%ATPsbinding%cassette,%subsfamily%B%(MDR/TAP),%member%1%(ABCB1,%also%called%

MDR1)%have%also%been%suggested%as%predictive%markers%of%response%and%side%effects%to%platinum%

therapy% [95s97].% % ABCB1% gene% is% an% cell% membrane% transporter% [98],% involved% in% the% ATP%

dependent% export%of% chemicals% out%of% cell% [99s101]% that%modulates% response%and% toxicity%by%

impairing% the% intracellular% retention%of%multiple%anticancer%drugs% [102,103].%Detoxification%of%

platinum% compounds% is% mediated% by% glutathione% Sstransferase% Pi% 1% (GSTP1);% gene%

polymorphisms% in% this% enzyme% have% been% correlated% with% clinical% outcome% and% toxicity% of%

platinum% therapy% [75,104s110].% Methylenetetrahydrofolate% reductase% (MTHFR),% methionine%

synthase% (MTR)% and% solute% carrier% family% 19% (folate% transporter),%members% 1% (SLC19A1)% % are%

involved%in%folate%metabolism%[111s115].%Genetic%alterations%in%these%genes%disturb%methylation%

of%DNA,%which%may% influence%the%effectiveness%and%toxicity%of%platinumsbased%chemotherapy%

[66s68,71].% Cytokine% signaling% regulates% tumor% progression% by% promoting% angiogenesis,% cell%

growth%and%differentiation%of%tumor%cells%[116].%Finally,%gene%polymorphisms%in%interleukins%1B%

(IL1B),% 6% (IL6),% 12A% (IL12A),% 13% (IL13),% 16% (IL16)% have% also% been% associated% with% survival% to%

platinumsbased%chemotherapy%[77,78].%

1.10.1! DNA!repair!pathways!

Genetic%alterations%in%DNA%repair%genes%can%modify%individual%responses%and%toxic%side%effects%

to%platinumsbased%chemotherapy.%Four%main%DNA%repair%pathways%are%utilized%by%the%cells:%%NER,%

BER,%DBS%and%MMR%(mismatch%repair).%NER,%BER,%and%DBS%are%the%main%repair%pathways%in%the%

removal%of%DNA%lesions%produced%by%platinum%compounds%[84,85].%MMR%is%not%directly%involved%

in%repair%of%platinum%adducts.% It%recognizes%DNA%adducts%and%activates%apoptosis%[117].%All%of%

them% are% regulated% by% p53,%which% can% trigger% cell% cycle% arrest% and% DNA% repair% or% apoptosis%

(Figure%2)%[118s121].%
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%
Figure! 2.% DNA% repair% pathways% involved% in% removal% DNA% lesions% produced% by% platinum%
compounds.%

1.10.1.1! NER!pathway!

The%NER%pathway,% through%ERCC1,%ERCC2!and! ERCC5% genes,% is% able% to% repair% helixsdistorting%

DNA% lesions,%which%prevent%base%pairing,%blocking% transcription%and%normal% replication% [122s

124].%%

1.10.1.1.1! ERCC1!

ERCC1%is%the%key%enzyme%in%the%NER%pathway%[122].%It%heterodimerizes%with%excision%repair%crosss

complementation% group% 4% (ERCC4% also% called% XPF),% and% the% resultant% ERCC1/ERCC4% complex%

makes%an%incision%at%the%5Å%end%of%the%lesion,%allowing%removal%of%the%damaged%DNA%strand%and%

further%polymerization%and%resligation%[122,124].%%

Two%polymorphisms%in%ERCC1;%rs11615%(C→T%synonymous%substitution%at%codon%118,%exon%4,%

Asn→Asn,% C118T)% and% rs3212986% (C→A% substitution% in% the% 3Åsuntranslated% region,% C8092A);%

have%been%extensively% investigated% in%advanced%NSCLC%patients% treated%with%platinumsbased%

chemotherapy% (Table% 2).% The% mechanisms% underlying% the% effects% of% these% base% changes% in%

platinum% therapy% effectiveness% and% toxicity% are% still% unclear.% Several% studies% have% described%

some%effects%on%ERCC1%mRNA%expression,%whereas%others%have%found%no%association%[144s146].%

Regarding%ERCC1%C118T,%its%association%with%clinical%outcome%to%platinumsbased%chemotherapy%

remains% unclear,% with% some% studies% reporting% better% ORR% in% patients% carrying% the% C% allele%
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[110,125s128],%and%others% in%patients%with%the%TT%genotype%(Table%2).%Six%metasanalyses%have%

evaluated%the%influence%of%ERCC1%C118T%polymorphism%[58s60,95,156,157]%and%the%two%largest%

(23% studies/3231% patients% and% 21% studies/1281% patients,% respectively),% have% not% found% any%

association% between% the% ERCC1% C118T% polymorphism% and% ORR% (odds% ratio% (OR)=0.94;% 95%%

confidence% interval% (CI95%)=0.72s1.23;% I2=60%;% Pheterogeneity% <0.01;% CT/TT% vs% CC% and% OR=0.95;%

CI95%=0.85s1.06;% I2=66.90%;% Pheterogeneity=0.386;% CT/TT% vs% CC)% [60,157].% The% same% contradictory%

results%have%been%reported%in%the%case%of%PFS%and%OS,%with%some%studies%finding%an%association%

of%the%CC%genotype%with%a%better%outcome%and%others%reaching%opposite%conclusions%(Table%2).%

Finally,% a%metasanalysis% including% 13% studies,% found% a% significant% association% of% ERCC1% C118T%

polymorphism% with% a% longer% OS% (hazard% ratio% (HR)=1.26;% CI95%=1.02s1.55;% I2=67%;%

Pheterogeneity<0.01;%CT/TT%vs%CC)%but%not%with%PFS%(HR=1.23;%CI95%=0.90s1.69;%I2=70.7%;%Pheterogeneity%

<0.01;%CT/TT%vs%CC)%[60].%

The%ERCC1%C8092A%polymorphism%has%also%been%associated%with%response%in%two%studies%in%115%

and%163%Asian%patients,%which%reported%worse%ORR%to%platinumsbased%chemotherapy%in%patients%

carrying%the%A%allele%(OR=0.23;%CI95%=0.10s0.57%for%AC/AA%vs%CC%and%OR=0.44;%CI95%=0.27s0.74%for%

A%vs%C%allele,%respectively)%[128,129].%Studies%in%Caucasian%population%have%not%found%significant%

associations%between%ERCC1%C8092A%polymorphism%and%outcome%in%advanced%NSCLC%patients%

(Table%2)%and%four%metasanalyses%have%reached%the%same%conclusion%[58,60,95,157];%the%largest%

one,%a%metasanalysis%carried%out%with%10%studies%and%1.311%patients%also%failed%to%show%influence%

of%this%polymorphism%on%response%to%platinumsbased%chemotherapy%(OR=1.05;%CI95%=0.83s1.32;%

I2=39.3%;%Pheterogeneity=0.096;%AC/AA%vs%CC)%[60].%Regarding%OS%and%PFS,%results%for%ERCC1%C8092A%

are%again%contradictory,%with%some%reports%associating%the%CC%genotype%with%better%and%worse%

OS%and%PFS%(Table%2).%A%recent%metasanalysis,%including%6%studies%and%999%cases,%could%not%find%

any% significant% association% between% the% polymorphism% and% OS% (HR=1.26;% CI95%=0.81s1.95;%

I2=87%;%Pheterogeneity%=<0.01;%AC/AA%vs%CC)%[60].%%

Finally,% although% the% association% between% toxicity% and% ERCC1% polymorphisms% has% also% been%

extensively%investigated,%no%significant%findings%have%been%reported%(Table%2).%

%
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Table&2.&Influence!of!ERCC1!polymorphisms!on!clinical!outcomes!and!toxicity!in!NSCLC!patients.!

Year& Population& N& Stage& Chemotherapy&agents!

Outcomes! Side&Effects!
Ref.&Overall&Response&Rate& Overall&survival& ProgressionAfree&survival&

Type& OR&(95%&CI)&
Ref.&
Cat.&OR&(95%&CI)& Ref.&

Cat.& HR&(95%&CI)& Ref.&
Cat.& HR&(95%&CI)& Ref.&

Cat.&
rs11615!

2004! Asian!(Korea)! 109! IIIBGIV! CDDP!!
DTX/GMZ/PTX!

0.61!(0.28G1.31)! CC! 3.24!(1.82G5.76)! CC! ! ! ! ! ! [137]!
!

2004! Caucasian!
(Spain)!

62! IIIBGIV! CDDP!
DTX!

0.47!(0.13G1.75)! CC! 3.54!(1.25G10.04)! CC! 2.41!(1.15G5G04)! CC! Grade!2G4!
(p>0.05*)!

! ! [80]!

2004! Caucasian!
(USA)!

128! IIIAGIV! PlatinumGbased! ! ! 0.84!(0.53G1.34)! CC! ! ! ! ! ! [141]!

2005! Caucasian!
(USA)!

214! IIAGIV! PlatinumGbased! ! ! ! ! ! ! Hematological!
Gastrointestinal!

1.08!(0.59G1.91)!
1.47!(0.66G3.28)!

CC! [162]!

2006! Asian!(Korea)! 245! IIIAGIV! CDDPGbased! ! ! 1.42!(1.08G1G86)! CC! ! ! ! ! ! [136]!
2006! Caucasian!

(Spain)!
135! IIIGIV! CDDP!

GMZ!
! ! 0.69!(0.39G1.23)! CC! ! ! ! ! ! [147]!

2007! Asian!(China)! 76! IIIAGIV! PlatinumGbased! 0.26!(0.09G0.74)! CC! ! ! ! ! ! ! ! [125]!
2008! Caucasian!

(Italy)!
65! IIIBGIV! CDDP+GMZ! 1.89!(0.35G10.19)! CC! 0.51!(0.17G1.52)! CC! 0.36!(0.13.!0.98)! CC! Grade!3G4:!

Neutropenia!
(p=0.31*)!
Trombocitopenia!
(p=0.72*)!
Anemia!(p=0.35*)!
NonGhematological!
(p=0.35*)!

! ! [146]!

2009! Caucasian!
(Greece)!

119! IIIAGIV! PlatinumGbased! 0.53!(0.19G1.46)! CC! 1.37!(0.76G1.52)! CC! ! ! Severe!Toxicity!
(p>0.05*)!

! ! [142]!

2009! CaucasianG
Asian!!
(USAGJapan)!

381! IIIGIV! PlatinumGbased! ! ! 1.20!(0.74G1.96)! TT! 1.11!(0.69!G1.82)! TT! Neutropenia!grade!
3G4!

0.57!(0.20G1.61)! TT! [159]!

2010! Asian!(China)! 90! IIIBGIV! CDDPGbased! 0.68!(0.26G1.75)! CC! ! ! ! ! ! ! ! [166]!
2010! Asian!(China)! 115! IIIBGIV! CDDP/CBDCA!

DTX/GMZ/VNR!
3.14!(1.33G7.41)! CC! ! ! ! ! ! ! ! [129]!

2010! Caucasian!
(USA)!

130! IIIBGIV! CDDP/CBDCA!
GMZ/PTX/VNR!!

0.85!(0.35G2.06)! T! 0.59!(0.36G0.96)! CC! ! ! ! ! ! [138]!

2010! Asian!(China)! 95! IIIBGIV! CDDP!
GMZ/PTX/VNR!

0.80!(0.36G1.79)! CC! ! ! ! ! Hematological!
(p=0.269*)!
Gastrointestinal!
(p=0.343*)!
Nephrotoxicity/!
Hepatotoxicity!
(p=0.489*)!

! ! [158]!

!
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Table&2.!(Continued).!

Year! Population! N! Stage! Chemotherapy&agents!

Outcomes! Side&Effects!

Ref.!Overall&Response&Rate! Overall&survival! ProgressionAfree&survival!
Type! OR&(95%&CI)! Ref.&

Cat.!OR&(95%&CI)!
Ref.&
Cat.! HR&(95%&CI)!

Ref.&
Cat.! HR&(95%&CI)!

Ref.&
Cat.!

rs11615!
2010! Asian!(Japan)! 122! IGIII! PlatinumGbased!! ! ! 0.95!(0.33G2.74)! T! 0.49!(0.20G1.18)! T! ! ! ! [140]!
2010! Asian!(Japan)! 640! IBGIV! PlatinumGbased! 1.13!(0.81G1.59)! CC! ! ! ! ! ! ! ! [64]!
2011! Caucasian!

(Italy)!
80! IIIBGIV! CDDP/CBDCA!

GMZ/PTX/VP16!
p>0.05*! ! p>0.05**! ! p>0.05**! ! Hematological/!

NonGhematological!
(p>0.05*)!

! ! [161]!

2011! Caucasian!
(Italy)!

192! IIIBGIV! CDDP!
GMZ/PTX/VNR!!

1.23!(0.62G2.43)! CC! p>0.05**! ! p>0.05**! ! Grade!3G4! Hematological:!
1.02!(0.40–2.60)!
CT!
2.68!(0.86G8.36)!TT!
NonGhematological!
3.20!(0.69G15.2)!CT!!
2.20!(0.29G16.8)!TT!!

CC! [160]!

2011! Caucasian!
(France)!

85! IIGIV! CDDP/CBDCA!
DTX/GMZ/PTX/VNR!

! ! ! ! p=0.24**! ! ! ! ! [148]!

2011! Caucasian!
(Spain)!

94! IIIBGIV! CDDP+VNR! 1.11!(0.40G3.09)! CC! 1.22!(0.94G1.66)! CC! 0.93! (0.53G1.62)! CC!
0.92!(0.57G1.49)!CT!

TT! Severe!Toxicity!
(p>0.05*)!

! ! [163]!

2011! Caucasian!
(Spain)!

493! IIIBGIV! CDDP+DTX! ! ! ! ! ! ! Neutropenia!
(p=0.53*)!

! ! [164]!

2011! Asian!(Japan)! 90! IGIV! PlatinumGbased! ! ! 2.00!(1.01G3.93)! CC! ! ! ! ! ! [135]!
2012! Caucasian!

(Netherlands)!
137! IIIBGIV! CDDP!

GMZ!
0.40!(0.16G0.98)! CC! 1.50!(1.02G3.59)! CC! 1.62!(1.01G2.61)! CC! Severe!Toxicity!

(p>0.05*)!
! ! [110]!

2012! Asian!(China)! 142! IIIBGIV! CDDP!
PTX/VNR!

0.40!(0.18G0.86)! CC! 1.86!(1.17G2.97)! CC! 1.87!(1.38G2.54)! CC! ! ! ! [126]!

2012! Asian!(China)! 568! IIIGIV! PlatinumGbased! ! ! 1.45!(1.03G2.03)! CC! ! ! ! ! ! [134]!
2012! Asian!(China)! 340! IIIBGIV! CDDP/CBDCA!

DTX/GMZ/PTX/VNR!
! ! 0.74!(0.56G0.97)! CC! p=0.512**! ! ! ! ! [139]!

2012! Asian!(China)! 89! IIIGIV! CDDP!
DTX/GMZ/VNR!

2.00!(0.79G5.09)! CC! ! ! ! ! ! ! ! [152]!

2012! Caucasian!
(Poland)!

43! IIIBGIV! CDDP/CBDCA!
GMZ/PTX/VNR/VP16!

2.19!(0.52G9.27)! CC! 0.503!(0.13G1.14)! TT! 0.44!(0.08G0.88)! TT! ! ! ! [151]!

2012! Asian!(China)! 62! IIIBGIV! PlatinumGbased! 0.74!(0.24G2.23)! CC! 0.62! (0.17G2.18)! CC!
0.55!(0.14G2.16)!CT!

TT! p=0.357**! ! ! ! ! [153]!

2012! Asian!(China)! 632! IGIV! CDDP!
GMZ!

! ! 1.15!(0.81G1.28)! CC! ! ! ! ! ! [155]!

2013! Caucasian!
(Italy)!

98! IIIAGIV! CDDPGbased! 1.05!(0.39G2.78)! CC! 0.62!(0.37G1.03)!! T! 0.85!(0.52G1.39)!! T! ! ! ! [154]!

2013! Asian!(China)! 135! IIIBGIV! CDDP/CBDCA!
GMZ!

1.35!(0.60G3.06)! CC! p=0.73**! ! 0.90!(0.61G1.34)! CC! ! ! ! [149]!

!
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Table&2.!(Continued).&

Year! Population! N! Stage! Chemotherapy&agents!

Outcomes! Side&Effects!

Ref.!
Overall&Response&Rate! Overall&survival! ProgressionAfree&survival!

Type! OR&(95%&CI)! Ref.&
Cat.!OR&(95%&CI)! Ref.&

Cat.! HR&(95%&CI)! Ref.&
Cat.! HR&(95%&CI)! Ref.&

Cat.!
rs11615!

2014! Asian!(China)! 163! IIIAGIV! PlatinumGbased! 0.53!(0.33G0.86)!! C! 1.97!(1.20G3.34)! C! ! ! ! ! ! [128]!
2014! Asian!(China)! 91! IIIBGIV! CDDP!

DTX/GMZ/VNR!
10.16!(1.78G11.16)! CC! ! ! p<0.01**! ! ! ! ! [105]!

2014! Asian!(China)! 161! IIIAGIV! CDDP/CBDCA!
DTX/GMZ/PMX/PTX/VNR!

0.66!(0.33G1.29)! CC! ! ! p>0.05**! ! ! ! ! [130]!

2014! Caucasian!
(Spain)!

74! IIIAGIV! CDDP/CBDCA!
DTX/GMZ/PMX/PTX/VNR!

0.11!(0.01G0.66)!III!
0.61!(0.21G1.67)!IV!CT!
1.08!(0.25G4.38)!IV!CC!

T!!III!
TT!IV!

! ! ! ! Severe!Toxicity!
(p>0.05*)!

! ! [132]!

2014! Asian!(China)! 192! IIIAGIV! PlatinumGbased! 0.50!(0.32G0.78)!! C! 1.57!(1.02G2.47)!! CG! ! ! ! ! ! [133]!
2014! Asian!(China)! 187! IIIAGIV! CDDP/CBDCA!

PTX!
0.66!(0.36G1.23)! CC! 1.39!(0.72G2.69)! CC! ! ! ! ! ! [61]!

2014! Caucasian!
(Poland)!

115! IIGIV! CDDP/CBDCA!
PMX!

p=0.802*! ! 0.66!(0.33G1.33)! CC! 0.68!(0.36G1.26)! CC! ! ! ! [150]!

2015! Caucasian!
(Greece)!

107! IIIBGIV! CDDP!
DTX/GMZ/PTX/VNR!!

p=0.812*! ! 0.76!(0.44G1.32)!! TT! 0.76!(0.47G1.23)!! TT! Hematological!
(p>0.05*)!

! ! [143]!

2015! Asian!(China)! 240! IIIGIV! CDDP!
DTX/GMZ/PTX/VNR!!

1.31!(0.70G2.44)!CT!
2.73!(1.21G6.18)!TT!

CC! 0.76! (0.41G1.41)! CT!
0.38!(0.14G0.96)!TT!

! ! ! ! ! ! [131]!

2015! Caucasian!
(Poland)!

55! IIIBGIV! CDDP/CBDCA+VNR! ! ! ! ! ! ! Hematological!
(p>0.05*)!
Nephrotoxicity!
(p>0.05*)!
Hepatotoxicity!
(p>0.05*)!

! ! [81]!

rs3212986!
2005! Caucasian!

(USA)!
214! IIAGIV! PlatinumGbased! ! ! ! ! ! ! Hematological!

Gastrointestinal!
1.06!(0.59G1.91)!
1.47!(0.66G3.28)!

CC! [162]!

2009! Caucasian!
(Greece)!

119! IIIAGIV! PlatinumGbased! 1.35!(0.62G2.95)! CC! 0.5!(0.33G0.84)! CC! ! ! Severe!Toxicity!
(p>0.05*)!

! ! [142]!

2010! Asian!(China)! 115! IIIBGIV! CDDP/CBDCA!
DTX/GMZ/VNR!

0.23!(0.10G0.57)!! CC! ! ! ! ! ! ! ! [129]!

2010! Asian!(Japan)! 122! IGIII! PlatinumGbased! ! ! 5.01!(1.67G14.99)! CC! 2.30!(1.03G5.15)! CC! ! ! ! [140]!
2011! Caucasian!

(Spain)!
493! IIIBGIV! CDDP!

DTX!
! ! ! ! ! ! Neutropenia!

(p=0.92*)!
! ! [164]!

2011! Asian!(China)! 300! IV! CDDP/CBDCA!
GMZ/PTX/VNR!

1.17!(0.72G1.93)! CC! p>0.911*! CC! ! ! Grade!1G3!
(p>0.05*)!

! ! [165]!

2013! Caucasian!
(Italy)!

98! IIIBGIV! CDDPGbased! 1.81!(0.78G4.19)! CC! 0.90!(0.59G1.36)!! A! 0.67!(0.44G1.01)!! A! ! ! ! [154]!

2014! Asian!(China)! 163! IIIAGIV! PlatinumGbased! 0.44!(0.27G0.74)! C! 1.97!(1.13G3.35)!! C! 2.30!(1.03G5.15)! CC! ! ! ! [128]!
!
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N:!number!of!patients;!OR:!odds!ratio;!HR:!hazard!ratio;!95%!CI:!95%!confidence!interval;!Ref.!Cat.:!reference!category;!Ref.:!reference;!CDDP:!cisplatin;!CBDCA:!
carboplatin;!GMZ:!gemcitabine;!DTX:!docetaxel;!PMX:!pemetrexed;!PTX:!paclitaxel;!VNR:!vinorelbine;!VP16:!etopósido.!
*pGvalue!for!chiGsquare!test;!**!pGvalue!for!long!rank!test.!
The!blanks!mean!that!the!paper!did!not!provide!any!information!on!this!parameter.!
!

!

Table&2.!(Continued).&

Year! Population! N! Stage! Chemotherapy&agents!

Outcomes! Side&Effects!

Ref.!
Overall&Response&Rate! Overall&survival! ProgressionAfree&survival!

Type! OR&(95%&CI)! Ref.&
Cat.!OR&(95%&CI)! Ref.&

Cat.! HR&(95%&CI)! Ref.&
Cat.! HR&(95%&CI)! Ref.&

Cat.!
rs3212986!

2014! Caucasian!
(Spain)!

74! IIIAGIV! CDDP/CBDCA!
DTX/GMZ/PMX/PTX/VNR!

2.13!(0.47G12.46)!III!AC!
0.71!(0.07G9.18)!III!AA!
1.68!(0.65G4.36)!IV!

CC! ! ! ! ! Severe!Toxicity!
(p=0.806*)!

! ! [132]!

2015! Caucasian!
(Greece)!

107! IIIBGIV! CDDP!
DTX/GMZ/PTX/VNR!!

p=0.104*! ! 0.64!(0.41G1.0)! CC! 0.50!(0.32G0.77)! CC! Hematological!
(p=0.537*)!

! ! [143]!

2015! Caucasian!
(Poland)!

55! IIIBGIV! CDDP/CBDCA!
VNR!

! ! ! ! ! ! Hematological!
(p>0.05*)!
Nephrotoxicity!
(p>0.05*)!
Hepatotoxicity!
(p>0.05*)!

! ! [81]!
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1.10.1.1.2! ERCC2(

The!ERCC2!protein!is!a!component!of!the!general!transcription!factor!IIH!(TFIIH)!and!its!helicase!

activity!plays!a!key!role!in!gene!transcription!and!nucleotide!excision!repair![123].!!

Numerous!SNPs! in!ERCC2!gene!have!been!described,!of!which!rs13181! (A→C!substitution!at!

codon! 751,! exon! 23,! Lys→Gln)! and! rs1799793! (G→A! substitution! at! codon! 312,! exon! 10,!

Asp→Asp)!are!the!most!investigated.!Although!both!SNPs!cause!suboptimal!DNA!repair!capacity!

[167,168],!no!significant!association!has!been!found!between!ERCC2!Lys751Gln!or!Asp312Asn!

and!ORR! or! PFS! (Table! 3).! This! lack! of! association! has! been! confirmed! in! two! recent!metaX

analyses,! that! included!22! studies/3240!patients! [60]! and!12! studies/1737!patients! [157].! In!

contrast,!several!studies!have!found!an!association!between!OS!and!both!SNPs!(Table!3).!The!

genotype!CC!for!ERCC2!Lys751Gln!has!been!correlated!with!a!longer!OS!compared!to!the!AC/AA!

genotypes! in!Asian!population! (HR=1.54;! CI95%=1.03X2.29;!AC/AA! vs!CC)! [173].! In! the! case!of!

Asp312Asn,!the!AG/AA!genotype!has!been!associated!with!poor!survival!both!in!Caucasian!and!

Asian!populations!(Table!3).!A!metaXanalysis!has!also!confirmed!these!results!in!Asian!(HR=2.07;!

CI95%=1.11X3.88;! I2=62.7%;! Pheterogeneity=0.07;! AG/AA! vs! GG)! but! not! in! Caucasian! population!

(HR=0.84;!CI95%=0.62X1.14;!I2=52.2%;!Pheterogeneity=0.08;!AG/AA!vs!GG)![60].!

A!relationship!between!ERCC2!Asp312Asn!and!Lys751Gln!!and!hematological!toxicity!has!been!

reported!in!two!small!studies!including!55!and!62!patients![80,81],!in!which!the!AXallele!of!ERCC2!

Lys751Gln!was!associated!with!increased!grade!2X3!neutropenia!(p=0.04)![80]!and!the!GXallele!

Asp312Asn!with!reduced!frequency!of!severe!hematological!toxicity!(OR=0.08;!CI95%=0.01X0.40;!

p=0.0005;!AG/GG!vs!AA)! [81].The!AA!genotype!of!ERCC2!Lys751Gln!has!also!been!associated!

with!higher!risk!of!severe!nephrotoxicity!(OR=0.07;!CI95%=0.02X0.31;!AC/CC!vs!AA)![81].!Other!

studies!in!larger!patient!populations!(65!to!493)!failed!to!find!such!associations!between!ERCC2!

polymorphisms!and!platinumXbased!chemotherapy!toxicity!(Table!3).!

Finally,! three! polymorphisms! in! ERCC2! (rs50872,! rs238405,! rs238416)! were! found! to! be!

correlated!with!clinical!outcome!in!a!cohort!of!129!Asian!advanced!NSCLC!patients![181],!with!

rs50872! associated! with! longer! OS! (p=0.009)! and! PFS! (p=0.032)! in! all! patients,! rs238405! in!

patients!treated!with!a!combination!of!platinum!and!taxanes!and!rs238416!in!those!receiving!

platinum!and!gemcitabine!doublets![181].!!
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Table&3.!Influence!of!ERCC2!polymorphisms!on!clinical!outcomes!and!toxicity!in!NSCLC!patients.!

Year& Population& N& Stage& Chemotherapy&agents!

Outcomes! Side&Effects!
Ref.&Overall&Response&Rate& Overall&survival& ProgressionAfree&survival&

Type& OR&(95%&CI)& Ref.&
Cat.&OR&(95%&CI)& Ref.&

Cat.& HR&(95%&CI)& Ref.&
Cat.& HR&(95%&CI)& Ref.&

Cat.&
rs13181!

2003! Caucasian!
(Spain)!

38! IIIBEIV! CDDP!
GMZ!

2.04!(0.49E8.45)! CC! ! ! ! ! ! ! ! [170]!

2004! Caucasian!
(Spain)!

62! IIIBEIV! CDDP!
DTX!

0.90!(0.32E2.53)! CC! 0.87!(0.65.1.51)! CC! 0.90!(0.54E1.51)! CC! Neutropenia!grade!
2E4!(p=0.04*)!

! ! [80]!

2004! Asian!(Korea)! 109! IIIBEIV! CDDP!
DTX/GMZ/PTX!

0.74!(0.22E2.51)! CC! p=0.47**! ! ! ! ! ! ! [137]!

2006! Caucasian!
(United!
Kingdom)!

108! IIIEIV! PlatinumEbased! 0.74!(0.31E1.80)! CC! 0.95!(0.50E1.80)! CC! ! ! ! ! ! [169]!

2006! Caucasian!
(Spain)!

135! IIIEIV! CDDP!
GMZ!

! ! 0.99!(0.65E1.51)! CC! 0.82!(0.57E1.51)! CC! ! ! ! [147]!

2007! Caucasian!
(Italy)!

188! IIIAEIV! CDDP/CBDCA!
GMZ!

0.94!(0.56E1.58)!AC!
0.81!(0.39E1.66)!CC!

AA! 1.11!(0.82E1.51)!AC!!
1.10!(0.70E1.75)!CC!

AA! ! ! ! ! ! [176]!

2008! Caucasian!
(Italy)!

65! IIIBEIV! CDDP!
GMZ!

0.61!(0.21E1.79)!! CC! 1.09!(0.50E2.36)!! CC! 1.49!(0.78E2.86)!! CC! Grade!3E4:!
Neutropenia!
(p=0.71*)!
Trombocitopenia!
(p=0.90*)!
Anemia!(p=0.32*)!
NonEhematological!
(p=0.65*)!

! ! [146]!

2009! Caucasian!
(Greece)!

119! IIIAEIV! PlatinumEbased! 1.47!(0.61E3.56)! CC! 0.70!(0.44E1.12)! CC! ! ! Severe!Toxicity!
(p>0.05*)!

! ! [142]!

2009! CaucasianE
Asian! (USAE
Japan)!

381! IIIEIV! PlatinumEbased! ! ! 1.20!(0.74E1.96)! TT! 1.11!(0.69!E1.82)! TT! Neutropenia!grade!
3E4!

1.33!(0.54E3.33)! ! [159]!

2009! Asian!(China)! 108! IIIBEIV! PlatinumEbased! 0.36!(0.08E1.69)! CC! 0.55!(0.29E1.07)!! CC! ! ! ! ! ! [177]!
2010! Asian!(Japan)! 640! IBEIV! PlatinumEbased! 0.68!(0.27E1.74)! CC! ! ! ! ! ! ! ! [64]!
2010! Asian!(China)! 115! IIIBEIV! CDDP/CBDCA!

DTX/GMZ/VNR!
0.56!(0.21E1.45)! CC! ! ! ! ! ! ! ! [129]!

2011! Caucasian!
(Italy)!

192! IIIBEIV! CDDP!
GMZ/PTX/VNR!

1.22!(0.62E2.38)!! CC! 0.98! (0.66E1.47)! AC!
0.80!(0.49E1.29)!CC!

AA! 0.93! (0.66E1.31)! AC!
0.68!(0.44E1.03)!CC!

AA! Grade!3E4! Hematological:!
1.22!(0.49E3.01)!AC!
0.98!(0.31E3.03)!CC!
NonEhematological!
0.52!(0.15E1.81)!AC!
0.98!(0.26E3.75)!CC!

AA! [160]!

2011! Caucasian!
(Spain)!

94! IIIBEIV! CDDP!
VNR!

1.17!(0.50E2.74)! CC! 0.99! (0.60E1.67)! AC!
0.73!(0.36E1.48)!CC!

AA! 0.84! (0.52E1.35)! AC!!
0.90!(0.47E1.72)!CC!

AA! Severe!Toxicity!
(p>0.05*)!

! ! [163]!

2011! Asian!(China)! 199! IIIEIV! Platinum!based! ! ! 1.33!(0.86E2.04)! CC! 1.51!(0.92E2.48)! CC! ! ! ! [179]!
2011! Caucasian!

(France)!
85! IIEIV! CDDP/CBDCA!

GMZ/DTX/PTX/VNR!
! ! ! ! 0.80!(0.57E1.11)! CC! ! ! ! [148]!

!
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Table&3.!(Continued).!

Year! Population! N! Stage! Chemotherapy&agents!

Outcomes! Side&Effects!

Ref.!Overall&Response&Rate! Overall&survival! ProgressionAfree&survival!
Type! OR&(95%&CI)! Ref.&

Cat.!OR&(95%&CI)! Ref.&
Cat.! HR&(95%&CI)! Ref.&

Cat.! HR&(95%&CI)! Ref.&
Cat.!

rs13181!
2011! Asian!(China)! 115! IIIBEIV! Platinum!based! ! ! ! ! ! ! Grade!1E4!!

(p>0.05*)!
! ! [180]!

2011! Caucasian!
(Spain)!

493! IIIBEIV! CDDP!
DTX!

! ! ! ! ! ! Neutropenia!grade!
1E4!(p=0.72*)!

! ! [164]!

2012! Caucasian!
(Netherlands)!

137! IIIBEIV! CDDP!
GMZ!

0.95!(0.45E2.01)! CC! 0.8!(0.54E1.20)!AC!
0.66!(0.35E1.24)!CC!

AA! 0.84!(0.58E1.21)!AC!
0.85![0.47E1.52)!CC!

AA! Severe!Toxicity!
(p>0.05*)!

! ! [110]!

2012! Asian!(China)! 340! IIIBEIV! CDDP/CBDCA!
DTX/GMZ/PTX/VNR!

! ! 1.20!(0.87E1.65)! CC! p=0.41**! ! ! ! ! [139]!

2012! Asian!(China)! 353! IIIEIV! CDDP/CBDCA!
DTX/GMZ/PTX!

1.48!(0.65E3.40)! CC! 1.54!(1.03E2.29)! CC! p=0.062**!! ! ! ! ! [173]!

2012! Caucasian!
(Italy)!

208! IIIBEIV! CBDCA!
PMX!

p=0.99*! ! p=0.06**! ! p=0.12**! ! ! ! ! [70]!

2012! Asian!(China)! 355! IIIBEIV! CDDP/CBDCA!
GMZ/PTX/VNR!

! ! p=0.019**!!
elderly!patients!
p=0.042!**nonE
adenocarcinoma!

! ! ! ! ! ! [182]!

2012! Caucasian!
(Spain)!

180! IIIBEIV! CDDP!
VNR!

0.75!(0.36E1.55)! CC! ! ! 1.209!(0.8E1.7)! CC! Grade!≥3:!
Hematological!
(p>0.05*)!
Asthenia!(p>0.05*)!
Gastrointestinal!
(p>0.05*)!

! ! [172]!

2012! Asian!(China)! 62! IIIBEIV! Platinum!based! 0.18!(0.01E3.42)! CC! 0.91!(0.21E3.91)! CC! p=0.428**! ! ! ! ! [153]!
2013! Caucasian!

(Italy)!
98! IIIBEIV! CDDPEbased! 0.57!(0.25E1.31)! CC! 0.99!(0.64E1.51)!! C! 0.78!(0.51E1.20)!! C! ! ! ! [154]!

2013! Asian!(China)! 496! IIIEIV! PlatinumEbased! 0.70!(0.42E1.17)! CC! 1.34!(0.79E1.75)! CC! 1.42!(0.73E1.82)! CC! ! ! ! [171]!
2013! Asian!(China)! 115! IIIBEIV! CDDP/CBDCA!

DTX/GMZ/PTX/VNR!
! ! 1.20!(0.78E1.83)! CC! 1.28!(0.83E1.96)! CC! ! ! ! [178]!

2014! Asian!(China)! 161! IIIAEIV! CDDP/CBDCA!
DTX/GMZ/PTX/PMX/VNR!

1.06!(0.47E2.39)! AA! p>0.05**! ! ! ! ! ! ! [130]!

2014! Caucasian!
(Spain)!

74! IIIAEIV! CDDP/CBDCA!
DTX/GMZ/PTX/PMX/VNR!

2.06!(0.53E8.88)!III!AC!
5.03!(0.44E142.6)!III!CC!
1.16!(0.42E3.24)!IV!AC!
0.41!(0.05E2.37)!IV!CC!

AA! ! ! ! ! Severe!Toxicity!
(p>0.05*)!

! ! [132]!

2014! Asian!(China)! 375! IIIAEIV! CDDP/CBDCA!
DTX/PTX/VNR!

0.61!(0.34E1.18)! CC! 1.41!(0.85E1.85)! CC! 1.34!(0.75E1.82)! CC! ! ! ! [174]!

2014! Asian!(China)! 93! IIIBEIV! CDDP!
GMZ!

p=0.517*! ! p=0.03*! ! p=0.39*! ! ! ! ! [175]!

2015! Caucasian!
(Greece)!

107! IIIBEIV! CDDP!
DTX/GMZ/PTX/VNR!

p=0.666*! ! 1.28!(0.79E2.08)! AA! 1.14!(0.74E1.76)! AA! Hematological!
(p=0.826*)!

! ! [143]!

!
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Table&3.!(Continued).&

Year! Population! N! Stage! Chemotherapy&agents!

Outcomes! Side&Effects!

Ref.!Overall&Response&Rate! Overall&survival! ProgressionAfree&survival!
Type! OR&(95%&CI)! Ref.&

Cat.!OR&(95%&CI)! Ref.&
Cat.! HR&(95%&CI)! Ref.&

Cat.! HR&(95%&CI)! Ref.&
Cat.!

rs13181!
2015! Caucasian!

(Poland)!
55! IIIBEIV! CDDP/CBDCA!

VNR!
! ! ! ! ! ! Hematological!

(p>0.05*)!
Nephrotoxicity!!
Hepatotoxicity!
(p>0.05*)!

0.07!(0.02E0.31)!! AA! [81]!

rs1799793!
2003! Caucasian!

(Spain)!
38! IIIBEIV! CDDP!

GMZ!
3.33!(0.66E16.74)! GG! ! ! ! ! ! ! ! [170]!

2004! Caucasian!
(Spain)!

62! IIIBEIV! CDDP!
DTX!

0.72!(0.26E2.02)! GG! 1.12!(0.55E2.28)! GG! 1.55!(1.04E2.32)! GG! Grade!2E4!
(!p>0.05*)!

! ! [80]!!

2004! Asian!(Korea)! 109! IIIBEIV! CDDP!
DTX/GMZ/PTX!

1.08!(0.26E4.57)! GG! p=0.56**! ! ! ! ! ! ! [137]!

2006! Caucasian!
(UK)!

108! IIIEIV! PlatinumEbased! 0.94!(0.38E2.33)! GG! ! ! ! ! ! ! ! [169]!

2008! Caucasian!
(Italy)!

65! IIIBEIV! CDDP!
GMZ!

0.69!(0.24E2.00)!! GG! p=0.72**! ! p=0.78**! ! Grade!3E4:!
Neutropenia!
(p=0.17*)!
Trombocitopenia!
(p=0.35*)!
Anemia!(p=0.66*)!
NonEhematological!
(p=0.60*)!

! ! [146]!

2009! Caucasian!
(Greece)!

119! IIIAEIV! PlatinumEbased! 0.78!(0.34E1.80)!! GG! 0.80!(0.53E1.37)!! GG! ! ! Severe!Toxicity!
(p>0.05*)!

! ! [142]!

2011! Caucasian!
(Spain)!

94! IIIBEIV! CDDP!
VNR!

1.10!(0.47E2.56)! GG! 0.82! (0.52E1.31)! AG!!
0.87!(0.44E1.70)!AA!

GG! 0.79! (0.47E1.33)! AG!
0.80!(0.40E1.62)!AA!

GG! Severe!Toxicity!
(p>0.05*)!

! ! [163]!

2011! Caucasian!
(Spain)!

493! IIIBEIV! CDDP!
DTX!

! ! ! ! ! ! Neutropenia!grade!
1E4!(p=0.89*)!

! ! [164]!

2012! Caucasian!
(Netherlands)!

137! IIIBEIV! CDDP!
GMZ!

1.90!(0.87E4.15)! GG! 0.58!(0.39E0.85)! GG! 0.92!(0.63E1.34)! GG! Severe!Toxicity!
(p>0.05*)!

! ! [110]!

2012! Asian!(China)! 353! IIIEIV! CDDP/CBDCA!
DTX/GMX/PTX!

1.64!(0.71E3.79)! GG! 1.55!(1.04E2.32)! GG! p=0.790**!! ! ! ! ! [173]!

2012! Caucasian!
(Spain)!

180! IIIBEIV! CDDP!
VNR!

1.22!(0.62E2.38)! GG! ! ! p=0.64**! CC! Grado!≥3:!
Hematological!
(p>0.05*)!
Asthenia!(p>0.05*)!
Gastrointestinal!
(p>0.05*)!

! ! [172]!

2013! Asian!(China)! 496! IIIEIV! PlatinumEbased! 0.72!(0.48E1.08)! GG! 1.85!(1.12E3.15)! GG! 1.27!(0.68E1E84)! GG! ! ! ! [171]!
2013! Asian!(China)! 62! IIIBEIV! PlatinumEbased! 2.33!(0.14E39.39)! GG! 14.04!(2.25E87.51)! GG! p=0.672**! ! ! ! ! [153]!
!
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N:!number!of!patients;!OR:!odds!ratio;!HR:!hazard!ratio;!95%!CI:!95%!confidence!interval;!Ref.!Cat.:!reference!category;!Ref.:!reference;!CDDP:!cisplatin;!CBDCA:!
carboplatin;!GMZ:!gemcitabine;!DTX:!docetaxel;!PMX:!pemetrexed;!PTX:!paclitaxel;!VNR:!vinorelbine;!NR:!not!reached;!Inf:!Infinite.!
*pEvalue!for!chiEsquare!test;!**!pEvalue!for!long!rank!test.!
The!blanks!mean!that!the!paper!did!not!provide!any!information!on!this!parameter.!

Table&3.!(Continued).&

Year! Population! N! Stage! Chemotherapy&agents!

Outcomes! Side&Effects!

Ref.!Overall&Response&Rate! Overall&survival! ProgressionAfree&survival!
Type! OR&(95%&CI)! Ref.&

Cat.!OR&(95%&CI)! Ref.&
Cat.! HR&(95%&CI)! Ref.&

Cat.! HR&(95%&CI)! Ref.&
Cat.!

rs1799793!
2014! Caucasian!

(Spain)!
74! IIIAEIV! CDDP/CBDCA!

DTX/GMZ/PTX/PMX/VNR!
1.26!(0.31E5.43)!AG!III!
Inf.!(0.00ENR)!AA!III!
0.77!(0.27E2.13)!AG!IV!
0.98!(0.21!E4.25)!AA!IV!

GG! ! ! ! ! Severe!Toxicity!
(p>0.05*)!

! ! [132]!

2014! Asian!(China)! 375! IIIAEIV! CDDP/CBDCA!
DTX/PTX/VNR!

0.67!(0.36E0.97)! GG! 1.73!(0.97E2.92)! GG! 1.29!(0.67E1.93)! GG! ! ! ! [174]!

2014! Asian!(China)! 93! IIIBEIV! CDDP!
GMZ!

p=0.517*! ! p=0.03*! ! p=0.39*! ! ! ! ! [175]!

2015! Caucasian!
(Greece)!

107! IIIBEIV! CDDP!
DTX/GMZ/PTX/VNR!!

p=0.288*! ! 0.96!(0.60E1.53)! GG! 0.69!(0.45E1.0)! GG! Hematological!
(p=0.999*)!

! ! [143]!

2015! Caucasian!
(Poland)!

55! IIIBEIV! CDDP/CBDCA!
VNR!

! ! ! ! ! ! Hematological!!
Nephrotoxicity!
(p>0.05*)!
Hepatotoxicity!
(p>0.05*)!

0.08!(0.01E0.40)! AA! [81]!

rs50872!

2012! Asian!(Korea)! 129! IIIAEIV! CDDP/CBDCA!
DXT/GMZ/PTX! ! ! p=0.009**! ! p=0.032**! ! ! ! ! [181]!

rs238405!

2012! Asian!(Korea)! 129! IIIAEIV! CDDP/CBDCA!
DXT/GMZ/PTX! ! ! p=0.012**! ! p=0.008**! ! ! ! ! [181]!

rs238416!

2012! Asian!(Korea)! 129! IIIAEIV! CDDP/CBDCA!
DXT/GMZ/PTX! ! ! p=0.004**! ! p=0.033**! ! ! ! ! [181]!
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1.10.1.1.3! ERCC5)

ERCC5!encodes!for!a!single0strand!specific!DNA!endonuclease,!which!cleaves!the!damaged!DNA!

strand!3’!to!the!lesion!during!nucleotide!excision!repair![183].!

The!TT!genotype!in!the!ERCC5!rs1047768!(T→C!substitution!at!codon!46,!exon!2,!His→His)!has!

been! associated! with! increased! ORR! (OR=1.90;! CI95%=1.1003.28;! TT! vs! CC),! OS! (HR=0.52;!

CI95%=0.31,!0.96;!TT!vs!CC)!and!PFS!(HR=0.47;!CI95%=0.2200.82;!TT!vs!CC)![184].!A!meta0analysis!

which!included!5!studies!with!846!cases,!has!recently!confirmed!these!results!for!ORR!(relative!

risk!(RR)=1.23;!CI95%=1.1101.36!I2=0%;!Pheterogeneity=0.480;!CT/TT!vs!CC)![157]!while!no!association!

of! rs1047768!with! toxicity!was! found! in!74!Spanish!NSCLC!patients! [132].! In!contrast,!ERCC5!

rs17655!(G→C!substitution!at!codon!1104,!exon!15,!Asp→His)!has!been!related!with!a!higher!

infection!rate!(p=0.017)!in!388!Chinese!NSCLC!patients![74]!but!not!with!!clinical!outcome!(Table!

4).!!

Three! additional! polymorphisms! in!ERCC5! (rs2094258,! rs2296147,! rs873601)! have! also! been!

investigated.!The!G0allele!for!ERCC5!rs2094258!has!been!associated!with!increased!OS!(HR=0.51;!

CI95%=0.3900.82;! AG/GG! vs! AA)! and! PFS! (HR=0.44;! CI95%=0.3400.78;! AG/GG! vs! AA)! in! 433!

advanced! NSCLC! patients! treated! with! platinum0based! chemotherapy! [187].! In! the! case! of!

ERCC5!rs2296147,!two!studies!in!433!and!277!Chinese!patients!found!a!significant!association!

with!OS!(HR=0.66;!CI95%=0.4800.99!for!CT/TT!vs!CC!and!HR=0.49;!CI95%=0.36,!0.68!for!T!vs!C!allele)!

and!PFS!(HR=0.73;!CI95%=0.5100.97!for!CT/TT!vs!CC!and!HR=0.52;!CI95%=0.3800.70!for!T!vs!C!allele)!

[185,187].!Finally,! the!allele!G!of! rs873601!correlated!with!a!better!OS! (HR=0.72;!CI95%=0.550

0.97;!G!vs!A!allele)!in!277!Chinese!stage!III/IV!NSCLC!patients![185].!

1.10.1.2! BER)pathway)

The!BER!pathway!removes!small,!non0helix0distorting!base!lesions!from!the!genome,!including!

single!strand!breaks!produced!by!oxidation,!methylation,!deamination!and!hydroxylation![188].!

These! lesions! may! not! block! transcription! and! normal! replication,! but! they! usually! cause!

miscoding.! In! this! process,! the! enzymes! poly! (ADP! ribose)! polymerase! 1! and! 2! (PARP1! and!

PARP2)! play! a! key! role,! along! with! apurinic/apyimidinic! endonuclease! 1! (APE1)! and! XRCC1!

[189,190].!
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Table&4.!Influence!of!ERCC5!polymorphisms!on!clinical!outcomes!and!toxicity!in!NSCLC!patients.!!

N:!number!of!patients;!OR:!odds!ratio;!HR:!hazard!ratio;!95%!CI:!95%!confidence!interval;!Ref.!Cat.:!reference!category;!Ref.:!reference;!CDDP:!cisplatin;!CBDCA:!
carboplatin;!GMZ:!gemcitabine;!DTX:!docetaxel;!PMX:!pemetrexed;!PTX:!paclitaxel;!VNR:!vinorelbine.!
*pTvalue!for!chiTsquare!test;!**!pTvalue!for!long!rank!test.!
The!blanks!mean!that!the!paper!did!not!provide!any!information!on!this!parameter.!

Year& Population& N& Stage& Chemotherapy&agents!

Outcomes! Side&Effects!
Ref.&Overall&Response&Rate& Overall&survival& ProgressionAfree&survival&

Type& OR&(95%&CI)& Ref.&
Cat.&OR&(95%&CI)& Ref.&

Cat.& HR&(95%&CI)& Ref.&
Cat.& HR&(95%&CI)& Ref.&

Cat.&
rs1047768!

2009! Asian!(China)! 82! IV! CDDP/CBDCA!
DTX/GMZ/PTX/VNR!

1.64!(0.56T5.83)!CT!
1.02!(0.37T3.86)!TT!!

CC! ! ! ! ! ! ! ! [186]!

2014! Caucasian!
(Spain)!

74! IIIATIV! CDDP/CBDCA!
DTX/GMZ/VNR/PMX/PTX!

3.12!(0.61T17.66)!III!CT!
0.90!(0.14T5.78)!III!TT!
1.42!(0.52T3.97)!IV!CT!!
0.61!(0.13T2.48)!IV!TT!

CC!III!
TT!!IV!

! ! ! ! Severe!Toxicity!
(p>0.05*)!

! ! [132]!

2014! Asian!(China)! 378! ITIV! CDDP!
DTX/GMZ/PTX/VNR!

1.29!(0.76T2.21)!CT!
1.90!(1.10T3.28)!TT!

CC! 0.88!(0.58T1.31)!CT!
0.52!(0.31T0.96)!TT!

CC! 0.85!(0.58T1.24)!CT!
0.47!(0.22T0.82)!TT!

CC! ! ! ! [184]!

2014! Asian!(China)! 277! IIITIV! Platinum!basaed! ! ! 0.94!(0.71T1.25)! T! 0.99!(0.75T1.30)! T! ! ! ! [185]!
rs17655!

2009! Asian!(China)! 82! IV! CDDP/CBDCA!
DTX/GMZ/PTX/VNR!

0.95!(0.29T3.03)!CG!
1.333!(0.34T5.18)!GG!

CC! ! ! ! ! ! ! ! [186]!

2011! Caucasian!
(France)!

85! IITIV! CDDP/CBDCA!
DTX/GMZ/PTX/VNR!

! ! ! ! p=0.84**! ! ! ! ! [148]!

2012! Asian!(China)! 388! IIIBTIV! CDDP/CBDCA!
DTX/GMZ/PTX/VNR!

! ! ! ! ! ! Infection!! 1.72!(1.00T13.22)!! CC! [74]!

2012! Asian!(China)! 340! IIIBTIV! CDDP/CBDCA!
DTX/GMZ/PTX/VNR!

! ! p=0.425**! ! p=0.191**! ! ! ! ! [139]!

2013! Asian!(China)! 433! IIIATIV! CDDP/CBDCA!
DTX/GMZ/PTX/VNR!

! ! 0.95!(0.72T1.32)!! GG! 0.97!(0.71T1.34)!! GG! ! ! ! [187]!

2014! Caucasian!
(Spain)!

74! IIIATIV! CDDP/CBDCA!
DTX/GMZ/VNR/PMX/PTX!

0.44!(0.09T2.21)!III!CG!
0.23!(0.02T3.12)!III!CC!
1.44!(0.56T3.79)!IV!C!

GG!III/IV! ! ! ! ! Severe!Toxicity!
(p>0.05*)!

! ! [132]!

2014! Asian!(China)! 277! IIITIV! PlatinumTbased! ! ! 0.82!(0.62T1.08)! C! 0.83!(0.63T1.09)! C! ! ! ! [185]!
2014! Asian!(China)! 378! ITIV! CDDP/CBDCA!

DTX/GMZ/PTX/VNR!
1.13!(0.69T1.86)!CG!
1.40!(0.75T2.59)!GG!

CC! 0.94!(0.64T1.38)!CG!
0.90!(0.55T1.47)!GG!

CC! 0.92!(0.64T1.32)!CG!
0.83!(0.52T1.32)!GG!

CC! ! ! ! [184]!

rs2094258!
2013! Asian!(China)! 433! IIIATIV! CDDP/CBDCA!

DTX/GMZ/PTX/VNR!
! ! 0.51!(0.39T0.82)! AA! 0.44!(0.34T0.78)! AA! ! ! ! [187]!

rs2296147!
2013! Asian!(China)! 433! IIIATIV! CDDP/CBDCA!

DTX/GMZ/PTX/VNR!
! ! 0.66!(0.48T0.99)! CC! 0.73!(0.51T0.97)! CC! ! ! ! [187]!

2014! Asian!(China)! 277! IIITIV! PlatinumTbased! ! ! 0.49!(0.36T0.68)! C! 0.52!(0.38T0.70)! C! ! ! ! [185]!
rs873601!

2014! Asian!(China)! 277! IIITIV! PlatinumTbased! ! ! 0.72!(0.55T0.97)! A! 0.84!(0.64T1.09)! A! ! ! ! [185]!
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1.10.1.2.1! XRCC1(

The!XRCC1!protein! interacts!with!DNA!polymerase:beta,!DNA! ligase! III! and!PARP! (poly!ADP:

ribose!polymerase),!repairing!the!damaged!DNA!strand![191].!!

XRCC1! rs1799782! (A→G! substitution! at! codon! 194,! exon! 6,! Arg→Trp)! and! rs25487! (A→G!

substitution!at!codon!399,!exon!10,!Gln→Arg)!are!the!most!studied!polymorphisms!in!XRCC1.!

The!T:allele!of!XRCC1!Arg194Trp!has!been!associated!with!better!ORR!in!Asian!population,!but!

not! in! Caucasian! patients! (Table! 5).! A! recent! meta:analysis,! which! involved! 11! studies! and!

compiled! 1.329! cases,! has! reported! similar! results! in!Asian!population! (OR=0.38;! CI95%=0.30:

0.48;!I2=0%;!Pheterogeneity=0.830;!CT/TT!vs!CC)![62].!For!XRCC1!Gln399Arg,!several!studies!in!Asian!

population!have!found!a!relationship!between!genotype!GG!and!higher!ORR!(Table!5).!This!result!

has!been!confirmed!by!a!recent!meta:analysis,!which!evaluated!13!studies!and!1.334!cases!from!

Asian! population! (OR=2.05;! CI95%=1.62:2.60;! I2=26%;! Pheterogeneity=0.18;! GG! vs! AG/AA)! [62].!

However,!more!recent!studies!in!325!and!147!Chinese!patients!have!reported!poor!ORR!for!GG!

genotype![104,197].!No!significant!association!has!been!reported!in!Caucasian!population!(Table!

5).!!

The!XRCC1!Gln399Arg!polymorphism!has!also!been!associated!with!OS,!PFS!and!toxicity!(Table!

5).! A! longer! OS! for! the! AA! genotype! has! been! reported! in! two! studies! in! Asian! (OR=1.69;!

CI95%=1.19:2.39! for! GG! vs! AG/AA! and! OR=0.17;! CI95%=0.06:0.41! for! AA! vs! GG)! and! one! in!

Caucasian! populations! (OR=0.47;! CI95%=0.23:0.95! for! A! vs! G! allele)! [76,104,154].! The! GG!

genotype!showed!significant!results!for!PFS!in!111!stage:IV!NSCLC!patients!(OR=1.77;!CI95%=1.14:

2.73!for!AG/AA!vs!GG)![108]!and!has!also!been!linked!with!increased!hematological!(OR=0.32;!

CI95%=0.12:0.86! for! AG/AA! vs! GG! and! OR=0.22;! CI95%=0.06:0.82! for! AG/AA! vs! GG)! and!

gastrointestinal! toxicity! (OR=0.29;! CI95%=0.11:0.83! for! AG/AA! vs! GG)! [75,76,81].! In! contrast,!

other!study!reported!higher!incidence!of!hematological!toxicity!for!AA/AG!genotype!(OR=2.14;!

CI95%=1.21:3.78! for!AG/AA!vs!GG)! [76].!Finally,!no!associations!between!OS,!PFS,! toxicity!and!

XRCC1!Arg194Trp!SNPs!have!been!found!(Table!5).!!

1.10.1.2.2! PARP1,(PARP2(and(APE1(

The!role!of!PARP1,!PARP2!and!APE1!polymorphisms!on!clinical!outcomes!to!cisplatin!in!advanced!

NSCLC!has!been!less!investigated.!The!T:allele!for!APE1!rs1760944!polymorphism!was!found!to!

be!associated!with!gastrointestinal!toxicity!in!235!patients![76],!and!the!GG!genotype!for(APE1(
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Table&5.!Influence!of!XRCC1!polymorphisms!on!clinical!outcomes!and!toxicity!in!NSCLC!patients.!!

Year& Population& N& Stage& Chemotherapy&agents!

Outcomes! Side&Effects!
Ref.&Overall&Response&Rate& Overall&survival& ProgressionAfree&survival&

Type& OR&(95%&CI)& Ref.&
Cat.&OR&(95%&CI)& Ref.&

Cat.& HR&(95%&CI)& Ref.&
Cat.& HR&(95%&CI)& Ref.&

Cat.&
rs1799782!

2004! Asian!(China)! 105! IIIBFIV! PlatinumFbased! 0.34!(0.14F0.80)! C! ! ! ! ! ! ! ! [193]!
2006! Asian!(China)! 200! IIIBFIV! PlatinumFbased! 0.43!(0.23F0.78)! C! ! ! ! ! ! ! ! [195]!
2009! Asian!(China)! 82! IV! CDDP/CBDCA!

DTX/GMZ/PTX/VNR!
0.28!(0.11F0.73)! C! ! ! ! ! ! ! ! [186]!

2009! Asian!(China)! 164! IIIFIV! CDDPFbased! 0.49!(0.25F0.96)! C! ! ! ! ! ! ! ! [192]!
2011! Asian!(China)! 130! IIIBFIV! PlatinumFbased! 0.39!(0.18F0.86)! C! ! ! ! ! ! ! ! [194]!
2012! Asian!(China)! 460! IIIFIV! CDDP!

DTX/GMZ/PTX/VNR!
! ! 1.23!(0.81F1.89)!CT!

0.45!(0.23F0.87)!TT!
CC! ! ! ! ! ! [198]!

2013! Asian!(China)! 147! IIIBFIV! CDDP/CBDCA!
DTX/GMZ/PMX/VNR!

0.92!(0.43F1.96)! CC! 0.88!(0.48F1.61)! CC! 1.08!(0.68F1.72)! CC! ! ! ! [197]!

2014! Caucasian!
(Spain)!

74! IIIAFIV! CDDP/CBDCA!
DTX/GMZ/PMX/PTX/VNR!

5.86!(0.64F151.17)!III!
0.46!(0.06F2.15)!IV!

CC! ! ! ! ! Severe!Toxicity!
(p>0.05*)!

! ! [132]!

2014! Asian!(China)! 375! IIIAFIV! CDDP/CBDCA!
DTX/PTX/VNR!

1.10!(0.72F1.71)! CC! 0.81!(0.56F1.66)! CC! 0.85!(0.57F1.59)! CC! ! ! ! [174]!!

2014! Asian!(China)! 378! IFIV! CDDP!
DTX/GMZ/PTX/VNR!

1.28!(0.78F2.09)!CT!!
1.63!(0.84F3.12)!TT!

CC! 0.91!(0.61F1.33)!CT!
0.82!(0.47F1.39)!TT!

CC! 0.95!(0.66F1.37)!CT!
0.79!(0.47F1.31)!TT!

CC! ! ! ! [184]!

2015! Asian!(China)! 325! IIIBFIV! CDDP!
DTX/GMZ/PTX/VNR!

1.18!(0.68F2.05)!CT!
1.41!(0.61F3.47)!TT!

CC! 0.75!(0.45F1.26)!CT!
0.74!(0.33F1.60)!TT!

CC! ! ! ! ! ! [104]!

2015! Caucasian!
(Poland)!

55! IIIBFIV! CDDP/CBDCA!
VNR!

! ! ! ! ! ! Hematological!
(p>0.05*)!
Nephrotoxicity!
(p>0.05*)!
Hepatotoxicity!
(p>0.05*)!

! ! [81]!

2015! Asian!(China)! 322! IIIBFIV! CDDP!
DTX/GMZ/PTX/VNR!

1.29!(0.74F2.26)!CT!
1.98!(0.84F5.07)!TT!

CC! 0.77!(0.44F1.34)!CT!!
0.66!(0.30F1.49)!TT!

CC! ! ! ! ! ! [199]!

rs25487!
2004! Asian!(China)! 105! IIIBFIV! PlatinumFbased! 2.65!(1.12F6.26)! A! ! ! ! ! ! ! ! [193]!
2007! Caucasian!

(Italy)!
188! IIIAFIV! CDDP/CBDCA!

GMZ!
0.67!(0.31F1.45)!AA!
0.79!(0.47F1.31)!AG!

GG! 0.61!(0.36F1.03)!AG!
1.09!(0.80F1.47)!AA!

GG! ! ! ! ! ! [176]!

2009! Caucasian!
(Greece)!

119! IIIAFIV! PlatinumFbased! 1.15!(0.49F2.72)! G! 1.43!(0.85F2.40)!AG!
4.58!(1.92F10.92)!AA!

GG! ! ! Severe!Toxicity!
(p>0.05*)!

! ! [142]!

2009! Asian!(China)! 82! IV! CDDP/CBDCA!
DTX/GMZ/PTX/VNR!

1.00!(0.38F2.65)! A! ! ! ! ! ! ! ! [186]!

2009! Asian!(China)! 164! IIIFIV! CDDPFbased! 1.20!(0.63F2.30)! A! ! ! ! ! ! ! ! [192]!
2011! Asian!(China)! 111! IV! CDDP/CBDCA!

DTX/GMZ/PMX/VNR!
3.70!(1.31F10.47)! GG! ! ! 1.77!(1.14F2.73)! GG! ! ! ! [108]!

2011! Asian!(China)! 130! IIIBFIV! CDDP/CBDCA!
DTX/GMZ/PTX/VNR!

2.98!(1.38F6.40)! A! ! ! ! ! ! ! ! [194]!

2012! Caucasian!
(Netherlands)!

137! IIIBFIV! CDDP+GMZ! p>0.05*! ! 0.62!(0.34F1.11)!AG!
0.56!(0.30F1.01)!GG!

AA! 0.91!(0.53F1.58)!AG!
1.03!(0.59F1.82)!GG!

AA! Severe!Toxicity!
(p>0.05*)!

! ! [110]!

!
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N:!number!of!patients;!OR:!odds!ratio;!HR:!hazard!ratio;!95%!CI:!95%!confidence!interval;!Ref.!Cat.:!reference!category;!Ref.:!reference;!CDDP:!cisplatin;!CBDCA:!
carboplatin;!GMZ:!gemcitabine;!DTX:!docetaxel;!PMX:!pemetrexed;!PTX:!paclitaxel;!VNR:!vinorelbine.!
*pFvalue!for!chiFsquare!test;!**!pFvalue!for!long!rank!test.!
The!blanks!mean!that!the!paper!did!not!provide!any!information!on!this!parameter.!
!

Table&5.!(Continued).!

Year! Population! N! Stage! Chemotherapy&agents!

Outcomes! Side&Effects!

Ref.!Overall&Response&Rate! Overall&survival! ProgressionAfree&survival!
Type! OR&(95%&CI)! Ref.&

Cat.!OR&(95%&CI)! Ref.&
Cat.! HR&(95%&CI)! Ref.&

Cat.! HR&(95%&CI)! Ref.&
Cat.!

rs25487!
2012! Asian!(China)! 89! IIIFIV! CDDP!

DXT/GMZ/VNR!
4.81!(1.78F13.01)!! A! ! ! ! ! ! ! ! [152]!

2012! Asian!(China)! 460! IIIFIV! CDDP!
DTX/GMZ/PTX/VNR!

! ! 0.76!(0.53F1.07)!AG!
0.42!(0.21F0.82)!AA!

GG! ! ! ! ! ! [198]!

2013! Caucasian!
(Italy)!

98! IIIBFIV! CDDPFbased! 1.22!(0.32F4.64)!! G! 0.47!(0.23F0.95)!! G! 0.83!(0.41F1.70)!! G! ! ! ! [154]!

2013! Asian!(Korea)! 382! IIIFIV! CDDP!
PTX!

3.92!(1.37F11.21)! G! 1.41!(0.88F2.26)! G! ! ! ! ! ! [196]!

2013! Asian!(China)! 147! IIIBFIV! CDDP/CBDCA!
DTX/GMZ/PMX/VNR!

2.35!(1.11F5.00)! GG! 0.89!(0.49F1.62)! GG! 0.79!(0.50F1.25)! GG! ! ! ! [197]!

2014! Asian!(China)! 375! IIIAFIV! CDDP/CBDCA!
DTX/PTX/VNR!!

1.69!(1.12F2.64)! GG! 0.55!(0.23F0.94)! GG! 0.61!(0.31F1.22)! GG! ! ! ! [174]!

2014! Asian!(China)! 487! IIIAFIV! CDDP/CBDCA!
DTX/GMZ/PTX/VNR!

p=0.930*! ! 1.69!(1.19F2.39)! A! p=0.205**! ! Hematological!
Gastrointestinal!

2.14!(1.21F3.78)!!
0.91!(0.45F1.84)!!

GG! [76]!

2014! Caucasian!
(Spain)!

74! IIIAFIV! CDDP/CBDCA!
DTX/GMZ/PMX/PTX/VNR!

0.96!(0.24F3.88)!III!AG!
3.89!(0.43F95.90)!III!AA!
0.67!(0.23F1.88)!IV!AG!
0.35!(0.08F1.35)!IV!AA!

GG! ! ! ! ! Severe!Toxicity!
(p>0.05*)!

! ! [132]!

2014! Asian!(China)! 378! IFIV! CDDP!
DTX/GMZ/PTX/VNR!

1.53!(0.94F2.57)!AG!
2.27!(1.64F6.97)!AA!

GG! 0.87!(0.60F1.24)!AG!
0.51!(0.26F0.98)!AA!

GG! 0.81!(0.58F1.15)!AG!
0.48!(0.25F0.88)!AA!

GG! ! ! ! [184]!

2015! Asian!(China)! 97! IIIBFIV! CDDP!
DXT/GMZ/PXT/VNR!

1.407!(0.539F3.675)!! GG! ! ! 0.89!(0.58F1.38)!! GG! Hematological!
Gastrointestinal!

0.32!(0.12F0.86)!!
0.29!(0.11F0.83)!!

GG! [75]!

2015! Asian!(China)! 325! IIIBFIV! CDDP!
DTX/GMZ/PTX/VNR!

1.97!(1.13F3.43)!AG!
3.76!(1.52F10.53)!AA!

GG! 0.49!(0.29F0.83)!AG!
0.17!(0.06F0.41)!AA!

GG! ! ! ! ! ! [104]!

2015! Caucasian!
(Greece)!

107! IIIBFIV! CDDP!
DTX/GMZ/PTX/VNR!

p=0.529*! ! 1.01!(0.64F1.5)! GG! 0.83!(0.55F1.26)! GG! Hematological!
(p>0.05*)!

! ! [143]!

2015! Caucasian!
(Poland)!

55! IIIBFIV! CDDP/CBDCA!
VNR!

! ! ! ! ! ! Hematological!! 0.22!(0.06F0.82)!! GG! [81]!

2015! Asian!(China)! 322! IIIBFIV! CDDP!
DTX/GMZ/PTX/VNR!

1.53!(0.92F2.54)!AG!
3.37!(1.44F8.53)!AA!

GG! 0.53!(0.31F0.91)!AG!!
0.39!(0.18F0.83)!AA!

GG! ! ! ! ! ! [199]!
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rs3136820!showed!better!OS!compared!to!the!TT!genotype!in!147!patients!(HR=0.33;!CI95%=0.12I

0.92)! [197].!A!polymorphism! in!PARP1! (rs1136410)!has!also!been!associated!with!survival;! in!

particular,! patients! with! CC! genotype! showed! lower! PFS! than! CT/TT! patients! (HR=1.90;!

CI95%=1.02I3.52)! [197].! Finally,! no! studies!have!evaluated!polymorphisms! in!PARP2! and! their!

associations!with!clinical!outcomes!or!toxicity.!

1.10.1.3! DSB(pathway(

The!DSB!pathway!is!involved!in!repairing!the!most!severe!lesions,!affecting!both!strands,!which!

may!result!in!cell!death!or!a!diversity!of!genetic!alterations,!such!as!deletions!and!chromosomal!

aberrations! [200].!Homologous! recombination! and!nonIhomologous! endIjoining! are! the! two!

main!mechanisms!of!the!DSB!pathway![200].!Key!proteins!involved!are!MRE11!(MRE11!homolog!

A,!double!strand!break!repair!nuclease),!NBN!(nibrin)!and!RAD50!(RAD50!double!strand!break!

repair!protein),!which!form!the!MRE11!complex,!BRCA1!(breast!cancer!1),!BRCA2!(breast!cancer!

2),!RAD51!(RAD51!recombinase)(and!XRCC3![200,201].!Despite!of!the!essential!function!of!these!

proteins! in!DSB! pathway,! only! a! polymorphism! in! XRCC3! gene! has! been! extensively! studied!

(Table!6).!

The!C→T!substitution!at!codon!241,!exon!7!of!XRCC3((Thr→Met,!rs861539)!has!been!associated!

with!ORR!and!OS,!but!not!with!PFS!or!toxicity!(Table!6).The!genotype!CT/TT!has!shown!higher!

ORR! (OR=2.72;! CI95%=1.17I6.31! for! CT/TT! vs! CC)! in! 137!Caucasian! stage! IIIIIV!NSCLC!patients!

[110],! a! result! confirmed! by! a! metaIanalysis! that! included! 7! studies! and! 1.186! patients!!

(OR=1.51;!CI95%=1.10I2.07;!I
2=0%;!Pheterogeneity=0.618;!CT/TT!vs!CC)![63].!The!TT!genotype!has!also!

been! associated! with! prolonged! OS! in! 135! Caucasian! stage! IIIIIV! NSCLC! patients! (OR=0.43;!

CI95%=0.22I0.82!for!TT!vs!CC)![147].!

1.10.2! p53(pathway(

The! TP53! tumor! suppressor! gene! regulates! the! DNA! repair! through! its! ability! to! act! as! a!

transcription!factor!and!to!interact!with!damaged!DNA,!promoting!the!activation!of!DNA!repair!

mechanisms! [205,206].! In! addition,! TP53! may! induce! apoptosis,! arresting! the! cell! cycle!

progression,!when!DNA!damage!is!extensive!(Figure!2)![207,208].!!

!

!
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Table&6.!Influence!of!XRCC3!polymorphism!on!clinical!outcomes!and!toxicity!in!NSCLC!patients.!

N:!number!of!patients;!OR:!odds!ratio;!HR:!hazard!ratio;!95%!CI:!95%!confidence!interval;!Ref.!Cat.:!reference!category;!Ref.:!reference;!CDDP:!cisplatin;!CBDCA:!
carboplatin;!GMZ:!gemcitabine;!DTX:!docetaxel;!PMX:!pemetrexed;!PTX:!paclitaxel;!VNR:!vinorelbine;!VP16:!etopósido.!
*pVvalue!for!chiVsquare!test;!**!pVvalue!for!long!rank!test.!
The!blanks!mean!that!the!paper!did!not!provide!any!information!on!this!parameter.!

Year& Population& N& Stage& Chemotherapy&agents!

Outcomes! Side&Effects!
Ref.&Overall&Response&Rate& Overall&survival& ProgressionAfree&survival&

Type& OR&(95%&CI)& Ref.&
Cat.&OR&(95%&CI)& Ref.&

Cat.& HR&(95%&CI)& Ref.&
Cat.& HR&(95%&CI)& Ref.&

Cat.&
rs861539!

2006! Caucasian!
(Spain)!

135! IIIVIV! CDDP!
GMZ!

! ! 0.60!(0.37V0.95)!CC!
0.43!(0.22V0.82)!TT!

CC! ! ! ! ! ! [147]!

2011! Caucasian!
(Italy)!

192! IIIBVIV! CDDP!
GMZ/PXT/VNR!!

1.60!(0.81V3.19)! CC! p>0.05**! ! p>0.05**! ! Grade!3V4! Hematological:!
0.95!(0.37V2.43)!CT!
0.90!(0.32V2.52)!CC!
NonVhematological!
0.53!(0.17V1.68)!CT!
0.23!(0.05V1.19)!CC!

! [160]!

2011! Caucasian!
(Italy)!

80! IIIBVIV! CDDP/CBDCA!
GMZ/PTX/VP16!

p>0.05*! ! p>0.05**! ! p>0.05**! ! Hematological/!
NonVhematological!
(p>0.05*)!

! ! [161]!

2011! Caucasian!
(Spain)!

493! IIIBVIV! CDDP!
DTX!

! ! ! ! ! ! Neutropenia!grade!
1V4!(p=0.37*)!

! ! [164]!

2011! Caucasian!
(USA)!

228! IAVIV! PlatinumVbased! ! ! 1.09!(0.78V1.54)! CC! ! ! ! ! ! [203]!

2012! Caucasian!
(Netherlands)!

137! IIIBVIV! CDDP!
GMZ!

2.72!(1.17V6.31)! CC! 1.12!(0.74V1.71)!CT!
1.54!(0.87V2.72)!TT!

CC! 0.82!(0.56V1.21)!CT!
1.21!(0.73V2.02)!TT!

CC! Severe!Toxicity!
(p>0.05*)!

! ! [110]!

2012! Asian!(China)! 62! IIIBVIV! PlatinumVbased! 0.18!(0.01V3.42)! CC! 0.91!(0.21V3.91)! CC! p=0.428**! ! ! ! ! [153]!
2012! Asian!(China)! 340! IIIBVIV! CDDP/CBDCA!

DTX/GMZ/PXT/VNR!
! ! p=0.205**! ! p=0.532**! ! ! ! ! [139]!

2012! Caucasian!
(Spain)!

180! IIIBVIV! CDDP!
VNR!

1.42!(0.71V2.82)! CC! ! ! p=0.44**! CC! Grado!≥3:!
Hematological!
(p>0.05*)!
Asthenia!(p>0.05*)!
Gastrointestinal!
(p>0.05*)!

! ! [172]!

2012! Caucasian!
(Poland)!

171! IVIV! PlatinumVbased! ! ! 0.89!(0.57V1.40)! CC! 1.06!(0.71V1.60)! CC! ! ! ! [202]!

2012! Asian!(China)! 355! IIIBVIV! CDDP/CBDCA!
DTX/GMZ/PXT/VNR!

0.89!(0.40V1.97)! CC! p=0.003**!
Gemcitabine!group!

! p>0.05**! ! ! ! ! [182]!

2013! Caucasian!
(Italy)!

98! IIIBVIV! CDDPVbased! 0.91!(0.30V2.75)!! C! 1.0!(0.59V1.71)! C! 1.11!(0.65V1.89)!! C! ! ! ! [154]!

2014! Asian!(China)! 378! IVIV! CDDP!
DTX/GMZ/PTX/VNR!

1.24!(0.78V1.98)!CT!!
1.78!(0.81V3.85)!TT!

CC! 0.93!(0.65V1.34)!CT!
0.94!(0.50V1.75)!TT!

CC! 0.92!(0.65V1.30)!CT!
0.81!(0.43V1.49)!TT!

CC! ! ! ! [204]!
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1.10.2.1! TP53)

The!TP53!tumor!suppressor!gene!has!a!prominent!role!in!carcinogenesis![208].!It!has!an!anti;

cancer! function,! inhibiting! angiogenesis,! inducing! apoptosis! of! tumor! cells! and!maintaining.!

genomic!stability![208].!This!gene!is!frequently!somatically!mutated!in!NSCLC!(40;70%),!which!

may!modify!p53!activity!and!induce!resistance!to!platinum!based!chemotherapy![209].!

In! tumor! cell! lines! with! a! wild! type! TP53! gene,! the! GG! genotype! of! a! common! TP53!

polymorphism!located!at!codon!72,!exon!4!(C→G,!rs1042522,!Pro72Arg),!enhances!the!risk!of!

death! by! promoting! the! mitochondrial! localization! of! p53! [210].! When! the! p53! protein! is!

mutated,!the!polymorphism!has!the!opposite!effect![211,212].!In!NSCLC!patients!treated!with!

platinum!compounds,!the!p53!mutant!protein!with!GG!genotype!has!been!described!to!abolish!

the!function!of!p73,!a!related!p53!protein,!and!therefore!inhibit!apoptosis![64].!The!CC!genotype!

has!shown!better!response!(OR=3.02;!CI95%=1.77;5.18;!CC!vs!GG)!in!640!NSCLC!patients!treated!

with! platinum! compounds! [64]! while! the! GG! variant! has! been! associated! with! higher!

gastrointestinal!toxicity!(OR=0.24;!CI95%=0.08;0.81!for!GC/CC!vs!GG)!(Table!7)![88].!!

1.10.2.2! MDM2)

The!MDM2!protein! is! a! negative! regulator! of! p53! that! binds! to! the!p53!protein! inducing! its!

ubiquitination!and!degradation![87].!Two!polymorphisms!in!MDM2!(C→T,!rs1470383!and!A→G,!

rs1690924)!have!been!associated!with!gastrointestinal!and!hematological!toxicity,!but!not!with!

OS!and!PFS! in!663!Chinese!NSCLC!patients! (Table!7)! [65].!Patients!with! the!AA!genotype! for!

MDM2;rs1470383!showed!lower!hematological!chemotherapy;related!toxicity!than!those!with!

the!GG!genotype!(OR=4.10;!CI95%=1.73;9.71!for!GG!vs!AA)![65].!In!contrast,!the!GG!genotype!for!

MDM2!rs1690924!has!been!related!to!lower!gastrointestinal!toxicity!(OR=2.32;!CI95%=1.30;4.14!

for!AG!vs!AA)!(Table!7)![65].!The!relationship!between!these!SNPs!with!response!has!not!been!

evaluated.!

An!association!has!also!been! found!between!a!SNP! in! the!promoter! region!of!MDM2! (T→G,!

rs2279744)!and!clinical!outcomes!in!NSCLC!patients!treated!with!cisplatin/carboplatin![88,89].!

The!GG!genotype!correlated!with!longer!OS!(HR=1.33;!CI95%=1.03;1.72!for!GT/TT!vs!GG)!in!568!

NSCLC!patients![89]!and!lower!hematological!toxicity!in!444!Chinese!advanced!NSCLC!patients!

(OR=2.18;!CI95%=1.12;4.25!for!GT/TT!vs!GG)![88].!

!
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Table&7.!Influence!of!TP53!and!MDM2!polymorphisms!on!clinical!outcomes!and!toxicity!in!NSCLC!patients.!!

N:!number!of!patients;!OR:!odds!ratio;!HR:!hazard!ratio;!95%!CI:!95%!confidence!interval;!Ref.!Cat.:!reference!category;!Ref.:!reference;!CDDP:!cisplatin;!CBDCA:!
carboplatin;!GMZ:!gemcitabine;!DTX:!docetaxel;!PMX:!pemetrexed;!PTX:!paclitaxel;!VNR:!vinorelbine.!
*pTvalue!for!chiTsquare!test.!
The!blanks!mean!that!the!paper!did!not!provide!any!information!on!this!parameter.!

Year& Population& N& Stage& Chemotherapy&agents!

Outcomes! Side&Effects!
Ref.&Overall&Response&Rate& Overall&survival& ProgressionAfree&survival&

Type& OR&(95%&CI)& Ref.&
Cat.&OR&(95%&CI)& Ref.&

Cat.& HR&(95%&CI)& Ref.&
Cat.& HR&(95%&CI)& Ref.&

Cat.&
TP53&

rs1042522!
2010! Asian!(Japan)! 640! IIITIV! PlatinumTbased! 3.02!(1.77T5.18)! GG! ! ! ! ! ! ! ! [64]!
2014! Asian!(China)! 444! IIIATIV! CDDP/CBDCA!

DTX/GMZ/PTX/VNR!
p=0.937*! ! ! ! ! ! Gastrointestinal! 0.24!(0.08T0.81)! GG! [88]!

MDM2&
rs1470383!

2015! Asian!(China)! 663! IIIATIV! PlatinumTbased! ! ! 1.18!(0.96T1.44)!AG!
1.20!(0.72T2.00)!GG!

AA! 1.08!(0.88T1.34)!AG!
1.13!(0.66T1.93)!GG!

AA! ! Gastrointestinal:!
0.80!(0.42T1.51)!!AG!!
0.43!(0.06T3.31)!!GG!!
Hematological:!
1.02!(0.68T1.54)!!AG!
4.10!(1.73T9.71)!!GG!

AA! [65]!

MDM2!
rs1690924!

2015! Asian!(China)! 663! IIIATIV! PlatinumTbased! ! ! 1.08!(0.89T1.31)!AG!
0.74!(0.51T1.06)!GG!

AA! 0.92!(0.76T1.12)!AG!
0.76!(0.53T1.09)!GG!

AA! Gastrointestinal!
Hematological!

Gastrointestinal:!
2.32!(1.30T4.14)!AG!!
0.58!(0.13T2.57)!GG!!
Hematological:!
1.04!(0.72T1.52)!AG!!
0.76!(0.37T1.55)!GG!!

AA! [65]!

MDM2!
rs229744!

2011! Asian!(China)! 561! ITIV! PlatinumTbased! ! ! 1.33!(1.03T1.72)! GG! ! ! ! ! ! [89]!
2014! Asian!(China)! 444! IIIATIV! CDDP/CBDCA!

DTX/GMZ/PTX/VNR!
p=0.225*! ! ! ! ! ! Gastrointestinal! 2.18!(1.12T4.25)! GG! [88]!
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1.10.3! PI3K/PTEN/AKT-pathway-

The! PTEN/PI3K/AKT! signaling! is! involved! in! a! great! variety! of! cell! processes,! such! as! cell!

proliferation!and!survival,!which!may!be!altered!by!polymorphisms!in!the!genes!that!integrate!

the!pathway![213].!!

1.10.3.1! PI3K-

The!PI3K!enzyme!catalyzes! the!conversion!of!PIP2! into!PIP3,!activating! the!downstream!AKT!

signaling![214].!Despite!of!this!key!role,!none!of!the!polymorphisms!studied!to!date!in!the!PI3K(

gene!(A→G,!rs7651265;!C→G,!rs7640662;!T→C,!rs7621329,!A→C!rs6443624;!G→A,!rs2699887)!

have! shown! a! significant! association! with! clinical! outcomes! in! NSCLC! patients! treated! with!

platinum!based!chemotherapy![90].!Only!the!AA!genotype!for!rs2699887!has!been!correlated!

with! increased! grade! 3Y4! toxicity! in! 168! Caucasian! stage! IIIB/IV! NSCLC! patients! (OR=3.86;!

CI95%=1.08Y13.82!for!GG!vs!AA)![90].!(

1.10.3.2! PTEN-

PTEN,!a!wellYknown!tumor!suppressor!gene,!codifies!a!protein!phosphatase!that!hydrolyzes!PIP3!

and! inhibits! the! PTEN/PI3K/AKT! pathway! [215,216].Three! polymorphisms! in! PTEN! (T→A/C,!

rs2299939;! T→G! rs12569398,! G→C! rs12557281)! have! been! evaluated,! and! only! the! AA!

genotype!in!rs2299939!!has!been!associated!with!severe!toxicity!in!168!Caucasian!stage!IIIB/IV!

NSCLC!patients!(OR=0.44;!CI95%=0.20Y0.95!for!AC/CC!vs!AA)![90].!The!influence!of!these!SNPs!on!

ORR,!PFS!and!OS!has!not!been!determined.!!

1.10.3.3! AKT-

The!AKT!protein!is!the!main!downstream!target!of!PI3K!pathway.!It!triggers!the!phosphorylation!

of! a! series! of! intermediates! effectors,! promoting! cell! cycle! progression,! cell! proliferation,!

transcription!and!cell!migration![217Y219].!

The!T!allele! in! the!AKT!polymorphisms! rs3803304!and! rs2498804!have!been!associated!with!

longer!PFS! in!advanced!NSCLC!patients!treated!with!cisplatinYbased!chemotherapy!(HR=0.66;!

CI95%=0.45Y0.97!for!CT/TT!vs!CC!and!HR=0.52;!CI95%=0.35Y0.77!for!GT/TT!vs!GG,!respectively)![90].!

In!contrast,!the!GG!genotype!of!AKT!rs1130214!have!been!correlated!with!shorter!PFS!in!168!

advanced! NSCLC! patients! (HR=0.62;! CI95%=0.42Y0.91! for! GT/TT! vs! GG)! [90],! while! it! was!

associated!with!better!OS!(HR=2.78;!CI95%=1.11Y6.99!for!TT!vs!GG)!and!PFS!(HR=1.48;!CI95%=1.02Y
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2.15!for!TT!vs!GG)!in!310!early!NSCLC!patients!receiving!cisplatinYbased!adjuvant!therapy![220].!

No!association!with!toxicity!has!been!described!in!any!polymorphism,!and!ORR!has!not!been!

evaluated![90].!

1.10.4! TGF8β-pathway-

The! TGFYβ! pathway! regulates! tumorigenesis! and! tumor! progression! through! its! effects! on!

cellular! proliferation,! survival,! angiogenesis! and! invasion,! via! cross! talk! with! SMAD!

transcriptional!regulators![94].!!

The! CT/TT! genotypes! for! the! SMAD3! polymorphisms! rs6494633! and! rs11632964! have! been!

associated!with!better!OS!(HR=1.20;!CI95%=1.01Y1.43!for!CC!vs!CT/TT!and!HR=1.52;!CI95%=1.05Y

2.17!for!CC!vs!CT/TT,!respectively)!in!598!Caucasian!stage!IIIA/IV!NSCLC!patients![91].!In!contrast,!

polymorphisms!in!TGFYβ!receptor!do!not!seem!to!be!associated!with!response!and!survival!to!

platinum!based!chemotherapy![91].!

1.10.5! Cellular-efflux-transporters-

Proteins!involved!in!drug!efflux!are!responsible!of!extruding!drugs!out!of!the!cell![98,102,103]!

and!polymorphisms!in!the!corresponding!genes!have!been!associated!with!efficacy!of!platinum!

based!chemotherapy!in!advanced!NSCLC.!

1.10.5.1! ABCB1-

ABCB1!is!the!most!extensively!studied!transmembrane!cellular!efflux!transporter.!It!belongs!to!

the!ATPYbinding!cassette!family,!and!pumps!out!the!cell!an!enormous!variety!of!drugs,!including!

platinum!compounds![98,102,103].!Polymorphisms! in!this!gene! lead!to! lower!expression!and!

activity!of!ABCB1!protein,!increasing!levels!of!drugs!outside!the!cells![221].!Contradictory!results!

have! been! obtained! when! analyzing! the! association! of! the! silent! polymorphism! rs1045642,!!

(C→T!substitution!at!codon!1142,!exon!26,!position!3435,!C3435T)![221],!with!ORR!to!platinum!

drugs!in!advanced!NSCLC!(Table!8).!Although!a!metaYanalysis,!including!5!studies!with!a!total!of!

379!Asian!and!Caucasian!patients,!reported!higher!ORR!for!the!CC!variant!(OR=1.82;!CI95%=1.17Y

2.85;!I2=0%;!Pheterogeneity=0.77;!CC!vs!CT/TT)![95].!The!CYallele!has!also!been!associated!with!better!

OS!(HR=0.77;!CI95%=0.59Y0.99!for!C!vs!T!allele)!and!PFS!(HR=1.91;!CI95%=1.13Y3.22!for!CT!vs!CC)!in!

two!studies!including!160!and!94!advanced!NSCLC!patients,!respectively![96,163].!A!correlation!

with! grade! 3Y4! gastrointestinal! toxicity! was! also! initially! reported! in! 62! stage! IIIBYIV! NSCLC!

patients!(p=0.03)![80],!but!in!further!studies!failed!to!confirm!it![97,158,163].!
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Table&8.!Influence!of!ABCB1!polymorphisms!on!clinical!outcomes!and!toxicity!in!NSCLC!patients.!!

Year& Population& N& Stage& Chemotherapy&agents!

Outcomes! Side&Effects!
Ref.&Overall&Response&Rate& Overall&survival& ProgressionAfree&survival&

Type& OR&(95%&CI)& Ref.&
Cat.&OR&(95%&CI)& Ref.&

Cat.& HR&(95%&CI)& Ref.&
Cat.& HR&(95%&CI)& Ref.&

Cat.&
rs1045642!

2004! Caucasian!
(Spain)!

62! IIIBDIV! CDDP!
DTX!

1.26!(0.42D3.83)! T! p=0.62**! ! p=0.58**! ! Grade!3D4:!
Gastrointestinal!
(p=0.03*)!

! ! [80]!

2008! Asian!(China)! 69! IIIDIV! CDDP!
VNR!

2.90!(1.05D8.00)! T! ! ! ! ! ! ! ! [223]!

2009! Asian!(China)! 54! IIIBDIV! CDDP!
DTX!

p=0.123*! ! ! ! ! ! ! ! ! [222]!

2010! Asian!(China)! 95! IIIBDIV! CDDP!
GMZ/PXT/VNR!

1.60!(0.64D4.02)! T! ! ! ! ! Hematological!
(p=0.941*)!
Hepatotoxicity/!
Nephrotoxicity!
(p=0.335*)!
Gastrointestinal!
(p=0.912*)!

! ! [158]!

2010! Caucasian!
(Spain)!

94! IIIBDIV! CDDP!
VNR!

1.92!(0.76D4.85)! T! 1.14!(0.64D2.04)! T! 1.91!(1.13D3.22)!CT!
1.64!(0.85D3.18)!TT!

CC! Grade!3D4!
(p>0.05*)!

! ! [163]!

2011! Asian!(China)! 103! IIIBDIV! CDDP/CBDCA!
DTX/GMZ/PTX/VNR!

1.62!(1.11D2.37)! CC! 1.13!(0.80D1.59)! CC! ! ! ! ! ! [224]!

2014! Asian!(China)! 161! IIIADIV! CDDP/CBDCA!
DTX/GMZ/PTX/PMX/VNR!

0.48!(0.24D0.93)! CC! p>0.05**! ! ! ! ! ! ! [130]!

2014! Caucasian!
(USA)!

160! IIIDIV! CDDP/CBDCA!
DTX/PTX!

! ! 0.77!(0.59D0.99)! C! 0.62!(0.38D1.00)! C! ! ! ! [96]!

2014! Caucasian!
(USA)!

86! IIIBDIV! CDDP/CBDCA!
GMZ/PTX/VP16!

! ! p=0.04**! ! p>0.05**! ! Grade!3D4:!
Hematological/!
NonDhematological!
(p>0.05*)!

! ! [97]!

rs2032582!
2010! Asian!(China)! 95! IIIBDIV! CDDP!

GMX/PTX/VNR!
1.88!(1.01D3.50)!T!
0.47!(0.18D1.25)!A!
1.38!(0.78D2.45)!A/T!

G! ! ! ! ! Hematological!
(p=0.880*)!
Hepatotoxicity/!
Nephrotoxicity!
(p=0.995*)!
Gastrointestinal!
(p=0.030*)!

! ! [158]!

rs1128503!
2014! Caucasian!

(USA)!
160! IIIDIV! CDDP/CBDCA!

DTX/PTX!
! ! 1.53!(1.11D2.09)! T! 2.04!(1.11D3.77)! T! ! ! ! [96]!

!
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N:!number!of!patients;!OR:!odds!ratio;!HR:!hazard!ratio;!95%!CI:!95%!confidence!interval;!Ref.!Cat.:!reference!category;!Ref.:!reference;!CDDP:!cisplatin;!CBDCA:!
carboplatin;!GMZ:!gemcitabine;!DTX:!docetaxel;!PMX:!pemetrexed;!PTX:!paclitaxel;!VNR:!vinorelbine;!VP16:!etopósido.!
*pDvalue!for!chiDsquare!test;!**!pDvalue!for!long!rank!test.!
The!blanks!mean!that!the!paper!did!not!provide!any!information!on!this!parameter.!
!

Table&8.!(Continued).&

Year! Population! N! Stage! Chemotherapy&agents!

Outcomes! Side&Effects!

Ref.!Overall&Response&Rate! Overall&survival! ProgressionAfree&survival!
Type! OR&(95%&CI)! Ref.&

Cat.!OR&(95%&CI)! Ref.&
Cat.! HR&(95%&CI)! Ref.&

Cat.! HR&(95%&CI)! Ref.&
Cat.!

rs1128503!
2014! Caucasian!

(USA)!
86! IIIBDIV! CDDP/CBDCA!

GMZ/PTX/VP16!
! ! p>0.05**! ! 0.54!(D1.11DD0.12)! CC! Grade!3D4:!

Hematological/!
NonDhematological!
(p>0.05*)!

! ! [97]!
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A!meta)analysis!in!Asian!population,!with!a!total!of!3!studies!and!96!patients,!has!reported!better!

ORR!for!the!GG!variant!(OR=2.61;!CI95%=1.44)4.74;!I2=0%;!Pheterogeneity=0.51;!GG!vs!GT/GA/TT/AA)!

of!a!polymorphism! in! linkage!disequilibrium!with!C3435T!SNP! (Ala893Ser,! rs2032582),!which!

modifies!the!expression!of!the!ABCB1!protein![95,158].! In!contrast,!no!significant!association!

with!toxicity!was!reported!and!PFS!and!OS!were!not!evaluated!(Table!8).!

Finally,! contradictory! reports! have! also! been! published! regarding! the! silent! SNP! rs1128503!

(Gly412Gly)! The! C)allele!was! associated!with! longer!OS! (HR=1.53;! CI95%=1.11)2.09! for! C! vs! T!

allele)!and!PFS!(HR=2.04;!CI95%=1.11)3.77!for!C!vs!T!allele)!in!160!stage!III)IV!NSCLC!patients![96]!

while! an! analysis! of! 86! stage! IIIB)IV! NSCLC! patients! reported! shorter! PFS! for! CC! genotype!

(HR=0.541;!CI95%=)1.11)!)0.12!for!CT/TT!vs!CC)!in![97].!No!association!with!toxicity!was!found!and!

ORR!was!not!studied!(Table!8).!

1.10.6! Gluthathione/metabolic/pathway/

The! glutathione! metabolic! pathway! mediates! platinum! detoxification! through! glutathione!

conjugation![225].!Glutathione!S)transferase!(GSTPs)!enzymes!catalyze!this!process.!The!major!

subclasses!of!GSTs!are!GSTM1,!GSTP1,!GSTT1,!and!GSTA1![226];!being!GSTP1!the!most!abundant!

isoform!in!the!lung!and!the!enzyme!mainly!involved!in!platinum!detoxification!in!NSCLC!patients!

[227,228].! A! single! nucleotide! substitution! at! exon! 5! (G→A,! rs1695,! Ile105Val)! has! been!

demonstrated! to! alter! GSTP1! activity! [229],! with! the! Val! variant! being! more! active! against!

cisplatin! and! carboplatin! compounds! [108,110,230].! Several! studies! have! reported! that! the!

AG/GG! genotypes! in! rs1695! are! associated! with! better! ORR,! PFS! and! OS! and! that! the! GG!

genotype!correlates!with!less!severe!hematological!toxicity!(p=0.02),!but!higher!neurotoxicity!

(p=0.01)!(Table!9).!

1.10.7! Folate/metabolism/

Folate!metabolisms!is!involved!in!various!intracellular!processes!such!as!DNA!methylation,!cell!

proliferation!and!synthesis!of!nucleic!and!amino!acids![231].!Genetic!alterations!in!these!genes!

may! disrupt! folate! metabolism! function,! inducing! DNA! hypomethylation! and! consequently!

activating!proto)oncogenes! [232)236].!Thus,!polymorphisms! in! folate!metabolism!genes!may!

promote!tumor!development!and!modify!sensitivity!of!tumor!cells!to!platinum!compounds.!

!

!
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Table&9.!Influence!of!GSTP1!polymorphisms!on!clinical!outcomes!and!toxicity!in!NSCLC!patients.!!

N:!number!of!patients;!OR:!odds!ratio;!HR:!hazard!ratio;!95%!CI:!95%!confidence!interval;!Ref.!Cat.:!reference!category;!Ref.:!reference;!CDDP:!cisplatin;!CBDCA:!
carboplatin;!GMZ:!gemcitabine;!DTX:!docetaxel;!PMX:!pemetrexed;!PTX:!paclitaxel;!VNR:!vinorelbine.!
*pTvalue!for!chiTsquare!test;!**!pTvalue!for!long!rank!test.!
The!blanks!mean!that!the!paper!did!not!provide!any!information!on!this!parameter.!
!

!

Year& Population& N& Stage& Chemotherapy&agents!

Outcomes! Side&Effects!
Ref.&Overall&Response&Rate& Overall&survival& ProgressionAfree&survival&

Type& OR&(95%&CI)& Ref.&
Cat.&OR&(95%&CI)& Ref.&

Cat.& HR&(95%&CI)& Ref.&
Cat.& HR&(95%&CI)& Ref.&

Cat.&
rs1695!

2006! Caucasian!
(United!
Kingdom)!

108! IIITIV! PlatinumTbased! 0.96!(0.39T2.36)! AA! 0.83!(0.44T1.58)!AG!
1.14!(0.52T2.50)!GG!

AA! ! ! Hematological!
(p=0.02*)!

! ! [109]!

2010! Asian!(China)! 113! IIIATIV! CDDP/CBDCA!
DTX/GMZ/PTX/VNR!

3.030!(1.28T7.19)! AA! ! ! ! ! ! ! ! [106]!

2011! Asian!(China)! 111! IV! CDDP/CBDCA!
DTX/GMZ/PMX/VNR!

3.961!(1.53T10.25)! G! ! ! 1.852!(1.19T2.89)! G! ! ! ! [108]!

2012! Caucasian!
(Netherlands)!

137! IIIBTIV! CDDP!
GMZ!

0.47!(0.22T1.02)! AA! 1.34!(0.89T2.02)!AG!
1.32!(0.72T2.42)!GG!

AA! 1.38!(0.92T1.97)!AG!
0.85!(0.48T1.49)!GG!

AA! Neurotoxicity!
(p=0.01*)!

! ! [110]!

2014! Asian!(China)! 91! IIIBTIV! CDDP!
DTX/GMZ/VNR!

6.931!(0.12T0.74)! AA! ! ! p<0.01**! ! ! ! ! [105]!

2015! Asian!(China)! 97! IIIBTIV! CDDP!
DTX/GMZ/VNR/PTX!

4.302!(1.19T15.52)! AA! ! ! 1.639!(1.01T2.65)! AA! Gastrointestinal!
(p>0.05*)!
Hematological!
(p>0.05*)!
Skin!(p>0.05*)!

! ! [75]!

2015! Asian!(China)! 325! IIIBTIV! CDDP!
DTX/GMZ/PTX/VNR!

2.31!(1.35T3.95)!AG!
5.68!(1.61T30.46)!GG!

AA! 0.75!(0.46T1.22)!AG!
0.36!(0.11T0.98)!GG!

AA! ! ! ! ! ! [104]!

2015! Asian!(China)! 282! IIIBTIV! PlatinumTbased! 1.59!(0.87T2.89)!AG!
2.18!(1.16T4.12)!GG!

AA! 0.58!(0.31T1.07)!AG!
0.48!(0.25T0.93)!GG!

AA! ! ! ! ! ! [107]!
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1.10.7.1! MTHFR*

MTHFR!is!a!crucial!enzyme!in!the!folate!metabolism.!Several!polymorphisms!in!this!gene!lead!to!

a!production!of!an!enzyme!with!decreased!activity!and!their!effects!have!been!linked!with!DNA!

hypomethylation,!therefore!influencing!platinum!therapy!outcomes![232I236].!!

A!C→T!transition!at!codon!222,!exon!4!(Val→Ala,!rs1801133)!has!been!found!to!be!associated!

with!response,!survival!and!toxicity!of!platinum!compounds!drugs.!A!metaIanalysis!compiling!

data!from!3!studies!and!147!patients,!both!in!Asian!and!Caucasian!populations,!has!shown!better!

response!in!individuals!with!TT!genotype!(OR=1.72;!CI95%=1.01I2.93;!I2=16%;!Pheterogeneity=0.31;!TT!

vs! CT/CC)! [66].! The! TT! variant! has! also! been! associated! with! higher! OS! (p=0.026)! and! PFS!

(p=0.012)!in!208!Italian!stage!IIIB/IV!NSCLC!patients!(Table!10)![70].!Likewise,!the!genotype!CC!

has! been! correlated! with! higher! hematological! toxicity! in! 1004! Chinese! stage! III/IV! NSCLC!

patients!(OR=0.40;!CI95%=0.19I0.85!for!CT!vs!CC)!(Table!10)![79]!

Another!polymorphism!in!MTHFR,!which!results!in!an!A→C!substitution!at!codon!429,!exon!7!

(Glu→Ala,! rs1801131),! has! also!been!associated! to!platinum!based! chemotherapy!outcomes!

[79].!Carriers!of!AA!genotype!presented!lower!ORR!(OR=1.52;!CI95%=1.04I2.23!for!AC!vs!AA),!PFS!

(p=0.03)!and!higher!gastrointestinal!toxicity!in!a!study!conducted!in!1.004!Chinese!stage!III/IV!

NSCLC!patients!(OR=0.40;!CI95%=0.22I0.75!for!AC!vs!AA)!(Table!10)![79].!!

1.10.7.2! MTR*

MTR!is!an! important!vitamin!B12Idependent!enzyme,!which!catalyzes!the!final!step! in! folate!

metabolism![111].!!!

A!transition!from!A!to!G!at!position!2756,!exon!26!(rs1805087)!causes!an!amino!acid!change!of!

Asp! to! Gly,! which! has! been! reported! to!modify! enzyme! activity! and! alter! DNA!methylation!

processes![237,238].!However,!no!significant!was!found!with!ORR!(OR=0.66;!CI95%=0.23I1.89!for!

AG/GG!vs!AA)!and!OS!(HR=0.99;!CI95%=0.23I1.89!for!AG/GG!vs!AA)!in!two!studies!including!465!

IIIV! and! 101! IIIB/IV! NSCLC! patients! treated! with! platinum! based! chemotherapy! (Table! 10)!

[67,68].!!
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1.10.7.3! SLC19A1*

The!reduced!folate!carrier!SLC19A1(is!responsible!for!the!transport!of!folate!drugs!into!the!cell,!

such!as!pemetrexed,!a!drug!that!is!usually!given!in!combination!with!carboplatin/cisplatin![239].!

Polymorphisms!in!this!gene!may!modify!the!passage!of!this!drug!into!the!tumor!cell.!

A! single! nucleotide! transition! (G→A,! rs1051266)! at! exon! 2,! which! induces! an! Arg→His!

replacement!in!codon!27,!has!demonstrated!to!alter!pemetrexedIplatinum!combination!efficacy!

[71].!The!GG!genotype!has!been!associated!with!better!OS!(HR=1.76;!CI95%=1.11I2.78!for!AG/AA!

vs!GG)! in!136! lung!cancer!patients! (Table!10)! [71].!However,!no!significant!associations!have!

been!reported!for!ORR,!PFS!and!toxicity!(Table!10).!!

1.10.8! Cytokine*signaling*

Innate!immune!cells!induce!inflammation!as!a!physiological!process!aimed!to!combat!infection.!

However,!chronic!inflammation!may!cause!persistent!tissue!damage!and!cellular!proliferation!

leading!to!metaplasia!and!dysplasia![240,241].!Consequently,!there!are!prominent!connections!

between!chronic!inflammation,!infection!and!early!stage!of!neoplastic!development.!Clinical!and!

epidemiological!studies!have!reported!that!20%!of!tumors!are!associated!to!chronic!infection,!

30%!associated!to!tobacco!smoking!and!pollutant!inhalation!and!35%!are!related!to!nutrition!

[242].!

Growth,!differentiation,!and!activation!of!immune!cells!are!mediated!by!a!family!of!cytokines!

referred! as! interleukins! (ILs)! [243].! During! tumor! development,! ILs! act! as! autocrine! and!

paracrine! growth! factors,! inhibiting! apoptosis! at! the! site! of! inflammation! [116].! IL!

polymorphisms!have!recently!been!associated!with!OS!in!stage!IIIBIIV!NSCLC!patients!receiving!

platinum!based!chemotherapy.!In!the!case!of!the!IL1B!rs1143634!polymorphism,!the!TIallele!has!

been!correlated!with!better!OS!(HR=0.78;!95%CI=0.63I0.98!for!CT/TT!vs!CC)!and!PFS!(HR=0.73;!

CI95%=0.57I0.93!for!CT/TT!vs!CC)!in!651!Caucasian!patients![78].!Likewise,!the!CC!genotype!for!

IL6!rs1800795!was!found!to!be!associated!with!better!OS!(HR=1.68;!CI95%=1.08I2.63!for!CG/GG!

vs!CC)!in!414!Portuguese!stage!IIIV!NSCLC!patients![77].!Finally,!the!CT/TT!genotypes!for!IL12A!

(rs662959)! (HR=1.41;!CI95%=1.08I1.83! for!CT/TT!vs!CC),!AC/CC! for! IL13! (rs1881457)! (HR=1.29;!

CI95%=1.00I1.66! for! AC/CC! vs! AA)! and!GG! for! IL16! (rs7170924)! (HR=0.65;! CI95%=0.50I0.83! for!

GT/TT!vs!GG)!have!been!associated!with!lower!PFS!in!651!Caucasian!stage!IIIV!NSCLC!patients!

[78].!

!
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Table&10.!Influence!of!folate!metabolisms!polymorphisms!on!clinical!outcomes!and!toxicity!in!NSCLC!patients.!!

N:!number!of!patients;!OR:!odds!ratio;!HR:!hazard!ratio;!95%!CI:!95%!confidence!interval;!Ref.!Cat.:!reference!category;!Ref.:!reference;!CDDP:!cisplatin;!CBDCA:!
carboplatin;!GMZ:!gemcitabine;!DTX:!docetaxel;!PMX:!pemetrexed;!PTX:!paclitaxel;!VNR:!vinorelbine.!
*pSvalue!for!chiSsquare!test;!**!pSvalue!for!long!rank!test.!
The!blanks!mean!that!the!paper!did!not!provide!any!information!on!this!parameter.!

Year& Population& N& Stage& Chemotherapy&agents!

Outcomes! Side&Effects!
Ref.&Overall&Response&Rate& Overall&survival& ProgressionBfree&survival&

Type& OR&(95%&CI)& Ref.&
Cat.&OR&(95%&CI)& Ref.&

Cat.& HR&(95%&CI)& Ref.&
Cat.& HR&(95%&CI)& Ref.&

Cat.&
MTHFR&

rs1801133!
2012! Caucasian!

(Italy)!
208! IIIBSIV! CBDCA+PMX! p=0.081*! ! p=0.026**! ! p=0.012**! ! ! ! ! [70]!

2014! Asian!
(China)!

1004! IIISIV! CDDP/CBDCA+DTX/GMZ/
PTX/VNR!

1.06!(0.74S1.53)!CT!
1.05!(0.65S1.69)!TT!

CC! 0.98!(0.83S1.16)!CT!
1.02!(0.82S1.28)!CC!

CC! 0.90!(0.74S1.08)!CT!
0.84!(0.65S1.09)!CC!

CC! Hematological! 0.40!(0.19S0.85)!CT!!
0.40!(0.13S1.21)!TT!

CC! [79]!

MTHFR&
rs1801131!

2014! Asian!
(China)!

1004! IIISIV! CDDP/CBDCA!
DTX/GMZ/PTX/VNR!

1.52!(1.04S2.23)!AC!
0.70!(0.28S1.73)!CC!

AA! 1.02!(0.87S1.20)!AC!
1.13!(0.69S1.84)!AA!

AA! 0.97!(0.80S1.17)!AC!
0.99!(0.55S1.78)!CC!

AA! Gastrointestinal! 0.40!(0.22S0.75)!AC!!
2.01!(0.64S6.35)!CC!!

AA! [79]!

MTR&
rs1805087!

2007! Caucasian!
(United!
Kingdom)!

465! ISIV! PlatinumSbased! ! ! 0.99!(0.23S1.89)! AA! ! ! ! ! ! [68]!

2010! Asian!
(China)!

101! IIIBSIV! CDDP/CBDCA!
DTX/GMZ/VNR!

0.66!(0.23S1.89)! AA! ! ! ! ! ! ! ! [67]!

SLC19A1!
rs1051266!

2009! Caucasian!
(Australia)!

127! IIIBSIV! CBDCA!
PMX!

! ! ! ! p=0.8**! ! ! ! ! [72]!

2010! Caucasian!
(USA)!

54! IIIBSIV! GMZ!
PMX!

! ! p=0.03**! ! ! ! Dyspnea!
(p>0.05*)!
Fatigue!
(p>0.05*)!
Hematological!
(p>0.05*)!
Hepatotoxicity!
(p>0.05*)!

! ! [73]!

2012! Caucasian!
(Italy)!

208! IIIBSIV! CBDCA!
PMX!

p=0.148*! ! p=0.634**! ! p=0.746**! ! ! ! ! [70]!

2013! Asian!
(China)!

45! IIIBSIV! CDDP!
PMX!

p=0.701*! ! p=0.022**! ! p=0.137**! ! ! ! ! [69]!

2014! Caucasian!
(United!
Kingdom)!

94! IIIBSIV! CDDP/CBDCA!
PMX!

! ! 1.76!(1.11S2.78)! GG! p>0.05**! ! Hematological!
(p>0.05*)!
Gastrointestinal!
(p>0.05*)!

! ! [71]!
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2! HYPOTHESIS!

"Genetic! markers! predict! response! and! toxicity! of! treatment! with! platinum:based!

chemotherapy!in!patients!diagnosed!with!NSCLC".!

3! OBJECTIVES!

3.1! Main!objective!

To!evaluate!the!influence!of!genetic!markers!as!prognostic!and!predictive!markers!in!patients!

diagnosed!with!NSCLC!and!treated!with!platinum:based!chemotherapy.!

3.2! Specific!objectives!

•! To!determine!the!presence!of!gene!polymorphisms!involved!in!response!and!toxicity!in!

patients!with!NSCLC!treated!with!platinum:based!chemotherapy.!!!

•! To! evaluate! the! response! to! platinum:based! chemotherapy! treatment! in! patients!

diagnosed!with!NSCLC.!

•! To!evaluate!the!overall!survival!and!progression:free!survival!in!patients!diagnosed!with!

NSCLC!treated!with!platinum:based!chemotherapy.!

•! To!evaluate!the!toxicity!profile!in!patients!diagnosed!with!NSCLC!treated!with!platinum:

based!chemotherapy.!

•! To!evaluate!the!influence!of!genetic!markers!in!effectiveness!of!the!treatment.!

•! To!evaluate!the!influence!of!genetic!markers!in!toxicity!of!the!treatment.!

!
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4! MATERIAL!AND!METHODS!

4.1! Study!design!

A!retrospective:prospective!cohorts!study!was!conducted.!

4.2! Ethics!statement!

This! study!was! performed!under! the! approval! of! the! Complejo!Hospitalario!Universitario! de!

Granada! (CHUG)! Ethics! and! Research! Committee! and! in! accordance!with! the! declaration! of!

Helsinki!(Annex!1).!A!written!informed!consent!form!was!signed!by!the!patients!for!blood!sample!

collection!and!genotyping!analysis!(Annex!2!and!3).!The!identification!of!samples!was!based!on!

non:patient!codes.!

4.3! Target!population!

Patients!with!NSCLC!treated!with!platinum:based!chemotherapy.!

4.4! Geographic!and!temporal!scope!

The! study! included! patients! diagnosed! histologically! or! cytologically! as! NSCLC! (stages! I:IV)!

between! December! 2003! and! November! 2015! and! treated! with! cisplatin! or! carboplatin! in!

combination!with!a!third:generation!drug!(gemcitabine,!paclitaxel,!pemetrexed!and!vinorelbine)!

at!the!CHUG.!

4.5! Inclusion!criteria:!

•! Age!≥18!years!old.!

•! Patients!histologically!or!cytologically!diagnosed!as!NSCLC!(stages!I:IV).!

•! Patients!treated!intravenously!with!cisplatin!or!carboplatin!in!combination!with!a!third:

generation!drug!(gemcitabine,!paclitaxel,!pemetrexed!and!vinorelbine).!

•! Voluntary! acceptance! to! participate! in! the! study! and! a! signed!written! consent! form!

according!to!the!to!law!14/2007!on!Biomedical!Research!Acceptance.!

•! Normal! results! of! hematological! function! (hemoglobin>9g/dl,! neutrophil!

count>1500/mm3,!and!platelet!count>100000/mm3),!liver!function!(bilirubin<!1.5!times!
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the!normal!upper!limit,!aspartate!aminotransferase!and!alanine!aminotransferase<2.5!

times!the!normal!upper!limit)!and!renal!function!(creatine!clearance!rate>50!ml/s).!

•! Measurable!disease!by!chest!computed!tomography!(CT)!scan.!

•! Follow:up!period!of!at!least!6!months!after!NSCLC!diagnosis.!

4.6! Exclusion!criteria!

•! Hypersensitivity!to!the!study!drugs,!to!any!of!the!excipients,!or!premedication!required!

for!chemotherapy!regimen.!

•! Pregnant!women,!lactating!or!those!who!wanted!to!become!pregnant!during!the!study!

period.!

•! Patients!treated!in!other!hospital.!

4.7! Variables!

4.7.1! Dependent!variables!

4.7.1.1! Survival!

Survival!was!evaluated!through!OS!and!PFS,!which!were!measured!as!follows:!

OS!as!time!from!cancer!diagnosis!until!final!follow:up!or!death!!

PFS!as!the!time!from!initiation!of!treatment!to!relapse,!death!or!last!known!follow:up.!

Mortality! related!data!were! collected! from!clinical! records!and! the!population:based!Cancer!

Registry!of!Granada.!

4.7.1.2! Response!

Platinum:based! chemotherapy! response! was! evaluated! based! on! the! Response! Evaluation!

Criteria!in!Solid!Tumors!(RECIST)!guideline!(Version!1.1)![244],!and!was!defined!as!follows:!

Complete! Response! (CR):! Disappearance! of! all! target! lesions.! Any! pathological! lymph! nodes!

(whether!target!or!non:target)!must!have!reduction!in!short!axis!to!<10!mm.!
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Partial!Response!(PR):!At!least!a!30%!decrease!in!the!sum!of!diameters!of!target!lesions,!taking!

as!reference!the!baseline!sum!diameters.!

Progressive!Disease!(PD):!At!least!a!20%!increase!in!the!sum!of!diameters!of!target!lesions,!taking!

as!reference!the!smallest!sum!on!study!(this!includes!the!baseline!sum!if!that!is!the!smallest!on!

study).!In!addition!to!the!relative!increase!of!20%,!the!sum!must!also!demonstrate!an!absolute!

increase!of!at!least!5!mm.!(Note:!the!appearance!of!one!or!more!new!lesions!is!also!considered!

progression).!

Stable! Disease! (SD):! Neither! sufficient! shrinkage! to! qualify! for! PR! nor! sufficient! increase! to!

qualify!for!PD,!taking!as!reference!the!smallest!sum!diameters!while!on!study.!

Patients!classified!as!CR+PR!were!catalogued!as!responders!to!treatment!and!SD+PD!as!non:

responders.!

4.7.1.3! Toxicity!

Toxicity! was! evaluated! according! to! the! Common! Terminology! Criteria! for! Adverse! Events!

(CTCAE)!Version!4.0![245].!Based!on!the!severity!of!adverse!events,!it!was!classified!into!grade!

0:2!and!3:4.!General!toxicity!was!defined!as!3:4!when!at!least!one!adverse!event!was!present!in!

grade!3:4,!and!0:2!otherwise.!The!occurrence!of!more!than!one!and!more!than!two!adverse!

events!was!also!analyzed.!

The!types!of!adverse!events!collected!were:!asthenia,!gastrointestinal! toxicity,!hematological!

toxicity,!infection,!neurotoxicity!and!nephrotoxicity.!!

4.7.2! Independent!variables!

4.7.2.1! Sociodemographic!variables!

Sociodemographic!data! including!gender,! family!history!of! cancer,!previous!non:lung!cancer,!

previous!lung!disease,!smoking!status!and!age!at!diagnosis!was!collected!from!clinical!records.!

4.7.2.2! Clinical!variables!

Clinical!data!were!also!collected!from!clinical!records!and!comprised!tumor!histology!and!stage,!

chemotherapy!agents,!surgery,!radiotherapy!and!EGFR!status.!The!tumor!staging!was!performed!

based!on!!AJCC!cancer!staging!manual![18].!



Doctoral!Thesis!Cristina!Pérez!Ramírez!
Material!and!Methods!

!96!

All! patients! received! intravenously! cisplatin! or! carboplatin! in! combination! with! a! third:

generation! drug! (gemcitabine,! paclitaxel,! pemetrexed! and! vinorelbine)! according! to! the!

National! Comprehensive! Cancer! Network! version! 4.2016! guidelines! [19].! Hematology! and!

biochemistry!analyses!were!done!at!the!end!of!each!cycle.!

The!status!of!EGFR!was!analyzed!by!cobas®!EGFR!Mutation!Test![246].!!

4.7.2.3! Genetic!variables!

4.7.2.3.1! DNA!isolation!

Blood!samples! (3!ml)!were!collected! in!BD!Vacutainer®!K3E!Plus!Blood!Collection!Tubes,!and!

saliva!samples!were!collected!in!50!ml!BD!Falcon™!conical!tubes!(BD,!Plymouth,!UK).!DNA!was!

extracted!from!white!blood!or!epithelial!cells!using!the!QiaAmp!DNA!Mini!Kit!(Qiagen!GmBH,!

Hilden,! Germany)! and! stored! at! :40ºC.! DNA! quality! was! checked! by! 1%! agarose! gel!

electrophoresis.!

4.7.2.3.2! Detection!of!gene!polymorphisms!

4.7.2.3.3! Conventional!PCR!

SLC19A1!Arg27His!(rs1051266)!and!ABCB1!Ala893Ser/Thr!(rs2032582)!gene!amplification!were!

performed!by!polymerase!chain!reaction!(PCR)!on!an!Applied!Biosystems!2720!Thermal!Cycler!

(Life! Technologies! Corporation,! Carlsbad,! California,! USA)! in! separated! tubes! for! each!

polymorphism.! The! final! volume! was! 25! µL! for! PCR! plus! restriction! fragment! length!

polymorphism! (PCR:RFLP)! and! 12.5! µL! for! direct! sequencing,! containing! 50! ng! of! DNA.! PCR!

products!were!checked!on!2%!agarose!gels!with!ethidium!bromide!and!visualized!under!UV!light.!

PCR!reaction!mix!for!ABCB1!Ala893Ser/Thr!(rs2032582)!gene!polymorphisms!contained!400!nM!

of!each!primer,!1.5!mM!of!MgCl2,!0.2!mM!of!dNTPs!(Qiagen!GmBH,!Hilden,!Germany),!0.75!U!

AmpliTaq!Gold®!DNA!Polymerase!(Applied!Biosystems,!Foster!City,!CA,!USA)!and!8%!DMSO!in!1x!

PCR!Gold!Buffer.!For!SLC19A1!Arg27His!(rs1051266)!PCR!reaction!mix!was!composed!by!400!nM!

of! each! primer,! 4!mM!of!MgCl2,! 1!mM!of! dNTPs! (Qiagen!GmBH,! Hilden,! Germany),! 0.75! U!

AmpliTaq!Gold®!DNA!Polymerase!(Applied!Biosystems,!Foster!City,!CA,!USA)!and!8%!DMSO!in!1x!

PCR!Gold!Buffer.!

The! amplification! program! was! conducted! using! a! touchdown! PCR! program! with! an! initial!

denaturation!step!of!15!min!at!94°C,!followed!by!35!cycles!of!30!seconds!at!94°C,!60!seconds!at!
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65:55ºC!(annealing!temperature!decreased!by!0.5°C!per!cycle),!30!seconds!at!72°C!and!a!final!

elongation!step!of!7!min!at!72°C.!!

4.7.2.3.4! Direct!sequencing!!

ABCB1! Ala893Ser/Thr! (rs2032582)! gene! polymorphism! was! determined! by! PCR! and! direct!

sequencing.! PCR!products!were!purified! using! the! illustra! Exostar! Kit! for! Enzymatic! PCR! and!

Sequencing!Clean:up!(GE!Healthcare!Life!Sciences,!Chicago,!Illinois,!USA).!Sequencing!reaction!

was! performed! using! 1! μl! of! Big! Dye! Terminator! v1.1! cycle! sequencing! reactive! (Applied!

Biosystems,!Foster!City,!CA,!USA),!2!μl!of!the!purified!PCR!product!and!119!nM!of!the!reverse!

PCR!primer.!Sequencing!products!were!then!purified!by!ethanol!precipitation!and!analyzed!on!

an!ABI!PRISM!3130xl!Genetic!Analyzer!(Applied!Biosystems,!Foster!City,!CA,!USA).!

4.7.2.3.5! PCRURFLP!

SLC19A1! Arg27His! (rs1051266)! gene! polymorphism! was! determined! by! PCR! plus! restriction!

fragment! length!polymorphism! (PCR:RFLP)!with!HhaI! restriction!enzyme.!Amplified!DNA!was!

digested! overnight! with! the! correspondent! restriction! enzyme! at! 37ºC,! according! to! the!

manufacturer’s!specifications! (New!England!Biolabs®! Inc,!Massachusetts,!USA).!The!digestion!

fragments! were! analysed! on! 3.5%! agarose! gel! with! ethidium! bromide! and! visualized! under!

ultraviolet!light.!The!results!of!PCR:RFLP!were!confirmed!by!direct!sequencing!in!10%!of!samples.!

4.7.2.4! Real!Time!PCR!

ERCC1! C118T! (rs11615),! ERCC1! C8092A! (rs3212986),! ERCC2! Lys751Gln! (rs13181),! ERCC2!

Asp312Asn! (rs1799793),! ERCC2! (rs50872),! ERCC2! (rs238416),! ERCC5! His46His! (rs1047768),!

ERCC5! Asp1104His! (rs17655),! XRCC1! Arg194Trp! (rs1799782),! XRCC1! Gln399Arg! (rs25487),!

MDM2! (rs1470383),! MDM2! (rs1690924),! ABCB1! C3435T! (rs1045642),! ABCB1! C1236T!

(rs1128503),!MTHFR!A1298C!(rs1801131),!MTHFR!C677T!(rs1801133),!MTR!(rs1805087),! IL1B!

(rs12621220),! IL1B! (rs1143623),! IL1B! (rs16944),! IL1B! (rs1143627),! IL6! (rs1800795),! IL16!

(rs7170924)!gene!polymorphisms!were!analyzed!by!Real:Time!PCR!via!allelic!discrimination!plots!

using!TaqMan®!real!time!PCR!primers!and!probes!on!the!Applied!Biosystems!StepOne!Real!Time!

PCR! System! (Applied! Biosystems,! Foster! City,! CA,! USA).! The! PCR! cycling! conditions! were! as!

follows:! initial!denaturation!at!95°C! for!10!minutes,! followed!by!40!cycles!of!denaturation!at!

95°C! for! 15! seconds! and! annealing/extension! at! 60°C! for! 60! seconds.! Fluorescence! signal!

intensity!due!to!degradation!of!the!TaqMan®!probe!was!quantified!during!the!annealing!phase!

of! each! PCR! cycle.! Genotype! analysis! of! the! DNA! samples!was! performed! in! duplicate.! The!
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presence! of! wild:type! and! variant! alleles! was! defined! by! comparing! the! relative! end:point!

fluorescence! created! by! the! degradation! of! each! fluorescently! labelled! TaqMan®! probe!

(VIC/FAM).!Table!11!summarizes!the!characteristics!of!each!SNP!analyzed!and!the!methodology!

used.!

Table!11.!Characteristics!of!each!SNP!analyzed!and!the!methodology!used.!

Gene!Polymorphism! Primers! Technique! Enzyme! Fragments!!
(base!pairs)!

ERCC1!C118T!(rs11615)! ! TaqMan! ! !
ERCC1!C8092A!
(rs3212986)!

! TaqMan! ! !

ERCC2!Lys751Gln!
(rs13181)!

! TaqMan! ! !

ERCC2!Asp312Asn!
(rs1799793)!

! TaqMan! ! !

ERCC2!(rs50872)! ! TaqMan! ! !
ERCC2!(rs238416)! ! TaqMan! ! !
ERCC5!His46His!
(rs1047768)!

! TaqMan! ! !

ERCC5!Asp1104His!
(rs17655)!

! TaqMan! ! !
! ! ! !

XRCC1!Arg194Trp!
(rs1799782)!

! TaqMan! ! !

XRCC1!Gln399Arg!
(rs25487)!

! TaqMan! ! !

MDM2!(rs1470383)! ! TaqMan! ! !
MDM2!(rs1690924)! ! TaqMan! ! !
MDM2!(rs1690924)! ! TaqMan! ! !
ABCB1!C3435T!
(rs1045642)!

! TaqMan! ! !
! ! ! !

ABCB1!C1236T!
(rs1128503)!

! TaqMan! ! !

ABCB1!Ala893Ser/Thr!
(rs2032582)!

Forward!primer:!
GAATATAGCAAATCTTGGGACAGGAATAA!
Reverse!primer:!
AATGGCCTGAAAACTGAAAAAGTCTGT!

Sequencing! ! !

MTHFR!A1298C!
(rs1801131)!

! TaqMan! ! !

MTHFR!C677T!
(rs1801133)!

! TaqMan! ! !

MTR!(rs1805087)! ! TaqMan! ! !
SLC19A1!Arg27His!
(rs1051266)!

Forward!primer:!
CTGCAGACCATCTTCCAAGGTG!
Reverse!primer:!
GTAGGGGGTGATGAAGCTCTC!

PCR:RFLP! HhaI! GG:!174+74!
AG:248+174+74!
AA:!248!

IL1B!(rs12621220)! ! TaqMan! ! !
IL1B!(rs1143623)! ! TaqMan! ! !
IL1B!(rs16944)! ! TaqMan! ! !
IL1B!(rs1143627)! ! TaqMan! ! !
IL6!(rs1800795)! ! TaqMan! ! !
IL16!(rs7170924)! ! TaqMan! ! !
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4.7.3! Statistical!Analysis!

Deviation! from! Hardy! Weinberg! equilibrium! and! pairwise! linkage! disequilibrium! for! each!

polymorphism!were!calculated!using!the!free,!open:source!whole!genome!association!analysis!

toolset!PLINK![247].!

Quantitative!data!were!estimated!as!the!mean!(±!standard!deviation)!for!normally:distributed!

variables! or! medians! and! percentiles! (25! and! 75)! for! non:normal! distributed! variables.! The!

Shapiro:Wilks!test!was!used!to!assess!normality.!!

The!bivariate!association!between! response!with!demographic,! clinical! and!genetic! variables!

was!tested!using!the!Pearson’s!chi:square!or!Fisher’s!exact!test,!and!evaluated!by!relative!risk!

and! their! corresponding! 95%! confidence! intervals.! The! influence! of! SNPs! on! response! and!

toxicity!were!analyzed!using!a!logistic!regression!model!(backward!stepwise!method).!

The!Kaplan:Meier!method!and!the!log:rank!test!were!employed!to!assess!associations!between!

survival!with!demographic,!clinical!and!genetic!variables.!Multivariate!Cox!proportional!hazard!

regression!model!(backward!stepwise!method)!was!used!to!estimate!the!adjusted!hazards!ratio!

and!95%!confidence!interval!for!potential!prognostic!factors!for!survival.!

All! tests! were! two:sided! and! a! probability! of! 0.05! or! smaller! was! considered! statistically!

significant.!Data!analysis!was!performed!using!R!3.0.1![248].!
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5! RESULTS!

5.1! Patients!characteristics!

A!total!of!141!NSCLC!patients!were!recruited!in!the!study.!The!baseline!characteristics!are!listed!

in!Table!12.!The!median!age!was!61![52,!67]!years,!and!104!were!males!(104/141;!73.76%);!70.5%!

presented! advanced! stage! (IIIB:IV)! (98/139).! All! patients! were! treated! with! platinum:based!

chemotherapy! in! addition! to! one! third:generation! chemotherapy! drug,! such! as! gemcitabine!

(21/141;! 14.89%),! paclitaxel! (33/141;! 23.40%),! pemetrexed! (37/141;! 26.24%)! or! vinorelbine!

(50/141;!35.46%).!!

Response! to! chemotherapy! (CR! +! PR)!was! shown! in! 98! patients! (98/141;! 70.5%).! Regarding!

treatment! options,! response! to! chemotherapy! was! higher! in! those! patients! who! received!

adjuvant!chemotherapy!(93.8%;!15/16),!whereas!response!to!chemotherapy!given!as!palliative!

treatment!was!50.8%!(31/61).!During!follow:up,!75!death!events!were!documented.!Median!OS!

and! PFS! were! 32.2! [27.0,! 52.2]! and! 14.3! [10.2,! 18.4]! months! for! all! patients,! respectively.!

However,!for!patients!with!advanced!stage!median!OS!was!25.8![21.1:32.2]!months!and!median!

PFS!10.2![8.37:5.0]!months.!During!follow:up,!grade!3:4!toxicity!profile!presented!was:!29.79%!

(42/141)! general! toxicity,! 2.13%! (3/141)! asthenia,! 2.13%! (3/141)! gastrointestinal! toxicity,!

24.11%!(34/141)!hematological!toxicity,!3.55%!(5/141)!infection,!2.13%!(3/141)!nephrotoxicity!

and!0.71%!(1/141)!neurotoxicity.!

5.2! Influence!of!clinicoUpathologic!characteristics!on!clinical!outcomes!of!platinumUbased!

chemotherapy!

5.2.1! Response!

Response!was!better! in! squamous!cell! carcinoma! (p=0.0342;!RR=1.30;!CI95%=1.02:1.66;!Table!

13),! I,! II! and! IIIA! stage! (p=0.0053;! RR=1.41;! CI95%=1.11:1.79;! Table! 13),! and! tumor! resection!

(p=0.0004;!RR=1.56;!CI95%=1.22:1.99;!Table!13).!
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Table! 12.! Clinico:pathologic! characteristics! of! the! 141!NSCLC!patients! treated!with! platinum!
based!chemotherapy.!!

! n! %!
Gender! ! !

Female! 37! 25.24!
Male! 104! 73.76!

Family!history!of!cancer! ! !
Yes! 85! 60.28!
No! 56! 39.72!

Previous!non:lung!cancer! ! !
Yes! 23! 16.31!
No! 118! 83.69!

Previous!lung!disease! ! !
Yes! 34! 24.11!
No! 107! 75.89!

Smoking!status! ! !
Current:Smokers! 72! 51.06!
Former:smokers! 52! 36.88!

Non:smokers! 17! 12.06!
Age!at!NSCLC!diagnosis!! 61![52,!67]! !

≤60! 68! 48.23!
>60! 73! 51.77!

Histology! ! !
Adenocarcinoma! 87! 61.70!

Squamous!cell!carcinoma! 51! 36.17!
Unknown! 3! 2.13!

Tumor!stage! ! !
I,!II!or!IIIA! 41! 29.5!

Neoadjuvant!Chemotherapy! 20! 48.78!
Adjuvant!Chemotherapy! 16! 39.02!

Chemoradiotherapy! 5! 12.20!
IIIB!or!IV! 98! 70.5!

Chemoradiotherapy! 37! 37.76!
Palliative! 61! 62.24!

Chemotherapy!agents! ! !
Gemcitabine! 21! 14.89!

Paclitaxel! 33! 23.40!
Pemetrexed! 37! 26.24!
Vinorelbine! 50! 35.46!

Surgery! ! !
Yes! 33! 23.4!
No! 108! 76.6!

Radiotherapy! ! !
Yes! 45! 31.91!
No! 96! 68.09!

EGFR!status! ! !
Wild:type! 72! 51.06!
Mutated! 16! 11.35!
Unknown! 53! 37.59!

Response! ! !
CR! 38! 27.14!
PR! 60! 42.86!
SD! 9! 6.43!
PD! 33! 23.57!

Response/No!response!!(divided!by!stage)! ! !
I,!II!or!IIIA! ! !

Neoadjuvant!Chemotherapy! 18/2! 90.0/10.0!
Adjuvant!Chemotherapy! 15/1! 93.8/6.2!

Chemoradiotherapy! 3/2! 60.0/40.0!
IIIB!or!IV! ! !

Chemoradiotherapy! 30/7! 81.1/18.9!
Palliative! 31/30! 50.8/49.2!

Survival! ! !
PFS! 14.3![10.2:18.4]! !
OS! 32.2![27.0:52.2]! !

Toxicity! ! !
Grade!0:2! 99! 70.21!
Grade!3:4! 42! 29.79!
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Qualitative!variables:!number!(percentage)!
Quantitative!variables:!
Normal!distribution:!mean!±!standard!deviation.!
Non:normal!distribution:!P50![P25,!P75].!
CR:!complete!response;!PR:!partial!response;!SD:!stable!disease;!PD:!progressive!disease!

Table!13.!Association!of!clinical!characteristics!with!response.!

Characteristic! N!
Response!

χ²! pUvalue! Reference!
Category!

RR! 95%!CI!PR+CR!
N!(%)!

SD+PD!
N(%)!

Gender! ! ! ! ! ! ! ! !
Female! 37! 28!(75.7)! 9!(24.3)! 0.4478! 0.5034! ! ! !Male! 103! 70!(68.0)! 33!(32.0)!

Family!history! ! ! ! ! ! ! ! !
Yes! 85! 59!(69.4)! 26!(30.6)! 0.00! 1.00! ! ! !No! 55! 39!(70.9)! 16!(29.1)!

Personal!history!of!cancer! ! ! ! ! ! ! ! !
Yes! 23! 18!(78.3)! 5!(21.7)! 0.4856! 0.4859! ! ! !
No! 117! 80!(68.4)! 37!(31.6)!

Previous!lung!disease! ! ! ! ! ! ! ! !
Yes! 34! 27!(79.4)! 7!(20.6)! 1.3485! 0.2455! ! ! !No! 106! 71!(67.0)! 35!(33.0)!

Smoking!status! ! ! ! ! ! ! ! !
Current:Smokers! 72! 55!(76.4)! 17!(23.6)! 2.9046! 0.2340!

! ! !Former:smokers! 51! 32!(62.7)! 19!(37.3)!
Non:smokers! 17! 11!(64.7)! 6!(35.3)!

Age!at!NSCLC!diagnosis!! ! ! ! ! ! ! ! !
≤60! 68! 44!(64.7)! 24!(35.3)! 1.3086! 0.2527! ! ! !>60! 72! 54!(75.0)! 18!(25.0)!

Histology! ! ! ! ! ! ! ! !
Adenocarcinoma! 87! 55!(63.2)! 32!(36.8)! 4.4829! 0.0342! Squamous!cell!

carcinoma! 1.30! 1.02:1.66!Squamous!cell!carcinoma! 50! 41!(82.0)! 9!(18.0)!
Tumor!stage! ! ! ! ! ! ! ! !

I,!II!and!IIIA! 41! 36!(87.8)! 5!(12.2)! 7.7851! 0.0053! I,!II!and!IIIA! 1.41! 1.11:1.79!IIIB!and!IV! 98! 61!(62.2)! 37!(37.8)!
Chemotherapy!agents! ! ! ! ! ! ! ! !

Gemcitabine! 20! 11!(55.0)! 9!(45.0)!
6.8378! 0.0773!

! ! !Paclitaxel! 33! 26!(78.8)! 7!(21.2)!
Pemetrexed! 37! 22!(59.5)! 15!(40.5)!
Vinorelbine! 50! 39!(78.0)! 11!(22.0)!

Surgery! ! ! ! ! ! ! ! !
Yes! 32! 31!(96.9)! 1!(3.1)! 12.656! 0.0004! Yes! 1.56! 1.22:1.99!No! 108! 67!(62.0)! 41!(38.0)!

Radiotherapy! ! ! ! ! ! ! ! !
Yes! 45! 35!(77.8)! 10!(22.2)! 1.4035! 0.2361! ! ! !No! 95! 63!(66.3)! 32!(33.7)!

EGFR!status! ! ! ! ! ! ! ! !
Wild!type! 71! 46!(64.8)! 25!(35.2)! 1.6244! 0.2025! ! ! !Mutated! 16! 7!(43.8)! 9!(56.2)!

N:!number!of!patients;!PR+CR:!partial!response!+!complete!response;!SD+PD:!stable!disease!+!
progressive!disease;!RR:!relative!risk;!95%!CI:!95%!confidence!interval.!

5.2.2! Survival!

The!clinical!factors!associated!with!OS!were:!female!(plog:rank=0.0082;!85.4!vs!27.0!months;!Table!

14;!Figure!3),!squamous!cell!carcinoma!(plog:rank=0.0021;!59.4!vs!26.1!months;!Table!14;!Figure!

4),! I,! II! and! IIIA! stage! (plog:rank=<0.001;! 85.4! vs! 25.8! months;! Table! 14;! Figure! 5),! paclitaxel!

chemotherapy!agent!(plog:rank=<0.001;!Table!14;!Figure!6)!and!tumor!resection!(plog:rank!=<0.001;!

114.0!vs!26.1!months;!Table!14;!Figure!7).!
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Similarly,!median! PFS!was! better! in! female! (plog:rank! =0.0418;! 19.6! vs! 11.0!months;! Table! 15;!

Figure!8),!squamous!cell!carcinoma!(plog:rank=0.0034;!27.3!vs!11.4!months;!Table!15;!Figure!9),!I,!

II! and! IIIA! stage! (plog:rank=<0.001;! 44.0! vs! 10.2! months;! Table! 15;! Figure! 10),! paclitaxel! as!

chemotherapy!agent!(plog:rank=<0.001;!Table!15;!Figure!11),!tumor!resection!(plog:rank=<0.001;!82.2!

vs!10.0!months;!Table!15;!Figure!12).!A!trend!towards!better!PFS!was!showed!in!those!patients!

who!received!concomitant!or!concurrent!radiotherapy!but!it!was!not!statistically!significant!(plog:

rank=0.0566;!23.2!vs!11.2!months;!Table!15;!Figure!13).!

Table!14.!Association!of!clinical!characteristics!with!overall!survival.!

Characteristic!

OS!

N! Event
s!

MST!
(mo)! 95%!CI! LogURank!

pUvalue!
Reference!
Category!

Univariate!
Cox!Model!

HR! 95%!CI! pUvalue!
Gender! ! ! ! ! ! ! ! ! !

Female! 37! 16! 85.4! 47.4:NR! 0.0082! Female! 2.10! 1.20:3.67! 0.0096!Male! 104! 60! 27.0! 24.2:39.1!
Family!history! ! ! ! ! ! ! ! ! !

Yes! 85! 48! 31.1! 25.8:60.7! 0.8580! ! ! ! !No! 56! 28! 39.1! 26.1:73.9!
Personal!history!of!cancer! ! ! ! ! ! ! ! ! !

Yes! 23! 12! 48.4! 31.1:NR! 0.2710! ! ! ! !No! 118! 64! 30.7! 25.8:52.2!
Previous!lung!disease! ! ! ! ! ! ! ! ! !

Yes! 34! 14! 39.1! 24.5:NR! 0.3180! ! ! ! !No! 107! 62! 30.7! 25.8:52.2!
Smoking!status! ! ! ! ! ! ! ! ! !

Current:Smokers! 72! 38! 34.1! 27.7:60.7!
0.8510! ! ! ! !Former:smokers! 52! 26! 25.4! 21.1:NR!

Non:smokers! 17! 12! 48.4! 26.9:NR!
Age!at!NSCLC!diagnosis! ! ! ! ! ! ! ! ! !

≤60! 68! 39! 27.9! 23.1:60.7! 0.6100! ! ! ! !>60! 73! 37! 39.1! 31.1:64.7!
Histology! ! ! ! ! ! ! ! ! !

Adenocarcinoma! 87! 56! 26.1! 23.1:32.4! 0.0021! Squamous!cell!
carcinoma! 2.23! 1.32:3.76! 0.0027!Squamous!cell!carcinoma! 51! 19! 59.4! 41.8:NR!

Tumor!stage! ! ! ! ! ! ! ! ! !
I,!II!and!IIIA! 41! 16! 85.4! 64.7:NR! <0.001! I,!II!and!IIIA! 3.21! 1.82:5.66! <0.001!IIIB!and!IV! 98! 59! 25.8! 21.1:32.2!

Chemotherapy!agents! ! ! ! ! ! ! ! ! !
Gemcitabine! 21! 13! 26.9! 21.1:NR!

<0.001! Paclitaxel!

2.23! 1.07:4.68! 0.0334!
Paclitaxel! 37! 16! 85.4! 54.3:NR! 1.00! ! !

Pemetrexed! 33! 28! 15.5! 12.3:31.1! 5.07! 2.60:9.87! <0.001!
Vinorelbine! 50! 19! 43.1! 32.0:NR! 1.33! 0.67:2.62! 0.4164!

Surgery! ! ! ! ! ! ! ! ! !
Yes! 33! 11! 114.0! 73.9:NR! <0.001! Yes! 5.55! 2.76:11.12! <0.001!No! 108! 65! 26.1! 21.4:32.2!

Radiotherapy! ! ! ! ! ! ! ! ! !
Yes! 45! 17! 41.8! 28.1:NR! 0.2090! ! ! ! !No! 96! 59! 30.0! 24.5:54.3!

EGFR!status! ! ! ! ! ! ! ! ! !
Wild!type! 16! 13! 26.9! 20.9:NR! 0.4160! ! ! ! !
Mutated! 72! 48! 27.7! 23.1:39.1! ! ! ! !

N:!number!of!patients;!MST:!median!survival!time!(months);!NR:!not!reached;!HR:!hazard!ratio;!
95%!CI:!95%!confidence!interval.!
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!

Figure!3.!Kaplan:Meier!curve!for!overall!survival!according!to!gender.!

!

Figure!4.!Kaplan:Meier!curve!for!overall!survival!according!to!tumor!histology.!

!

Figure!5.!!Kaplan:Meier!curve!for!overall!survival!according!to!tumor!stage.!
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!

Figure!6.!!Kaplan:Meier!curve!for!overall!survival!according!to!chemotherapy!agents.!

!

Figure!7.!Kaplan:Meier!curve!for!overall!survival!according!to!surgery.
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Table!15.!Association!of!clinical!characteristics!with!progression:free!survival.!

Characteristic!

PFS!

N! Events! MST!
(mo)! 95%!CI! LogURank!

pUvalue!
Reference!
Category!

Univariate!
Cox!Model!

HR! 95%!CI! pUvalue!
Gender! ! ! ! ! ! ! ! ! !

Female! 37! 22! 19.6! 15.5:NR! 0.0418! Female! 1.63! 1.01:2.63! 0.0439!Male! 104! 78! 11.0! 8.5:17.1!
Family!history! ! ! ! ! ! ! ! ! !

Yes! 85! 63! 14.6! 11.0:20.4! 0.6410! ! ! ! !No! 56! 37! 10.9! 6.9:23.2!
Personal!history!of!cancer! ! ! ! ! ! ! ! ! !

Yes! 23! 15! 16.9! 10.0:NR! 0.4100! ! ! ! !No! 118! 85! 13.2! 10.1:18.7!
Previous!lung!disease! ! ! ! ! ! ! ! ! !

Yes! 34! 21! 19.2! 10.20:
38.4! 0.2630! ! ! ! !

No! 107! 79! 12.9! 9.17:17.6!
Smoking!status! ! ! ! ! ! ! ! ! !

Current:Smokers! 72! 49! 16.1! 10.3:34.4!
0.3500! ! ! ! !Former:smokers! 52! 37! 11.9! 8.4:18.4!

Non:smokers! 17! 14! 15.5! 4.7:NR!
Age!at!NSCLC!diagnosis! ! ! ! ! ! ! ! ! !

≤60! 68! 51! 10.9! 7.6:19.6! 0.7640! ! ! ! !>60! 73! 49! 16.8! 11.2:23.3!
Histology! ! ! ! ! ! ! ! ! !

Adenocarcinoma! 87! 69! 11.4! 7.5:16.9! 0.0034! Squamous!cell!
carcinoma! 1.89! 1.23:2.91! 0.0039!Squamous!cell!carcinoma! 51! 30! 27.3! 10.9:44.0!

Tumor!stage! ! ! ! ! ! ! ! ! !
I,!II!and!IIIA! 41! 21! 44.0! 23.33:NA! <0.001! I,!II!and!IIIA! 2.81! 1.71:4.63! <0.001!IIIB!and!IV! 98! 78! 10.2! 8.37:15.0!

Chemotherapy!agents! ! ! ! ! ! ! ! ! !
Gemcitabine! 21! 19! 10.2! 6.5:18.4!

<0.001! Paclitaxel!

3.20! 1.65:6.24! <0.001!
Paclitaxel! 33! 21! 23.2! 11.9:NR! 1.00! ! !

Pemetrexed! 37! 33! 7.0! 5.2:13.2! 3.79! 2.08:6.92! <0.001!
Vinorelbine! 50! 27! 34.4! 9.2:NR! 1.06! 0.59:1.91! 0.8363!

Surgery! ! ! ! ! ! ! ! ! !
Yes! 33! 14! 82.2! 44.0:NR! <0.001! Yes! 4.93! 2.73:8.91! <0.001!No! 108! 86! 10.0! 7.6:13.2!

Radiotherapy! ! ! ! ! ! ! ! ! !
Yes! 45! 25! 23.2! 12.8:39.1! 0.0566! Yes! 1.55! 0.98:2.44! 0.0588!No! 96! 75! 11.2! 7.5:16.9!

EGFR!status! ! ! ! ! ! ! ! ! !
Wild!type! 72! 62! 10.3! 7.7:17.1! 0.3170! ! ! ! !
Mutated! 16! 14! 6.0! 4.7:NR! ! ! ! !

N:!number!of!patients;!MST:!median!survival!time!(months);!NR:!not!reached;!HR:!hazard!ratio;!
95%!CI:!95%!confidence!interval.!
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!

Figure!8.!Kaplan:Meier!curve!for!progression:free!survival!according!to!gender.!

!

Figure!9.!Kaplan:Meier!curve!for!progression:free!survival!according!to!tumor!histology.!

!

Figure!10.!Kaplan:Meier!curve!for!progression:free!survival!according!to!tumor!stage.!
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!

Figure!11.!Kaplan:Meier!curve!for!progression:free!survival!according!to!chemotherapy!agents.!

!

Figure!12.!Kaplan:Meier!curve!for!progression:free!survival!according!to!surgery.!

!

Figure! 13.! Kaplan:Meier! curve! for! progression:free! survival! to! concomitant! or! concurrent!
radiotherapy.!
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5.2.3! Toxicity!

General!toxicity!was!associated!with!personal!history!of!cancer!(p=0.0077;!RR=7.99;!CI95%=1.73:

36.8;!Table!16)!and!chemotherapy!agents!(p=0.0003;!Table!16).!Hematological!toxicity!was!also!

associated!with!personal!history!of!cancer!(p=0.0311;!RR=6.43;!CI95%=1.18:34.91;!Table!17)!and!

chemotherapy! agents! (p=0.0022;! Table! 17).! Nephrotoxicity! was! associated! with! histology!

(p=0.0486;!Table!18).!!

Asthenia,! gastrointestinal! toxicity,! infection,! neurotoxicity! and! the! occurrence! of! multiple!

adverse!events!were!not!associated!with!clinical!or!demographic!characteristics!(Tables!19,!20,!

21,!22,!23,!24).!

Table!16.!Association!of!clinical!characteristics!with!toxicity.!

Characteristic! N!
Toxicity!

χ²! pUvalue! Reference!
Category!

RR! 95%!CI!Grade!3U4!
N!(%)!

Grade!2U3!
N(%)!

Gender! ! ! ! ! ! ! ! !
Female! 37! 11!(29.7)! 26!(70.3)! 0! 1! !

! !Male! 104! 31!(29.8)! 73!(70.2)!
Family!history! ! ! ! ! ! ! ! !

Yes! 56! 21!(24.7)! 64!(75.3)! 2.0659! 0.1506! ! ! !No! 85! 21!(37.5)! 35!(62.5)!
Personal!history!of!cancer! ! ! ! ! ! ! ! !

Yes! 23! 1!(4.3)! 22!(95.7)! 7.1128! 0.0077! Yes! 7.99! 1.73:36.80!
No! 118! 41!(34.7)! 77!(65.3)!

Previous!lung!disease! ! ! ! ! ! ! ! !
Yes! 34! 11!(32.4)! 23!(67.6)! 0.0257! 0.8727! ! ! !No! 107! 31!(29.0)! 76!(71.0)!

Smoking!status! ! ! ! ! ! ! ! !
Current:Smokers! 72! 19!(26.4)! 53!(73.6)! 0.8539! 0.6525!

! ! !Former:smokers! 52! 17!(32.7)! 35!(67.3)!
Non:smokers! 17! 6!(35.3)! 11!(64.7)!

Age!at!NSCLC!diagnosis!! ! ! ! ! ! ! ! !
≤60! 68! 21!(30.9)! 47!(69.1)! 0.0081! 0.9282! ! ! !>60! 73! 21!(28.8)! 52!(71.2)!

Histology! ! ! ! ! ! ! ! !
Adenocarcinoma! 87! 25!(28.7)! 62!(71.3)! 0.0180! 0.8932! ! ! !Squamous!cell!carcinoma! 51! 16!(31.4)! 35!(68.6)!

Tumor!stage! ! ! ! ! ! ! ! !
I,!II!and!IIIA! 41! 12!(29.3)! 29!(70.7)! 0! 1! ! ! !IIIB!and!IV! 98! 29!(29.6)! 69!(70.4)!

Chemotherapy!agents! ! ! ! ! ! ! ! !
Gemcitabine! 21! 14!(66.7)! 7!(33.3)!

19.1570! 0.0003! Paclitaxel!

3.67! 1.70:7.93!
Paclitaxel! 33! 6!(18.2)! 27!(81.8)! 1.00! !

Pemetrexed! 37! 6!(16.2)! 31!(83.8)! 0.89! 0:Inf!
Vinorelbine! 50! 16!(32.0)! 34!(68.0)! 1.76! 0.67:4.64!

Surgery! ! ! ! ! ! ! ! !
Yes! 33! 11!(33.3)! 22!(66.7)! 0.0850! 0.7707! ! ! !No! 108! 31!(28.7)! 77!(71.3)!

Radiotherapy! ! ! ! ! ! ! ! !
Yes! 45! 9!(20.0)! 36!(80.0)! 2.3788! 0.1230! ! ! !No! 96! 33!(34.4)! 63!(65.6)!

EGFR!status! ! ! ! ! ! ! ! !
Wild!type! 72! 23!(31.9)! 49!(68.1)! ! 0.7669*! ! ! !Mutated! 16! 4!(25.0)! 12!(75.0)!

N:!number!of!patients;!RR:!relative!risk;!95%!CI:!95%!confidence!interval;!Inf:!infinite.!!
*p:value!for!Fisher's!Exact!Test.!
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Table!17.!Association!of!clinical!characteristics!with!hematological!toxicity.!

Characteristic! N!
Hematological!Toxicity!

χ²! pUvalue! Reference!
Category!

RR! 95%!CI!Grade!3U4!
N!(%)!

Grade!2U3!
N(%)!

Gender! ! ! ! ! ! ! ! !
Female! 37! 10!(27.0)! 27!(73.0)! 0.0669! 0.7959! ! ! !Male! 104! 24!(23.1)! 80!(76.9)!

Family!history! ! ! ! ! ! ! ! !
Yes! 85! 18!(21.2)! 67!(78.8)! 0.6452! 0.4218! ! ! !No! 56! 16!(28.6)! 40!(71.4)!

Personal!history!of!cancer! ! ! ! ! ! ! ! !
Yes! 23! 1!(4.3)! 22!(95.7)! 4.6479! 0.0311! Yes! 6.43! 1.18:34.91!
No! 118! 33!(28.0)! 85!(72.0)!

Previous!lung!disease! ! ! ! ! ! ! ! !
Yes! 34! 9!(26.5)! 25!(73.5)! 0.0192! 0.8897! ! ! !No! 107! 25!(23.4)! 82!(76.6)!

Smoking!status! ! ! ! ! ! ! ! !
Current:Smokers! 72! 15!(20.8)! 57!(79.2)! 0.9085! 0.6349!

! ! !Former:smokers! 52! 14!(26.9)! 38!(73.1)!
Non:smokers! 17! 5!(29.4)! 12!(70.6)!

Age!at!NSCLC!diagnosis!! ! ! ! ! ! ! ! !
≤60! 68! 21!(30.9)! 47!(69.1)! 2.613! 0.1060! ! ! !>60! 73! 13!(17.8)! 60!(82.2)!

Histology! ! ! ! ! ! ! ! !
Adenocarcinoma! 87! 21!(24.1)! 66!(75.9)! 0! 1! ! ! !Squamous!cell!carcinoma! 51! 12!(23.5)! 39!(76.5)!

Tumor!stage! ! ! ! ! ! ! ! !
I,!II!and!IIIA! 41! 10!(24.4)! 31!(75.6)! <0.001! 1! ! ! !IIIB!and!IV! 98! 23!(23.5)! 75!(76.5)!

Chemotherapy!agents! ! ! ! ! ! ! ! !
Gemcitabine! 21! 11!(52.4)! 10!(47.6)!

14.6093! 0.0022! Paclitaxel!

3.46! 1.36:8.77!
Paclitaxel! 33! 5!(15.2)! 28!(84.8)! 1.00! !

Pemetrexed! 37! 4!(10.8)! 33!(89.2)! 0.71! 0.02:27.30!
Vinorelbine! 50! 14!(28.0)! 36!(72.0)! 1.85! 0.62:5.55!

Surgery! ! ! ! ! ! ! ! !
Yes! 33! 9!(27.3)! 24!(72.7)! 0.0636! 0.8008! ! ! !No! 108! 25!(23.1)! 83!(76.9)!

Radiotherapy! ! ! ! ! ! ! ! !
Yes! 45! 7!(15.6)! 38!(84.4)! 2.0030! 0.1570! ! ! !No! 96! 27!(28.1)! 69!(71.9)!

EGFR!status! ! ! ! ! ! ! ! !
Wild!type! 16! 4!(25.0)! 12!(75.0)! ! 1*! ! ! !Mutated! 72! 18!(25.0)! 54!(75.0)!

N:!number!of!patients;!RR:!relative!risk;!95%!CI:!95%!confidence!interval.!!
*p:value!for!Fisher's!Exact!Test.!
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Table!18.!Association!of!clinical!characteristics!with!nephrotoxicity!toxicity.!

Characteristic! N!
Nephrotoxicity!

χ²! pUvalue! Reference!
Category!

RR! 95%!CI!Grade!3U4!
N!(%)!

Grade!2U3!
N(%)!

Gender! ! ! ! ! ! ! ! !
Female! 37! 0!(0.0)! 37!(100.0)! ! 0.5667*! !

! !Male! 104! 3!(2.9)! 101!(97.1)!
Family!history! ! ! ! ! ! ! ! !

Yes! 85! 0!(0.0)! 85!(100.0)! ! 0.0606*! ! ! !No! 56! 3!(5.4)! 53!(94.6)!
Personal!history!of!cancer! ! ! ! ! ! ! ! !

Yes! 23! 0!(0.0)! 23!(100.0)! ! 1*! ! ! !
No! 118! 3!(2.5)! 115!(97.5)!

Previous!lung!disease! ! ! ! ! ! ! ! !
Yes! 34! 2!(5.9)! 32!(94.1)! ! 0.1443*! ! ! !No! 107! 1!(0.9)! 106!(99.1)!

Smoking!status! ! ! ! ! ! ! ! !
Current:Smokers! 72! 2!(2.8)! 70!(97.2)! ! 1*!

! ! !Former:smokers! 52! 1!(1.9)! 51!(98.1)!
Non:smokers! 17! 0!(0.0)! 17!(100.0)!

Age!at!NSCLC!diagnosis!! ! ! ! ! ! ! ! !
≤60! 68! 1!(1.5)! 67!(98.5)! ! 1*! ! ! !>60! 73! 2!(2.7)! 71!(97.3)!

Histology! ! ! ! ! ! ! ! !
Adenocarcinoma! 87! 0!(0.0)! 87!(100.0)! ! 0.0486*! ! ! !Squamous!cell!carcinoma! 51! 3!(5.9)! 48!(94.1)!

Tumor!stage! ! ! ! ! ! ! ! !
I,!II!and!IIIA! 41! 0!(0.0)! 41!(100.0)! ! 0.5551*! ! ! !IIIB!and!IV! 98! 3!(3.1)! 95!(96.9)!

Chemotherapy!agents! ! ! ! ! ! ! ! !
Gemcitabine! 21! 2!(9.5)! 19!(90.5)! !

0.0869*! !

! !
Paclitaxel! 33! 0!(0.0)! 33!(100.0)! ! !

Pemetrexed! 37! 0!(0.0)! 37!(100.0)! ! !
Vinorelbine! 50! 1!(2.0)! 49!(98.0)! ! !

Surgery! ! ! ! ! ! ! ! !
Yes! 33! 0!(0.0)! 33!(100.0)! ! 1*! ! ! !No! 108! 3!(2.8)! 105!(97.2)!

Radiotherapy! ! ! ! ! ! ! ! !
Yes! 45! 1!(2.2)! 44!(97.8)! ! 1*! ! ! !No! 96! 2!(2.1)! 94!(97.9)!

EGFR!status! ! ! ! ! ! ! ! !
Wild!type! 16! 0!(0.0)! 16!(100.0)! ! 1*! ! ! !Mutated! 72! 1!(1.4)! 71!(98.6)!

N:!number!of!patients;!RR:!relative!risk;!95%!CI:!95%!confidence!interval.!!
*p:value!for!Fisher's!Exact!Test.!
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Table!19.!Association!of!clinical!characteristics!with!asthenia.!

Characteristic! N!
Asthenia!

χ²! pUvalue! Reference!
Category!

RR! 95%!CI!Grade!3U4!
N!(%)!

Grade!2U3!
N(%)!

Gender! ! ! ! ! ! ! ! !
Female! 37! 0!(0.0)! 37!(100.0)! ! 0.5667*! !

! !Male! 104! 3!(2.9)! 101!(97.1)!
Family!history! ! ! ! ! ! ! ! !

Yes! 85! 1!(1.2)! 84!(98.8)! ! 0.5628*! ! ! !No! 56! 2!(3.6)! 54!(96.4)!
Personal!history!of!cancer! ! ! ! ! ! ! ! !

Yes! 23! 0!(0.0)! 23!(100.0)! ! 1*! ! ! !
No! 118! 3!(2.5)! 115!(97.5)!

Previous!lung!disease! ! ! ! ! ! ! ! !
Yes! 34! 1!(2.9)! 33!(97.1)! ! 0.5660*! ! ! !No! 107! 2!(1.9)! 105!(98.1)!

Smoking!status! ! ! ! ! ! ! ! !
Current:Smokers! 72! 1!(1.4)! 71!(98.6)! ! 0.7094*!

! ! !Former:smokers! 52! 2!(3.8)! 50!(96.2)!
Non:smokers! 17! 0!(0.0)! 17!(100.0)!

Age!at!NSCLC!diagnosis!! ! ! ! ! ! ! ! !
≤60! 68! 0!(0.0)! 68!(100.0)! ! 0.2456*! ! ! !>60! 73! 3!84.1)! 70!(95.9)!

Histology! ! ! ! ! ! ! ! !
Adenocarcinoma! 87! 2!(2.3)! 85!(97.7)! ! 1*! ! ! !Squamous!cell!carcinoma! 51! 1!(2.0)! 50!(98.0)!

Tumor!stage! ! ! ! ! ! ! ! !
I,!II!and!IIIA! 41! 1!(2.4)! 40!(97.6)! ! 1*! ! ! !IIIB!and!IV! 98! 2!(2.0)! 96!(98.0)!

Chemotherapy!agents! ! ! ! ! ! ! ! !
Gemcitabine! 21! 0!(0.0)! 21!(100.0)!

! 1*! !

! !
Paclitaxel! 33! 1!(3.0)! 36!(97.0)! ! !

Pemetrexed! 37! 1!(2.7)! 32!(97.3)! ! !
Vinorelbine! 50! 1!(2.0)! 49!(98.0)! ! !

Surgery! ! ! ! ! ! ! ! !
Yes! 33! 1!(3.0)! 32!(97.0)! ! 0.5536*! ! ! !No! 108! 2!(1.9)! 106!(98.1)!

Radiotherapy! ! ! ! ! ! ! ! !
Yes! 45! 1!(2.2)! 44!(97.8)! ! 1*! ! ! !No! 96! 2!(2.1)! 94!(97.9)!

EGFR!status! ! ! ! ! ! ! ! !
Wild!type! 16! 0!(0.0)! 16!(100.0)! ! 1*! ! ! !Mutated! 72! 1!(1.4)! 71!(98.6)!

N:!number!of!patients;!RR:!relative!risk;!95%!CI:!95%!confidence!interval.!!
*p:value!for!Fisher's!Exact!Test.!
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Table!20.!Association!of!clinical!characteristics!with!gastrointestinal!toxicity.!

Characteristic! N!
Gastrointestinal!

Toxicity! χ²! pUvalue! Reference!
Category!

RR! 95%!CI!
Grade!3U4!
N!(%)!

Grade!2U3!
N(%)!

Gender! ! ! ! ! ! ! ! !
Female! 37! 1!(2.7)! 36!(97.3)! ! 1*! !

! !Male! 104! 2!(1.9)! 102!(98.1)!
Family!history! ! ! ! ! ! ! ! !

Yes! 85! 2!(2.4)! 83!(97.6)! ! 1*! ! ! !No! 56! 1!(1.8)! 55!(98.2)!
Personal!history!of!cancer! ! ! ! ! ! ! ! !

Yes! 23! 1!(4.3)! 22!(95.7)! ! 0.4163*! ! ! !
No! 118! 2!(1.7)! 116!(98.3)!

Previous!lung!disease! ! ! ! ! ! ! ! !
Yes! 34! 1!(2.9)! 33!(97.1)! ! 0.5660*! ! ! !No! 107! 2!(1.9)! 105!(98.1)!

Smoking!status! ! ! ! ! ! ! ! !
Current:Smokers! 72! 2!(2.8)! 70!(97.2)! ! 0.2310*!

! ! !Former:smokers! 52! 0!(0.0)! 52!(100.0)!
Non:smokers! 17! 1!(5.9)! 16!(94.1)!

Age!at!NSCLC!diagnosis!! ! ! ! ! ! ! ! !
≤60! 68! 0!(0.0)! 68!(100.0)! ! 0.2456*! ! ! !>60! 73! 3!(4.1)! 70!(95.9)!

Histology! ! ! ! ! ! ! ! !
Adenocarcinoma! 87! 3!(3.4)! 84!(96.6)! ! 0.2959*! ! ! !Squamous!cell!carcinoma! 51! 0!(0.0)! 51!(100.0)!

Tumor!stage! ! ! ! ! ! ! ! !
I,!II!and!IIIA! 41! 1!(2.4)! 40!(97.6)! ! 1*! ! ! !IIIB!and!IV! 98! 2!(2.0)! 96!(98.0)!

Chemotherapy!agents! ! ! ! ! ! ! ! !
Gemcitabine! 21! 2!(9.5)! 19!(90.5)!

! 0.0869*! !

! !
Paclitaxel! 33! 0!(0.0)! 33!(100.0)! ! !

Pemetrexed! 37! 0!(0.0)! 37!(100.0)! ! !
Vinorelbine! 50! 1!(2.0)! 49!(98.0)! ! !

Surgery! ! ! ! ! ! ! ! !
Yes! 33! 1!(3.0)! 32!(97.0)! ! 0.5536*! ! ! !No! 108! 2!(1.9)! 106!(98.1)!

Radiotherapy! ! ! ! ! ! ! ! !
Yes! 45! 1!(2.2)! 44!(97.8)! ! 1*! ! ! !No! 96! 2!(2.1)! 94!(97.9)!

EGFR!status! ! ! ! ! ! ! ! !
Wild!type! 16! 0!(0.0)! 16!(100.0)! ! 1*! ! ! !Mutated! 72! 3!(4.2)! 69!(95.8)!

N:!number!of!patients;!RR:!relative!risk;!95%!CI:!95%!confidence!interval.!!
*p:value!for!Fisher's!Exact!Test.!
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Table!21.!Association!of!clinical!characteristics!with!infection.!

Characteristic! N!
Infection!

χ²! pUvalue! Reference!
Category!

RR! 95%!CI!Grade!3U4!
N!(%)!

Grade!2U3!
N(%)!

Gender! ! ! ! ! ! ! ! !
Female! 37! 1!(2.7)! 36!(97.3)! ! 1*! !

! !Male! 104! 4!(3.8)! 100!(96.2)!
Family!history! ! ! ! ! ! ! ! !

Yes! 85! 2!(2.4)! 83!(97.6)! ! 0.3859*! ! ! !No! 56! 3!(5.4)! 53!(94.6)!
Personal!history!of!cancer! ! ! ! ! ! ! ! !

Yes! 23! 0!(0.0)! 23!(100.0)! ! 0.5917*! ! ! !
No! 118! 5!(4.2)! 113!(95.8)!

Previous!lung!disease! ! ! ! ! ! ! ! !
Yes! 34! 0!(0.0)! 34!(100.0)! ! 0.3365*! ! ! !No! 107! 5!(4.7)! 102!(95.3)!

Smoking!status! ! ! ! ! ! ! ! !
Current:Smokers! 72! 3!(4.2)! 69!(95.8)! ! 1*!

! ! !Former:smokers! 52! 2!(3.8)! 50!(96.2)!
Non:smokers! 17! 0!(0.0)! 17!(100.0)!

Age!at!NSCLC!diagnosis!! ! ! ! ! ! ! ! !
≤60! 68! 1!(1.5)! 67!(98.5)! ! 0.3676*! ! ! !>60! 73! 4!(5.5)! 69!(94.5)!

Histology! ! ! ! ! ! ! ! !
Adenocarcinoma! 87! 4!(4.6)! 83!(95.4)! ! 0.6513*! ! ! !Squamous!cell!carcinoma! 51! 1!(2.0)! 50!(98.0)!

Tumor!stage! ! ! ! ! ! ! ! !
I,!II!and!IIIA! 41! 0!(0.0)! 41!(100.0)! ! 0.3215*! ! ! !IIIB!and!IV! 98! 5!(5.1)! 93!(94.9)!

Chemotherapy!agents! ! ! ! ! ! ! ! !
Gemcitabine! 21! 0!(0.0)! 21!(100.0)!

! 0.3383*! !

! !
Paclitaxel! 33! 0!(0.0)! 33!(100.0)! ! !

Pemetrexed! 37! 3!(8.1)! 34!(91.9)! ! !
Vinorelbine! 50! 2!(4.0)! 48!(96.0)! ! !

Surgery! ! ! ! ! ! ! ! !
Yes! 33! 0!(0.0)! 30!(100.0)! ! 0.5909*! ! ! !No! 108! 5!(4.6)! 103!(95.4)!

Radiotherapy! ! ! ! ! ! ! ! !
Yes! 45! 2!(4.4)! 43!(95.6)! ! 0.6542*! ! ! !No! 96! 3!(3.1)! 93!(96.9)!

EGFR!status! ! ! ! ! ! ! ! !
Wild!type! 16! 0!(0.0)! 16!(100.0)! ! 1*! ! ! !Mutated! 72! 4!(5.6)! 68!(94.4)!

N:!number!of!patients;!RR:!relative!risk;!95%!CI:!95%!confidence!interval.!!
*p:value!for!Fisher's!Exact!Test.!
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!Table!22.!Association!of!clinical!characteristics!with!neurotoxicity.!

Characteristic! N!
Neurotoxicity!

χ²! pUvalue! Reference!
Category!

RR! 95%!CI!Grade!3U4!
N!(%)!

Grade!2U3!
N(%)!

Gender! ! ! ! ! ! ! ! !
Female! 37! 0!(0.0)! 37!(100.0)! ! 1*! !

! !Male! 104! 1!(1.0)! 103!(99.0)!
Family!history! ! ! ! ! ! ! ! !

Yes! 85! 0!(0.0)! 85!(100.0)! ! 0.3972*! ! ! !No! 56! 1!(1.8)! 55!(98.2)!
Personal!history!of!cancer! ! ! ! ! ! ! ! !

Yes! 23! 0!(0.0)! 23!(100.0)! ! 1*! ! ! !
No! 118! 1!(0.8)! 117!(99.2)!

Previous!lung!disease! ! ! ! ! ! ! ! !
Yes! 34! 0!(0.0)! 34!(100.0)! ! 1*! ! ! !No! 107! 1!(0.9)! 106!(99.1)!

Smoking!status! ! ! ! ! ! ! ! !
Current:Smokers! 72! 1!(1.4)! 71!(98.6)! ! 1*!

! ! !Former:smokers! 52! 0!(0.0)! 52!(100.0)!
Non:smokers! 17! 0!(0.0)! 17!(100.0)!

Age!at!NSCLC!diagnosis!! ! ! ! ! ! ! ! !
≤60! 68! 0!(0.0)! 68!(100.0)! ! 1*! ! ! !>60! 73! 1!(1.4)! 72!(98.6)!

Histology! ! ! ! ! ! ! ! !
Adenocarcinoma! 87! 0!(0.0)! 87!(100.0)! ! 0.3696*! ! ! !Squamous!cell!carcinoma! 51! 1!(2.0)! 50!(98.0)!

Tumor!stage! ! ! ! ! ! ! ! !
I,!II!and!IIIA! 41! 1!(2.4)! !40!(97.6)! ! 0.2950*! ! ! !IIIB!and!IV! 98! 0!(0.0)! 98!(100.0)!

Chemotherapy!agents! ! ! ! ! ! ! ! !
Gemcitabine! 21! 0!(0.0)! 21!(100.0)!

! 0.3830*! !

! !
Paclitaxel! 33! 1!(3.0)! 32!(97.0)! ! !

Pemetrexed! 37! 0!(0.0)! 37!(100.0)! ! !
Vinorelbine! 50! 0!(0.0)! 50!(100.0)! ! !

Surgery! ! ! ! ! ! ! ! !
Yes! 33! 1!(3.0)! 32!(97.0)!

! 0.2340*!
!

! !No! 108! 0!(0.0)! 108!
(100.0)!

Radiotherapy! ! ! ! ! ! ! ! !
Yes! 45! 0!(0.0)! 45!(100.0)! ! 1*! ! ! !No! 96! 1!(1.0)! 95!(99.0)!

EGFR!status! ! ! ! ! ! ! ! !
Wild!type! 16! 0!(0.0)! 16!(100.0)! ! 1*! ! ! !Mutated! 72! 0!(0.0)! 72!(100.0)!

N:!number!of!patients;!RR:!relative!risk;!95%!CI:!95%!confidence!interval.!!
*p:value!for!Fisher's!Exact!Test.!
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Table!23.!Association!of!clinical!characteristics!with!more!than!one!adverse!events.!

Characteristic! N!
Toxicity!

χ²! pUvalue! Reference!
Category!

RR! 95%!CI!>1!
N!(%)!

0U1!
N(%)!

Gender! ! ! ! ! ! ! ! !
Female! 37! 29!(78.4)! 8!(21.6)! 2.1257! 0.1448! !

! !Male! 104! 66!(63.5)! 38!(36.5)!
Family!history! ! ! ! ! ! ! ! !

Yes! 85! 61!(71.8)! 24!(28.2)! 1.4064! 0.2357! ! ! !No! 56! 34!(60.7)! 22!(39.3)!
Personal!history!of!cancer! ! ! ! ! ! ! ! !

Yes! 23! 15!(65.2)! 8!(34.8)! 0! 1! ! ! !
No! 118! 80!(67.8)! 38!(32.2)!

Previous!lung!disease! ! ! ! ! ! ! ! !
Yes! 34! 24!(70.6)! 10!(29.4)! 0.0618! 0.8036! ! ! !No! 107! 71!(66.4)! 36!(33.6)!

Smoking!status! ! ! ! ! ! ! ! !
Current:Smokers! 72! 51!(70.8)! 21!(29.2)! 0.8092! 0.6673!

! ! !Former:smokers! 52! 33!(63.5)! 19!(36.5)!
Non:smokers! 17! 11!(64.7)! 6!(35.3)!

Age!at!NSCLC!diagnosis!! ! ! ! ! ! ! ! !
≤60! 68! 49!(72.1)! 19!(27.9)! 0.9312! 0.3346! ! ! !>60! 73! 46!(63.0)! 27!(37.0)!

Histology! ! ! ! ! ! ! ! !
Adenocarcinoma! 87! 60!(69.0)! 27!(31.0)! 0.1070! 0.7436! ! ! !Squamous!cell!carcinoma! 51! 33!(64.7)! 18!(35.3)!

Tumor!stage! ! ! ! ! ! ! ! !
I,!II!and!IIIA! 41! 31!(75.6)! 10!(24.4)! 0.9822! 0.3217! ! ! !IIIB!and!IV! 98! 64!(65.3)! 34!(34.7)!

Chemotherapy!agents! ! ! ! ! ! ! ! !
Gemcitabine! 21! 12!(57.1)! 9!(42.9)!

1.8378! 0.6067! !

! !
Paclitaxel! 33! 21!(63.6)! 12!(36.4)! ! !

Pemetrexed! 37! 26!(70.3)! 11!(29.7)! ! !
Vinorelbine! 50! 36!(72.0)! 14!(28.0)! ! !

Surgery! ! ! ! ! ! ! ! !
Yes! 33! 22!(66.7)! 11!(33.3)! <0.001! 1! ! ! !No! 108! 73!(67.6)! 35!(32.4)!

Radiotherapy! ! ! ! ! ! ! ! !
Yes! 45! 32!(71.1)! 13!(28.9)! 0.2071! 0.6491! ! ! !No! 96! 63!(65.6)! 33!(34.4)!

EGFR!status! ! ! ! ! ! ! ! !
Wild!type! 72! 49!(68.1)! 23!(31.9)! 0.0179! 0.8937! ! ! !Mutated! 16! 10!(62.5)! 6!(37.5)!

N:!number!of!patients;!RR:!relative!risk;!95%!CI:!95%!confidence!interval.!!
*p:value!for!Fisher's!Exact!Test.!
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Table!24.!Association!of!clinical!characteristics!with!more!than!two!adverse!events.!

Characteristic! N!
Toxicity!

χ²! pUvalue! Reference!
Category!

RR! 95%!CI!>2!
N!(%)!

0U2!
N(%)!

Gender! ! ! ! ! ! ! ! !
Female! 37! 11!(29.7)! 26!(70.3)! 0.2138! 0.6438! !

! !Male! 104! 25!(24.0)! 79!(76.0)!
Family!history! ! ! ! ! ! ! ! !

Yes! 85! 19!(22.4)! 66!(77.6)! 0.7555! 0.3847! ! ! !No! 56! 17!(30.4)! 39!(69.6)!
Personal!history!of!cancer! ! ! ! ! ! ! ! !

Yes! 23! 4!(17.4)! 19!(82.6)! 0.5146! 0.4731! ! ! !
No! 118! 32!(27.1)! 86!(72.9)!

Previous!lung!disease! ! ! ! ! ! ! ! !
Yes! 34! 10!(29.4)! 24!(70.6)! 0.1368! 0.7115! ! ! !No! 107! 26!(24.3)! 81!(75.7)!

Smoking!status! ! ! ! ! ! ! ! !
Current:Smokers! 72! 16!(22.2)! 56!(77.8)! 2.6109! 0.2710!

! ! !Former:smokers! 52! 13!(25.0)! 39!(75.0)!
Non:smokers! 17! 7!(41.2)! 10!(58.8)!

Age!at!NSCLC!diagnosis!! ! ! ! ! ! ! ! !
≤60! 73! 18!(26.5)! 55!(73.5)! 0.0029! 0.9574! ! ! !>60! 68! 18!(24.7)! 50!(75.3)!

Histology! ! ! ! ! ! ! ! !
Adenocarcinoma! 87! 25!(28.7)! 62!(71.3)! 0.9740! 0.3237! ! ! !Squamous!cell!carcinoma! 51! 10!(19.6)! 41!(80.4)!

Tumor!stage! ! ! ! ! ! ! ! !
I,!II!and!IIIA! 41! 9!(22.0)! 32!(78.0)! 0.2256! 0.6348! ! ! !IIIB!and!IV! 98! 27!(27.6)! 71!(72.4)!

Chemotherapy!agents! ! ! ! ! ! ! ! !
Gemcitabine! 21! 7!(33.3)! 14!(66.7)!

1.6671! 0.6805! !

! !
Paclitaxel! 37! 7!(21.2)! 26!(78.8)! ! !

Pemetrexed! 33! 11!(29.7)! 26!(70.3)! ! !
Vinorelbine! 50! 11!(22.0)! 39!(78.0)! ! !

Surgery! ! ! ! ! ! ! ! !
Yes! 33! 8!(24.2)! 25!(75.8)! <0.001! 1! ! ! !No! 108! 28!(25.9)! 80!(74.1)!

Radiotherapy! ! ! ! ! ! ! ! !
Yes! 45! 8!(17.8)! 37!(82.2)! 1.5340! 0.2155! ! ! !No! 96! 28!(29.2)! 68!(70.8)!

EGFR!status! ! ! ! ! ! ! ! !
Wild!type! 72! 18!(18.8)! 54!(82.2)! ! 0.7521*! ! ! !Mutated! 16! 3!(25.0)! 13!(75.0)!

N:!number!of!patients;!RR:!relative!risk;!95%!CI:!95%!confidence!interval.!!
*p:value!for!Fisher's!Exact!Test.!

5.3! Genotypes!Distribution!

Genotype!frequencies!were!in!agreement!with!the!values!expected!under!the!Hardy:Weinberg!

equilibrium!model.!Linkage!disequilibrium!values!D’!and!r2!are!shown!in!Table!25.!In!particular,!

IL1B!rs1143627/IL1B!rs16944!and!IL1B!rs1143623/IL1B!rs12621220!pairs!were!in!strong!linkage!

disequilibrium.!

!
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Table!25.!Linkage!disequilibrium!

CHR! BP! SNP! Gene! CHR! BP! SNP! Gene! R2! D!
1! 11854476! rs1801131! MTHFR! 1! 11856378! rs1801133! MTHFR! 0.305884! 1.000!
2! 113594387! rs1143627! IL:1B! 2! 113594867! rs16944! IL:1B! 0.983219! 1.000!
2! 113594387! rs1143627! IL:1B! 2! 113595829! rs1143623! IL:1B! 0.631679! 1.000!
2! 113594387! rs1143627! IL:1B! 2! 113598255! rs12621220! IL:1B! 0.631679! 1.000!
2! 113594867! rs16944! IL:1B! 2! 113595829! rs1143623! IL:1B! 0.605375! 0.977!
2! 113594867! rs16944! IL:1B! 2! 113598255! rs12621220! IL:1B! 0.605375! 0.977!
2! 113595829! rs1143623! IL:1B! 2! 113598255! rs12621220! IL:1B! 1! 1.000!
7! 87138645! rs1045642! ABCB1! 7! 87160618! rs2032582! ABCB1! 0.637051! 0.865!
7! 87138645! rs1045642! ABCB1! 7! 87179601! rs1128503! ABCB1! 0.550816! 0.764!
7! 87160618! rs2032582! ABCB1! 7! 87179601! rs1128503! ABCB1! 0.678695! 0.841!
19! 45854919! rs13181! ERCC2! 19! 45857049! rs238416! ERCC2! 0.324509! 0.966!
19! 45854919! rs13181! ERCC2! 19! 45867259! rs1799793! ERCC2! 0.604276! 0.772!
19! 45854919! rs13181! ERCC2! 19! 45912736! rs3212986! ERCC1! 0.26341! 0.554!
19! 45854919! rs13181! ERCC2! 19! 45923653! rs11615! ERCC1! 0.247201! 0.512!
19! 45867259! rs1799793! ERCC2! 19! 45912736! rs3212986! ERCC1! 0.318222! 0.653!
19! 45867259! rs1799793! ERCC2! 19! 45923653! rs11615! ERCC1! 0.274173! 0.559!
19! 45912736! rs3212986! ERCC1! 19! 45923653! rs11615! ERCC1! 0.493236! 0.975!

CHR:!chromosome;!BP:!physical!position!(base:pair)!

5.4! Influence! of! gene! polymorphisms! on! clinical! outcomes! outcomes! of! platinumUbased!

chemotherapy!

5.4.1! Response!

XRCC1!Gln399Arg!was! associated!with! response.! Patients! carrying! the!GG! genotype! showed!

significantly! better! ORR! compared! to! those! with! AG/AA! genotypes! (p=0.0343;! RR=1.29;!

CI95%=1.02:1.63;! Table! 26).! A! trend! towards! better!ORR!was! showed! for! those! patients!with!

ERCC1! C8092A:GG! genotype,! but! it! was! not! statistically! significant! (p=0.0825;! RR=1.24;!

CI95%=0.97:1.58;!Table!26).!Logistic!regression!model!adjusted!by!resection!revealed!that!XRCC1!

Gln399Arg:GG!genotype!and!ERCC1!C8092A:GG!were!independently!associated!with!response!

(plikelihood!ratio!test=8.663{10:7;!Table!27).!
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Table!26.!Association!of!gene!polymorphisms!with!response.!

Gene! SNPs! Genotype! N!
Response!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!CR+PR!

N!(%)!
SD+PD!
N!(%)!

ABCB1! rs1045642! CC! 48! 35!(72.9)! 13!(27.1)!
0.3655! 0.8330!

! ! !
CT! 62! 43!(69.4)! 19!(30.6)!
TT! 30! 20!(66.7)! 10!(33.3)!
C! 110! 78!(70.9)! 32!(29.1)! 0.0505! 0.8222! ! ! !
T! 92! 63!(68.5)! 29!(31.5)! 0.1223! 0.7266! ! ! !

rs1128503! CC! 52! 38!(73.1)! 14!(26.9)!
1.4861! 0.4757!

! ! !
CT! 63! 45!(71.4)! 18!(28.6)!
TT! 25! 15!(60.0)! 10!(40.0)!
C! 115! 83!(72.2)! 32!(27.8)! 0.9275! 0.3355! ! ! !
T! 88! 60!(68.2)! 28!(31.8)! 0.1763! 0.6746! ! ! !

rs2032582! GG! 69! 34!(73.9)! 12!(26.1)!
1.5597! 0.4585!

! ! !
G!(GT/AG)! 46! 49!(71.0)! 20!(29.0)!
T!(TT/AT)! 25! 15!(60.0)! 10!(40.0)!
G!vs!TT/AT! 115! 83!(72.2)! 32!(27.8)! 0.9275! 0.3355! ! ! !
G/T!vs!GG! 94! 64!(68.1)! 30!(31.9)! 0.2606! 0.6097! ! ! !

ERCC1! rs11615! CC! 19! 14!(73.7)! 5!(26.3)!
0.7846! 0.6755!

! ! !
CT! 72! 48!(66.7)! 24!(33.3)!
TT! 49! 36!(73.5)! 13!(26.5)!
C! 91! 62!(68.1)! 29!(31.9)! 0.2153! 0.6426! ! ! !
T! 121! 84!(69.4)! 37!(30.6)! 0.0116! 0.9142! ! ! !

rs3212986! GG! 74! 57!(77.0)! 17!(23.0)!!
4.0393! 0.1327!

! ! !
GT! 56! 34!(60.7)! 22!(39.3)!
TT! 10! 7!(70.0)! 3!(30.0)!
G! 130! 91!(70.0)! 39!(30.0)! ! 1.00*! ! ! !
T! 66! 41!(62.1)! 25!(37.9)! 3.0153! 0.0825! T! 1.24! 0.97:1.58!

ERCC2! rs13181! GG! 24! 14!(58.3)! 10!(41.7)!
1.8823! 0.3902!

! ! !
GT! 55! 40!(72.7)! 15!(27.3)!
TT! 61! 44!(72.1)! 17!(27.9)!
G! 79! 54!(68.4)! 25!(31.6)! 0.0885! 0.7660! ! ! !
T! 116! 84!(72.4)! 32!(27.6)! 1.2668! 0.2604! ! ! !

rs1799793! AA! 23! 15!(65.2)! 8!(34.8)!
0.4688! 0.7911!

! ! !
AG! 55! 38!(69.1)! 17!(30.9)!
GG! 62! 45!(72.6)! 17!(27.4)!
A! 78! 53!(67.9)! 25!(32.1)! 0.1668! 0.6830! ! ! !
G! 117! 83!(70.9)! 34!(29.1)! 0.0892! 0.7652! ! ! !

rs50872! CC! 81! 59!(56.7)! 22!(24.3)!
! 0.5884*!

! ! !
CT! 54! 36!(37.8)! 18!(16.2)!
TT! 5! 3!(3.5)! 2!(1.5)!
C! 135! 95!(70.4)! 40!(29.6)! ! 0.6361*! ! ! !
T! 59! 39!(66.1)! 20!(33.9)! 0.4520! 0.5014! ! ! !

rs238416! AA! 19! 11!(57.9)! 8!(42.1)!
2.0653! 0.3561!

! ! !
AG! 67! 50!(74.6)! 17!(25.4)!
GG! 54! 37!(68.5)! 17!(31.5)!
A! 86! 61!(70.9)! 25!(29.1)! 0.0129! 0.9095! ! ! !
G! 121! 87!(71.9)! 34!(28.1)! 0.9395! 0.3324! ! ! !

ERCC5! rs17655! CC! 79! 58!(73.4)! 21!(26.6)!
1.1201! 0.5712!

! ! !
CG! 51! 33!(64.7)! 18!(35.3)!
GG! 10! 7!(70.0)! 3!(30.0)!
C! 130! 91!(70.0)! 39!(30.0)! ! 1.00*! ! ! !
G! 61! 40!(65.6)! 21!(34.4)! 0.6696! 0.4132! ! ! !

rs1047768! CC! 43! 30!(69.8)! 13!(30.2)!
0.9099! 0.6345!

! ! !
CT! 70! 51!(72.9)! 19!(27.1)!
TT! 27! 17!(63.0)! 10!(37.0)!
C! 113! 81!(71.7)! 32!(28.3)! 0.4283! 0.5128! ! ! !
T! 97! 68!(70.1)! 29!(29.9)! <0.001! 1.00! ! ! !

IL1B! rs12621220! CC! 73! 51!(69.9)! 22!(30.1)!
! 0.7496*!

! ! !
CT! 60! 41!(68.3)! 19!(31.7)!
TT! 7! 6!(85.7)! 1!(14.3)!
C! 133! 92!(69.2)! 41!(30.8)! ! 0.6744*! ! ! !
T! 67! 47!(70.1)! 20!(29.9)! <0.001! 1.00! ! ! !

rs1143623! CC! 7! 6!(85.7)! 1!(14.3)!
! 0.7496*!

! ! !
CG! 60! 41!(68.3)! 19!(31.7)!
GG! 73! 51!(69.9)! 22!(30.1)!
C! 67! 47!(70.1)! 20!(29.9)! <0.001! 1.00! ! ! !
G! 133! 92!(69.2)! 41!(30.8)! ! 0.6744*! ! ! !

!
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Table!26.!(Continued).!

Gene! SNPs! Genotype! N!
Response!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!CR+PR!

N!(%)!
SD+PD!
N!(%)!

IL1B! rs16944! AA! 14! 8!(57.1)! 6!(42.9)!
1.3776! 0.5022!

! ! !
AG! 70! 51!(72.9)! 19!(27.1)! ! ! !
GG! 56! 39!(69.6)! 17!(30.4)! ! ! !
A! 84! 59!(70.2)! 25!(29.8)! <0.001! 1.0! ! ! !
G! 126! 90!(71.4)! 36!(28.6)! ! 0.3559*! ! ! !

rs1143627! CC! 15! 9!(60.0)! 6!(40.0)!
0.91713! 0.6322! !

! !
CT! 69! 50!(72.5)! 19!(27.5)!
TT! 56! 39!(69.6)! 17!(30.4)!
C! 84! 59!(70.2)! 25!(29.8)! <0.001! 1.00! ! ! !
T! 125! 89!(71.2)! 36!(28.8)! ! 0.3822*! ! ! !

IL6! rs1800795! CC! 17! 9!(52.9)! 8!(47.1)!
2.6822! 0.2616! !

! !
CG! 69! 50!(72.5)! 19!!(27.5)!
GG! 54! 39!(72.2)! 15!(27.8)!
C! 86! 59!(68.6)! 27!(31.4)! 0.0703! 0.7908! ! ! !
G! 123! 89!(72.4)! 34!(27.6)! 1.8364! 0.1754! ! ! !

IL16! rs7170924! GG! 79! 51!(64.6)! 28!(35.4)!
2.5606! 0.2780! !

! !
GT! 52! 40!(76.9)! 12!(23.1)!
TT! 9! 7!(77.8)! 2!(22.2)!
G! 131! 91!(69.5)! 40!(30.5)! ! 0.7241*! ! ! !
T! 61! 47!(77.0)! 14!(23.0)! 1.9976! 0.1575! ! ! !

MDM2! rs1470383! CC! 7! 6!(85.7)! 1!(14.3)!
! 0.4208*! !

! !
CT! 34! 26!(76.5)! 8!(23.5)!
TT! 99! 66!(66.7)! 33!(33.3)!
C! 41! 32!(78.0)! 9!(22.0)! 1.2877! 0.2565! ! ! !
T! 133! 92!(69.2)! 41!(30.8)! ! 0.6744*! ! ! !

rs1690924! AA! 56! 41!(73.2)! 15!(26.8)!
0.7406! 0.6905! !

! !
AG! 64! 44!(68.8)! 20!(31.2)!
GG! 19! 12!(63.2)! 7!(36.8)!
A! 120! 85!(70.8)! 35!(29.2)! 0.1666! 0.6832! ! ! !
G! 83! 56!(67.5)! 27!(32.5)! 0.2863! 0.5926! ! ! !

MTHFR! rs1801131! AA! 74! 53!(71.6)! 21!(28.4)!
0.2050! 0.9026! !

! !
AC! 53! 36!(67.9)! 17!(32.1)!
CC! 13! 9!(69.2)! 4!(30.8)!
A! 127! 89!(70.1)! 38!(29.9)! ! 1.00*! ! ! !
C! 66! 45!(68.2)! 21!(31.8)! 0.0669! 0.7959! ! ! !

rs1801133! CC! 44! 29!(65.9)! 15!(34.1)!
0.5712! 0.7516! !

! !
CT! 73! 52!(71.2)! 21!(28.8)!
TT! 23! 17!(73.9)! 6!!(26.1)!
C! 117! 81!(69.2)! 36!(30.8)! 0.0396! 0.8422! ! ! !
T! 96! 69!(71.9)! 27!(28.1)! 0.2667! 0.6055! ! ! !

MTR! rs1805087! AA! 99! 71!(71.7)! 28!(28.3)!
! 0.8038*! !

! !
AG! 37! 24!(64.9)! 13!(35.1)!
GG! 4! 3!(75.0)! 1!(25.0)!
A! 136! 95!(69.9)! 41!(30.1)! ! 1.00*! ! ! !
G! 41! 27!(65.9)! 14!(34.1)! 0.2365! 0.6267! ! ! !

SLC19A1! rs1051266! AA! 35! 25!(71.4)! 10!(28.6)!
0.1663! 0.9202! !

! !
AG! 63! 43!(68.3)! 20!(31.7)!
GG! 42! 30!(71.4)! 12!(28.6)!
A! 98! 68!(69.4)! 30!(30.6)! 0.0016! 0.9679! ! ! !
G! 105! 73!(69.5)! 32!(30.5)! <0.001! 1.00! ! ! !

XRCC1! rs1799782! CC! 119! 81!(68.1)! 38!(31.9)!
! 0.601*! !

! !
CT! 20! 16!(80.0)! 4!(20.0)!
TT! 1! 1!(100.0)! 0!(0.0)!
C! 139! 97!(69.8)! 42!(30.2)! <0.001! 1.00! ! ! !
T! 21! 17!(81.0)! 4!(19.0)! 0.8644! 0.3525! ! ! !

rs25487! AA! 20! 14!(70.0)! 6!(30.0)!
5.8776! 0.0529! !

! !
AG! 70! 43!(61.4)! 27!(38.6)!
GG! 50! 41!(82.0)! 9!(18.0)!
A! 90! 57!(63.3)! 33!(36.7)! 4.4815! 0.0343! 1.29! A! 1.02:1.63!
G! 120! 84!(70.0)! 36!(30.0)! <0.001! 1.00! ! ! !

N:! number! of! patients;! CR:! partial! response! +! complete! response;! SD+PD:! stable! disease! +!
progressive! disease;! Ref! Cat:! reference! category;! RR:! relative! risk;! 95%! CI:! 95%! confidence!
interval!
*p:value!for!Fisher's!Exact!Test.!
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Table!27.!Influence!of!clinical!characteristic!and!gene!polymorphisms!on!response.!

! Response!
OR!(CI95%)! pUvalue!

Surgery!(Yes)! 25.38!(4.94:467.06)! 0.0021!
ERCC1!C8092A:GG! 2.50!(1.12:5.69)! 0.0268!
XRCC1!Gln399Arg:GG! 2.99!(1.26:7.62)! 0.0161!

OR:!odds!ratio;!CI95%:!95%!confidence!interval!!

5.4.2! Survival!

5.4.2.1! Overall!survival!

The!bivariate!analysis!revealed!that!IL16!rs7170924!polymorphism!was!statistically!significant!

associated! with! OS.! Particularly,! patients! with! GG! genotype! were! in! higher! risk! of! death!

compared! to! those! carrying! the! T:allele! (p=0.0240;!HR=1.76;! CI95%=1.08:2.87;! Table! 28).! The!

Figure! 14! shows! the! Kaplan:Meier! curve! in! accordance! to! IL16! rs7170924:T! allele! (plog:

rank=0.023).!Median!OS!was!28.1!months!(CI95%=24.3:41.8)!for!GG!genotype,!whereas!for!GT!and!

TT!genotypes,!the!median!OS!was!64.7!months!(CI95%=27.7:not!reached![NR])!and!73.9!months!

(CI95%=16.0:NR),!respectively.!Kaplan:Meier!curve!for!MDM2!rs1690924:A!allele!showed!a!trend!

to!higher!risk!of!death!for!GG!genotype,!but!this!was!not!statistically!significant!(plog:rank=0.086;!

Table!28)!(Figure!15).!Patients!with!GG!genotype!showed!a!median!OS!of!17.5!months!(CI95%=!

15.2:NR),!whereas!for!AG!and!AA!genotypes!was!43.1! (CI95%=30.7:85.4)!and!32.2! (CI95%=24.5:

73.9)! months,! respectively.! Patients! with! CC! genotype! for! XRCC1! Arg194Trp! polymorphism!

showed!a!trend!to!higher!risk!of!death!compared!to!those!carrying!the!T:allele,!but!this!was!not!

statistically! significant! either! (p=0.0777;! HR=1.88;! CI95%=0.93:3.79;! Table! 28).! The! Figure! 16!

shows! the! Kaplan:Meier! curve! in! accordance! to! XRCC1! Arg194Trp:T! allele! (plog:rank=0.073).!

Median!OS!was!30.0!months!(CI95%=25.4:41.8)!for!CC!genotype,!whereas!for!CT!genotype!the!

median!OS!was!85.4!months!(CI95%=48.4:NR).!For!the!TT!genotype,!the!survival!median!values!

exceeded!the!survival!time!of!the!further!observation.!

Multivariate! Cox! regression! adjusted! by! gender,! tumor! histology,! chemotherapy! agents! and!

surgery!revealed!that!MDM2!rs1690924!gene!polymorphism!was!associated!to!OS!(plikelihood!ratio!

test=3.391{10:13;!Table!29).!
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Table!28.!Association!of!gene!polymorphisms!with!overall!survival.!

Gene! SNPs! Genotype! N!

OS!

Events! MST!
(mo)! 95%!CI!

Log!!
Rank!
pUvalue!

Ref.!
Cat.!

Univariate!
Cox!Model!

HR! 95%!CI! pUvalue!
ABCB1! rs1045642! CC! 49! 28! 28.1! 24.2:64.7!

0.697!
! ! ! !

CT! 62! 36! 39.1! 25.8:73.9!
TT! 30! 12! 52.2! 27.9:NR!
C! 111! 64! 32.0! 25.8:48.4! 0.428! ! ! ! !
T! 92! 48! 43.1! 27.9:60.7! 0.572! ! ! ! !

rs1128503! CC! 53! 30! 27.9! 24.5:NR!
0.901!

! ! ! !
CT! 63! 34! 32.2! 25.8:73.9!
TT! 25! 12! 52.2! 30.0:NR!
C! 116! 64! 32.0! 26.1:48.4! 0.717! ! ! ! !
T! 88! 46! 39.1! 27.7:59.4! 0.696! ! ! ! !

rs2032582! GG! 47! 27! 30.7! 24.5:NR!
0.880!

! ! ! !
G(GT/AG)! 69! 38! 39.1! 25.8:73.9!
T!(TT/AT)! 25! 11! 41.8! 21.4:NR!
G!vs!TT/AT! 116! 65! 32.0! 26.1:48.4! 0.672! ! ! ! !
G/T!vs!GG! 94! 49! 41.8! 26.9:59.4! 0.694! ! ! ! !

ERCC1! rs11615! CC! 20! 9! 41.8! 15.8:NR!
0.876!

! ! ! !
CT! 72! 40! 32.4! 24.5:60.7!
TT! 49! 27! 28.1! 24.5:85.6!
C! 92! 49! 41.8! 25.8:59.4! 0.687! ! ! ! !
T! 121! 67! 31.1! 26.1:54.3! 0.674! ! ! ! !

rs3212986! GG! 74! 42! 32.4! 27.7:60.7!
0.430!

! ! ! !
GT! 56! 29! 25.4! 23.1:73.9!
TT! 11! 5! 64.7! 34.1:NR!
G! 130! 71! 30.7! 25.8:47.4! 0.260! ! ! ! !
T! 67! 34! 32.0! 24.3:64.7! 0.876! ! ! ! !

ERCC2! rs13181! GG! 25! 12! 26.1! 15.8:NR!
0.385!

! ! ! !
GT! 55! 29! 47.4! 31.1:114.0!
TT! 61! 35! 28.1! 24.5:54.3!
G! 80! 41! 43.1! 27.9:73.9! 0.233! ! ! ! !
T! 116! 64! 32.4! 27.7:52.2! 0.799! ! ! ! !

rs1799793! AA! 24! 11! 52.2! 26.1:NR!
0.754!

! ! ! !
AG! 55! 33! 32.4! 25.4:59.4!
GG! 62! 32! 28.1! 24.5:124.5!
A! 79! 44! 34.1! 26.1:59.4! 0.911! ! ! ! !
G! 117! 65! 32.0! 25.8:48.4! 0.467! ! ! ! !

rs50872! CC! 82! 41! 39.1! 30.7:85.4!
0.191!

! ! ! !
CT! 54! 34! 27.0! 21.1:59.4!
TT! 5! 1! NR! NR:NR!
C! 136! 75! 32.2! 27:52.2! 0.570! ! ! ! !
T! 59! 35! 27.0! 21.1:59.4! 0.115! ! ! ! !

rs238416! AA! 19! 12! 25.8! 20.9:NR!
0.601!

! ! ! !
AG! 67! 37! 34.1! 27.7:73.9!
GG! 55! 27! 30.0! 26.1:NR!
A! 86! 49! 32.2! 25.4:52.2! 0.502! ! ! ! !
G! 122! 64! 32.4! 27.7:54.3! 0.357! ! ! ! !

ERCC5! rs17655! CC! 79! 42! 30.0! 25.4:52.2!
0.514!

! ! ! !
CG! 52! 29! 34.1! 24.5:85.6!
GG! 10! 5! 59.4! 27.9:NR!
C! 131! 71! 32.0! 26.1:48.4! 0.286! ! ! ! !
G! 62! 34! 43.1! 27.0:85.6! 0.437! ! ! ! !

rs1047768! CC! 43! 23! 27.7! 24.2:NR!
0.970!

! ! ! !
CT! 70! 36! 32.0! 25.8:60.7!
TT! 28! 17! 39.1! 24.5:NR!
C! 113! 59! 32.0! 26.1:48.4! 0.856! ! ! ! !
T! 98! 53! 32.2! 27.9:59.4! 0.827! ! ! ! !

IL1B! rs12621220! CC! 73! 42! 31.1! 23.1:54.3!
0.716!

! ! ! !
CT! 61! 32! 41.8! 26.9:85.4!
TT! 7! 2! 27.0! 17.1:NR!
C! 134! 74! 32.2! 26.9:52.2! 0.415! ! ! ! !
T! 68! 34! 41.8! 27.0:85.4! 0.820! ! ! ! !

rs1143623! CC! 7! 2! 27.0! 17.1:NR!
0.716!

! ! ! !
CG! 61! 32! 41.8! 26.9:85.4! ! ! ! !
GG! 73! 42! 31.1! 23.1:54.3! ! ! ! !
C! 68! 34! 41.8! 27.0:85.4! 0.820! ! ! ! !
G! 134! 74! 32.2! 26.9:52.2! 0.415! ! ! ! !

!
!
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Table!28.!(Continued).!

Gene! SNPs! Genotype! N!

OS!

Events! MST!
(mo)! 95%!CI!

Log!
Rank!
pUvalue!

Ref.!
Cat.!

Univariate!
Cox!Model!

HR! 95%!CI! pUvalue!
IL1B! rs16944! AA! 14! 7! 21.1! 11.4:NR!

0.881!
! ! ! !

AG! 71! 39! 34.1! 27.7:60.7! ! ! ! !
GG! 56! 30! 32.0! 24.5:126.4! ! ! ! !
A! 85! 46! 32.4! 26.9:60.7! 0.619! ! ! ! !
G! 127! 69! 32.2! 27.7:52.2! 0.841! ! ! ! !

rs1143627! CC! 15! 7! 27.0! 11.4:NR!
0.882!

! ! ! !
CT! 70! 39! 34.1! 26.9:60.7!
TT! 56! 30! 32.0! 24.5:126.4!
C! 85! 46! 32.4! 26.9:60.7! 0.619! ! ! ! !
T! 126! 69! 32.2! 27.7:52.2! 0.929! ! ! ! !

IL6! rs1800795! CC! 17! 10! 32.4! 20.9:NR!
0.721!

! ! ! !
CG! 69! 38! 32.2! 25.8:60.7!
GG! 55! 28! 30.0! 24.5:NR!
C! 86! 48! 32.4! 25.8:54.3! 0.473! ! ! ! !
G! 124! 66! 32.2! 27.0:54.3! 0.567! ! ! ! !

IL16! rs7170924! GG! 79! 46! 28.1! 24.3:41.8!
0.072!

! ! ! !
GT! 53! 24! 64.7! 27.7:NR!
TT! 9! 6! 73.9! 16.0:NR!
G! 132! 70! 32.0! 26.9:48.4! 0.687! ! ! ! !
T! 62! 30! 64.7! 27.7:126.4! 0.023! T! 1.76! 1.08:2.87! 0.0240!

MDM2! rs1470383! CC! 7! 4! 126.4! 27.9:NR!
0.163!

! ! ! !
CT! 35! 21! 27.7! 24.2:NR!
TT! 99! 51! 32.4! 26.1:73.9!
C! 42! 25! 28.1! 24.5:64.7! 0.685! ! ! ! !
T! 134! 72! 32.0! 26.1:48.4! 0.160! ! ! ! !

rs1690924! AA! 56! 30! 32.2! 24.5:73.9!
0.222!

! ! ! !
AG! 65! 33! 43.1! 30.7:85.4!
GG! 19! 12! 17.5! 15.2:NR!
A! 121! 63! 39.1! 27.9:59.4! 0.086! A! 1.71! 0.92:3.19! 0.0903!
G! 84! 45! 32.2! 27.7:64.7! 0.827! ! ! ! !

MTHFR! rs1801131! AA! 75! 40! 28.1! 24.5:60.7!
0.778!

! ! ! !
AC! 53! 28! 32.2! 21.4:124.5!
CC! 13! 8! 43.1! 30.0:NR!
A! 128! 68! 31.1! 25.8:52.2! 0.623! ! ! ! !
C! 66! 36! 32.4! 26.1:85.4! 0.793! ! ! ! !

rs1801133! CC! 44! 26! 32.4! 27.7:59.4!
0.602!

! ! ! !
CT! 73! 38! 32.0! 24.5:85.4!
TT! 24! 12! 25.8! 21.1:NR!
C! 117! 64! 32.2! 27.7:48.4! 0.455! ! ! ! !
T! 97! 50! 32.0! 24.5:73.9! 0.382! ! ! ! !

MTR! rs1805087! AA! 99! 53! 32.0! 26.9:54.3!
0.324!

! ! ! !
AG! 37! 21! 28.1! 22.7:NR!
GG! 5! 2! 124.5! 64.7:NR!
A! 136! 74! 32.0! 26.1:48.4! 0.135! ! ! ! !
G! 42! 23! 32.2! 23.1:NR! 0.660! ! ! ! !

SLC19A1! rs1051266! AA! 35! 25! 27.9! 24.5:43.1!
0.392!

! ! ! !
AG! 64! 32! 41.8! 25.4:85.6!
GG! 42! 19! 47.4! 24.2:NR!
A! 99! 57! 30.7! 26.1:48.4! 0.330! ! ! ! !
G! 106! 51! 47.4! 26:64.7! 0.204! ! ! ! !

XRCC1! rs1799782! CC! 120! 67! 30.0! 25.4:41.8!
0.186!

! ! ! !
CT! 20! 9! 85.4! 48.4:NR! ! ! ! !
TT! 1! 0! NR! NR:NR!
C! 140! 76! 32.2! 27:52.2! 0.495! ! ! ! !
T! 21! 9! 85.4! 48.4:NR! 0.073! T! 1.88! 0.93:3.79! 0.0777!

rs25487! AA! 20! 10! 31.1! 13.8:NR!
0.456!

! ! ! !
AG! 71! 41! 26.9! 21.4:47.4! ! ! ! !
GG! 50! 25! 48.4! 30.7:NR! ! ! ! !
A! 91! 51! 27.7! 22.7:43.1! 0.229! ! ! ! !
G! 121! 66! 32.2! 26.9:54.3! 0.500! ! ! ! !

N:!number!of!patients;!MST:!median!survival!time!(months);!NR:!not!reached;!Ref!Cat:!reference!
category;!HR:!hazard!ratio;!95%!CI:!95%!confidence!interval.!
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!

Figure!14.!Kaplan:Meier!curve!for!overall!survival!according!to!IL16!rs7170924:T!allele.!

!

Figure!15.!Kaplan:Meier!curve!for!overall!survival!according!to!MDM2!rs1690924:A!allele.!

!

Figure!16.!Kaplan:Meier!curve!for!overall!survival!according!to!XRCC1!Arg194Trp:T!allele.!
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Table!29.!Influence!of!clinical!characteristic!and!gene!polymorphisms!on!overall!survival.!

! Overall!survival!
HR!(CI95%)! pUvalue!

Gender!(Male)! 3.21!(1.72:6.00)! 0.0003!
Histology!(Adenocarcinoma)! 2.21!(1.17:4.15)! 0.0142!
Chemotherapy!agents! ! !
(Gemcitabine!and!Pemetrexed)! 2.35!(1.36:4.08)! 0.0023!
Surgery!(No)! 5.93!(2.79:12.59)! <0.001!
MDM2!rs1690924:GG! 1.99!(1.05:3.80)! 0.0345!

HR:!hazard!ratio;!CI95%:!95%!confidence!interval.!!

5.4.2.2! ProgressionUfree!survival!

No!associations!were!demonstrated!in!the!bivariate!analysis!between!polymorphisms!and!PFS!

(Table!30).!However,!the!A:allele!for!IL1B!rs16944!(plog:rank=0.085;!Table!30)!(Figure!17),!the!C:

allele! for! IL1B! rs1143627! (plog:rank=0.085;! Table! 30)! (Figure! 18),! the! GG! genotype! for! IL16!

rs7170924!(plog:rank=0.065;!Table!30)!(Figure!19),!the!A:allele!for!MTR!rs1805087!(plog:rank=0.106;!

Table! 30)! (Figure! 20)! and! the! AA! genotype! for! SLC19A1! rs1051266! polymorphisms! (plog:

rank=0.127;!Table!30)!(Figure!21)!presented!a!trend!to!higher!risk!to!progression.!Median!PFS!for!

carriers!of!IL1B!rs16944:AA!genotype!was!7.7!(CI95%=6.0:NR),!whereas!for!AG!and!GG!genotype!

was!10.9!(CI95%=8.4:17.1)!and!19.2!(CI95%=15.0:35.7)!months,!respectively.!For!IL1B!rs1143627,!

which!was! in! linkage!disequilibrium!with! IL1B! rs16944,!patients!with!CC!genotype! showed!a!

median!PFS!of!8.0!months!(CI95%=6.0:NR),!whereas!for!CC!and!CT!genotypes,!the!median!PFS!was!

10.3! (CI95%=7.1:17.6)! and! 19.2! (CI95%=15.0:35.7)! months,! respectively.! Carriers! of! IL16!

rs7170924:GG! genotype! reported! a! median! PFS! of! 11.4! months! (CI95%=8.5:17.6),! and! those!

patients!with!GT!and!TT!genotypes! showed!a!median!PFS!of!17.1! (CI95%=10.9:82.3)! and!13.2!

(CI95%=7.6:NR)!months,! respectively.!Patients!with!A:allele! for!MTR! rs1805087!polymorphism!

showed!a!median!PFS!of!12.9!months!(CI95%=10.2:17.6)!versus!GG!genotype,!which!revealed!a!

median!PFS!of!82.3!months!(CI95%=82.3:NR).!Median!PFS!for!SLC19A1!Arg27His:AA!genotype!was!

10.1!months!(CI95%=7.0:20.4),!whereas!for!G:allele!the!median!PFS!was!15.0!months!(CI95%=10.9:

23.2).!A!multivariate!Cox!regression!model!adjusted!by!surgery!and!concomitant!or!concurrent!

radiotherapy!was!performed!to!assess!the!impact!of!gene!polymorphisms!and!PFS.!IL1B!rs16944,!

MTR!rs1805087!and!SLC19A1!Arg27His!were!significantly!associated!with!PFS!(plikelihood!ratio!test=!

1.11{10:16;!Table!31).!!
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Table!30.!Association!of!gene!polymorphisms!with!progression:free!survival.!

Gene! SNPs! Genotype! N!

PFS!

Events! MST!
(mo)! 95%!CI!

Log!!
Rank!
pUvalue!

Ref.!
Cat.!

Univariate!
Cox!Model!

HR! 95%!CI! pUvalue!
ABCB1! rs1045642! CC! 49! 37! 11.9! 7.1:20.4!

0.699!
! ! ! !

CT! 62! 43! 12.9! 10.1:24.5!
TT! 30! 20! 17.6! 8.5:44.0!
C! 111! 80! 12.8! 10.1:18.7! 0.617! ! ! ! !
T! 92! 63! 14.6! 10.2:19.2! 0.412! ! ! ! !

rs1128503! CC! 53! 40! 11.9! 9.2:19.6!
0.677!

! ! ! !
CT! 63! 41! 15.0! 10.1:24.5!
TT! 25! 19! 13.2! 7.6:44.0!
C! 116! 81! 14.6! 10.3:8.7! 0.973! ! ! ! !
T! 88! 60! 14.6! 10.1:23.3! 0.404! ! ! ! !

rs2032582! GG! 47! 36! 14.3! 8.4:20.4!
0.506!

! ! ! !
G(GT/AG)! 69! 45! 14.6! 10.1:24.5!
T!(TT/AT)! 25! 19! 13.2! 6.9:39.1!
G!vs!TT/AT! 116! 81! 14.3! 10.3:18.7! 0.625! ! ! ! !
G/T!vs!GG! 94! 64! 13.2! 10.03:23.3! 0.394! ! ! ! !

ERCC1! rs11615! CC! 20! 11! 16.1! 6.5:NR!
0.335!

! ! ! !
CT! 72! 51! 15.5! 11.0:27.3!
TT! 49! 38! 10.2! 7.0:17.6!
C! 92! 62! 16.1! 11.2:24.5! 0.159! ! ! ! !
T! 121! 89! 12.9! 10.2:18.4! 0.416! ! ! ! !

rs3212986! GG! 74! 57! 12.8! 9.2:18.4!
0.683!

! ! ! !
GT! 56! 36! 15.0! 10.9:24.5!
TT! 11! 7! 18.7! 5.4:NR!
G! 130! 93! 12.9! 10.2:18.4! 0.502! ! ! ! !
T! 67! 43! 16.1! 11.0:24.5! 0.453! ! ! ! !

ERCC2! rs13181! GG! 25! 16! 15.0! 6.5:NR!
0.735!

! ! ! !
GT! 55! 39! 12.9! 9.2:30.6!
TT! 61! 45! 14.3! 10.0:19.2!
G! 80! 55! 12.9! 9.2:23.3! 0.435! ! ! ! !
T! 116! 84! 13.2! 10.2:18.4! 0.832! ! ! ! !

rs1799793! AA! 24! 15! 18.7! 7.7:NR!
0.575!

! ! ! !
AG! 55! 42! 12.8! 9.1:23.2!
GG! 62! 43! 13.2! 10.0:19.2!
A! 79! 57! 15.0! 10.0:19.2! 0.577! ! ! ! !
G! 117! 85! 12.8! 10.1:17.6! 0.299! ! ! ! !

rs50872! CC! 82! 59! 12.9! 10.1:19.2!
0.791!

! ! ! !
CT! 54! 39! 14.6! 7.5:24.5!
TT! 5! 2! NR! 4.3:NR!
C! 136! 98! 14.3! 10.2:18.4! 0.704! ! ! ! !
T! 59! 41! 14.6! 7.5:24.5! 0.636! ! ! ! !

rs238416! AA! 19! 16! 12.8! 8.4:NR!
0.655!

! ! ! !
AG! 67! 49! 14.6! 10.3:19.2!
GG! 55! 35! 11.2! 7.7:36.1!
A! 86! 65! 14.6! 10.3:19.2! 0.598! ! ! ! !
G! 122! 84! 14.3! 10.2:18.7! 0.380! ! ! ! !

ERCC5! rs17655! CC! 79! 56! 11.4! 9.2:18.7!
0.344!

! ! ! !
CG! 52! 38! 13.2! 8.0:30.6!
GG! 10! 6! 19.2! 10.1:NR!
C! 131! 94! 12.9! 10.2:17.1! 0.166! ! ! ! !
G! 62! 44! 16.1! 10.0:30.6! 0.362! ! ! ! !

rs1047768! CC! 43! 31! 11.2! 8.5:27.3!
0.832!

! ! ! !
CT! 70! 49! 16.1! 10.3:20.4!
TT! 28! 20! 14.3! 7.00:NR!
C! 113! 80! 13.2! 10.2:18.7! 0.852! ! ! ! !
T! 98! 69! 15.0! 10.3:19.2! 0.545! ! ! ! !

IL1B! rs12621220! CC! 73! 52! 16.8! 11.0:24.5!
0.452!

! ! ! !
CT! 61! 45! 10.3! 7.0:18.4!
TT! 7! 3! 10.9! 7.5:NR!
C! 134! 97! 14.3! 10.2:18.4! 0.463! ! ! ! !
T! 68! 48! 10.9! 7.5:18.4! 0.416! ! ! ! !

rs1143623! CC! 7! 3! 10.9! 7.5:NR!
0.452!

! ! ! !
CG! 61! 45! 10.3! 7.0:18.4! ! ! ! !
GG! 73! 52! 16.8! 11.0:24.5! ! ! ! !
C! 68! 48! 10.9! 7.5:18.4! 0.416! ! ! ! !
G! 134! 97! 14.3! 10.2:8.4! 0.463! ! ! ! !

!
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Table!30.!(Continued).!

Gene! SNPs! Genotype! N!

PFS!

Events! MST!
(mo)! 95%!CI!

Log!
Rank!
pUvalue!

Ref.!
Cat.!

Univariate!
Cox!Model!

HR! 95%!CI! pUvalue!
IL1B! rs16944! AA! 14! 9! 7.7! 6.0:NR!

0.225!
! ! ! !

AG! 71! 54! 10.9! 8.4:17.1! ! ! ! !
GG! 56! 37! 19.2! 15.0:35.7! ! ! ! !
A! 85! 63! 10.2! 7.7:16.1! 0.085! GG! 1.43! 0.95:2.15! 0.0859!
G! 127! 91! 15.0! 11.0:19.2! 0.718! ! ! ! !

rs1143627! CC! 15! 10! 8.0! 6.0:NR!
0.226! ! ! ! !CT! 70! 53! 10.3! 7.1:17.6!

TT! 56! 37! 19.2! 15.0:35.7!
C! 85! 63! 10.2! 7.7:16.1! 0.085! TT! 1.43! 0.95:2.15! 0.0859!
T! 126! 90! 15.0! 11.0:19.2! 0.617! ! ! ! !

IL6! rs1800795! CC! 17! 13! 11.9! 6.5:NR!
0.499! ! ! ! !CG! 69! 52! 15.0! 10.0:19.6!

GG! 55! 35! 14.3! 10.0:44.0!
C! 86! 65! 12.9! 10.0:19.2! 0.248! ! ! ! !
G! 124! 87! 14.6! 10.2:19.2! 0.562! ! ! ! !

IL16! rs7170924! GG! 79! 60! 11.4! 8.5:17.6!
0.164! ! ! ! !GT! 53! 32! 17.1! 10.9:82.3!

TT! 9! 8! 13.2! 7.6:NR!
G! 132! 92! 14.3! 10.2:8.4! 0.901! ! ! ! !
T! 62! 40! 17.1! 10.9:44.0! 0.065! T! 1.47! 0.98:2.21! 0.0657!

MDM2! rs1470383! CC! 7! 5! 39.1! 17.1:NR!
0.275! ! ! ! !CT! 35! 26! 11.0! 9.2:19.2!

TT! 99! 69! 12.9! 10.0:19.6!
C! 42! 31! 16.9! 10.3:34.4! 0.983! ! ! ! !
T! 134! 95! 12.8! 10.1:17.6! 0.161! ! ! ! !

rs1690924! AA! 56! 44! 16.9! 10.2:23.3!
0.518! ! ! ! !AG! 65! 42! 14.3! 10.2:30.6!

GG! 19! 13! 7.0! 6.0:NR!
A! 121! 86! 15.5! 10.9:19.2! 0.502! ! ! ! !
G! 84! 55! 11.4! 9.1:23.2! 0.485! ! ! ! !

MTHFR! rs1801131! AA! 75! 54! 11.4! 8.5:19.2!
0.419! ! ! ! !AC! 53! 37! 14.3! 10.0:19.6!

CC! 13! 9! 38.4! 15.0:NR!
A! 128! 91! 11.9! 10.0:17.6! 0.189! ! ! ! !
C! 66! 46! 16.1! 10.9:30.6! 0.523! ! ! ! !

rs1801133! CC! 44! 35! 15.0! 8.0:19.6!
0.530! ! ! ! !CT! 73! 49! 16.9! 10.1:24.5!

TT! 24! 16! 10.2! 7.0:NR!
C! 117! 84! 15.0! 10.9:19.2! 0.920! ! ! ! !
T! 97! 65! 12.9! 10.1:23.2! 0.270! ! ! ! !

MTR! rs1805087! AA! 99! 72! 13.2! 10.1:19.2!
0.252! ! ! ! !AG! 37! 26! 11.9! 6.5:30.6!

GG! 5! 2! 82.3! 82.3:NR!
A! 136! 98! 12.9! 10.2:17.6! 0.106! GG! 3.04! 0.74:12.48! 0.124!
G! 42! 28! 14.3! 8.5:63.1! 0.359! ! ! ! !

SLC19A1! rs1051266! AA! 35! 30! 10.1! 7.0:20.4!
0.237! ! ! ! !AG! 64! 44! 14.3! 9.2:24.5!

GG! 42! 26! 17.1! 10.2:39.1!
A! 99! 74! 11.4! 9.2:18.7! 0.206! ! ! ! !
G! 106! 70! 15.0! 10.9:23.2! 0.127! G! 1.39! 0.91:2.14! 0.128!

XRCC1! rs1799782! CC! 120! 86! 11.9! 10.0:17.1!
0.371!

! ! ! !
CT! 20! 13! 17.6! 11.0:NR!

! ! ! !
TT! 1! 1! 18.7! NR:NR!
C! 140! 99! 13.2! 10.2:18.4! 0.942! ! ! ! !
T! 21! 14! 18.7! 11.0:NR! 0.173! ! ! ! !

rs25487! AA! 20! 13! 14.6! 5.4:NR!
0.766!

! ! ! !
AG! 71! 49! 13.2! 10.0:24.5! ! ! ! !
GG! 50! 38! 16.8! 9.2:23.2! ! ! ! !
A! 91! 62! 13.2! 10.1:19.2! 0.886! ! ! ! !
G! 121! 87! 13.2! 10.2:19.2! 0.514! ! ! ! !

N:!number!of!patients;!MST:!median!survival!time!(months);!NR:!not!reached;!Ref!Cat:!reference!
category;!HR:!hazard!ratio;!95%!CI:!95%!confidence!interval.!
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!

Figure!17.!Kaplan:Meier!curve!for!progression:free!survival!according!to!IL1B!rs16944:A!allele.!

!

Figure!18.!Kaplan:Meier!curve!for!progression:free!survival!according!to!IL1B!rs1143627:C!allele.!

!
Figure!19.!Kaplan:Meier!curve!for!progression:free!survival!according!to!IL16!rs7170924:T!allele.!
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!

Figure! 20.! Kaplan:Meier! curve! for! progression:free! survival! according! to! MTR! rs1805087:A!
allele.!

!

Figure!21.!Kaplan:Meier!curve!for!progression:free!survival!according!to!SLC19A1!rs1051266:G!
allele.!

Table! 31.! Influence! of! clinical! characteristic! and! gene! polymorphisms! on! progression:free!
survival.!

! Progression!freeUsurvival!
HR!(CI95%)! pUvalue!

Surgery!(No)! 11.99!(5.83:24.66)! <0.001!
Radiotherapy!(No)! 3.06!(1.88:4.97)! <0.001!
IL1B!rs16944:!A!allele! 1.68!(1.11:2.54)! 0.0141!
MTR!rs1805087:A!allele! 12.19!(2.57:57.71) 0.0016!
SLC19A1!Arg27His:AA! 1.75!(1.13:2.70)! 0.0116!

HR:!hazard!ratio;!CI95%:!95%!confidence!interval.!!
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5.4.3! Toxicity!!

5.4.3.1! General!Toxicity!

ERCC1!C118T,!ERCC2!rs50872!and!ABCB1!C1236T!were!associated!with!general!toxicity.!Patients!

with!CT/TT!genotypes!for!ERCC1!C118T!(p=0.0186;!RR=6.78;!CI95%=1.38:33.4;!Table!32),!CC!for!

ERCC2! rs50872! (p=0.0234;! RR=2.03;! CI95%=1.10:3.74;! Table! 32)! or! TT! for! ABCB1! C1236T!

(p=0.0148;!RR=2.08;!CI95%=1.15:3.75;!Table!32)!were!in!higher!risk!of!grade!3:4!toxicity.!Logistic!

regression!analysis!adjusted!by!chemotherapy!agents!and!previous!non:lung!cancer! revealed!

that!ERCC1!C118T:T!allele!and!ERCC2!rs50872:CC!genotype!were!the!only!genetic!independent!

factors!associated!with!higher!general!toxicity!(plikelihood!ratio!test=1.898{10:7;!Table!33).!

ERCC2!Asp312Asn!and!IL1B!polymorphisms!were!associated!with!multiple!adverse!events!(>1).!

In! particular,! ERCC2! Asp312Asn! (p=0.0378;! Table! 34),! IL1B! rs12621220:CT/TT! (p=0.0163;!

RR=1.35;! CI95%=1.06:1.72;! Table! 34),! IL1B! rs1143623:CG/CC! (p=0.0163;! RR=1.35;! CI95%=1.06:

1.72;!Table!34),!IL1B!rs16944!(p=0.0298;!Table!34)!or!IL1B!rs1143627!(p=0.0450;!Table!34)!were!

in!risk!of!experiencing!more!than!one!adverse!event.!A!logistic!regression!analysis!revealed!that!

the! AG! genotype! for! ERCC2! Asp312Asn! and! CT/TT! for! IL1B:rs12621220!were! independently!

associated!with! the! occurrence! of!more! than! one! adverse! event! (plikelihood! ratio! test=0.0009103;!

Table!36).!Similarly,!carriers!of!ABCB1!C1236T:TT!genotype!(p=0.0097;!RR=2.32;!CI95%=1.23:4.39;!

Table! 35),! ERCC2! Asp312Asn! (p=0.0464;! Table! 35)! or! XRCC1! Gln399Arg:AG/GG! genotype!

(p=0.0459;!RR=5.79;!CI95%=1.03:32.47;!Table!35),!showed!higher!risk!of!experiencing!more!than!

two!adverse!events.!Logistic!regression!analysis!revealed!that!the!G:allele!of!ERCC2!Asp312Asn!

and!the!TT!genotype!of!ABCB1!C1236T!were!the!only!independent!factors!associated!with!higher!

risk!of!more!than!two!adverse!events!(plikelihood!ratio!test=0.0007531;!Table!36).!

5.4.3.2! Hematological!Toxicity!

ERCC2!rs50872!and!IL16!rs7170924!presented!influence!on!hematological!toxicity!(Table!36).!In!

fact,!patients!carrying!the!CC!genotype!for!ERCC2!rs50872!(p=0.0223;!RR=2.34;!CI95%=1.13:4.85;!

Table!37)!or!IL16!rs7170924!T:allele!(p=0.0277;!RR=2.06;!CI95%=1.08:3.92;!Table!37)!presented!

higher!grade!of!hematological! toxicity.!A!multivariate! logistic! regression!analysis!adjusted!by!

chemotherapy!agents!was!used!to! further! investigate! the! impact!of!ERCC2!rs50872!and! IL16!

rs7170924! on! hematological! toxicity.! Both! remaining! significantly! associated! to! grade! 3:4!

hematological!toxicity!(plikelihood!ratio!test=6.861{10:5;!Table!38).!
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Table!32.!Association!of!gene!polymorphisms!with!general!toxicity.!

Gene! SNPs! Genotype! N!
Toxicity!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!Grade!3U4!

N!(%)!
Grade!0U2!
N!(%)!

ABCB1! rs1045642! CC! 49! 17!(34.7)! 32!(65.3)!
1.672! 0.4334! ! ! !CT! 62! 15!(24.2)! 47!(75.8)!

TT! 30! 10!(33.3)! 20!(66.7)!
C! 111! 32!(28.8)! 79!(71.2)! 0.0644! 0.7997! ! ! !
T! 92! 25!(27.2)! 67!(72.8)! 0.5423! 0.4615! ! ! !

rs1128503! CC! 53! 16!(30.2)! 37!(69.8)!
8.4252! 0.0148! ! ! !CT! 63! 13!(20.6)! 50!(79.4)!

TT! 25! 13!(52.0)! 12!(48.0)!
C! 116! 29!(25)! 87!(75)! 5.9362! 0.0148! C! 2.08! 1.15:3.75!
T! 88! 26!(29.5)! 62!(70.5)! 0! 1! ! ! !

rs2032582! GG! 47! 15!(31.9)! 32!(68.1)!
3.953! 0.1386! ! ! !G!(GT/AG)! 69! 16!(23.2)! 53!(76.8)!

T!(TT/AT)! 25! 11!(44.0)! 14!(56.0)!
G!vs!TT/AT! 116! 31!(26.7)! 85!(73.3)! 2.1671! 0.1410! ! ! !
G/T!vs!GG! 94! 27!(28.7)! 67!(71.3)! 0.0381! 0.8451! ! ! !

ERCC1! rs11615! CC! 20! 1!(5.0)! 19!(95.0)!
7.2681! 0.0264! ! ! !CT! 72! 26!(35.1)! 46!(63.9)!

TT! 49! 15!(30.6)! 34!(69.4)!
C! 92! 27!(29.3)! 65!(70.7)! 0! 1! ! ! !
T! 121! 41!(33.9)! 80!(66.1)! 5.5352! 0.0186! CC! 6.78! 1.38:33.4!

rs3212986! GG! 74! 20!(27.0)! 54!(73.0)!
1.9186! 0.3832! ! ! !GT! 56! 20!(35.7)! 36!(64.3)!

TT! 11! 2!(18.2)! 9!(81.8)!
G! 130! 40!(30.8)! 90!(69.2)! ! 0.5061*! ! ! !
T! 67! 22!(32.8)! 45!(67.2)! 0.3236! 0.5695! ! ! !

ERCC2! rs13181! GG! 25! 5!(20.0)! 20!(80.0)!
1.7854! 0.4095! ! ! !GT! 55! 16!(29.1)! 39!(70.9)!

TT! 61! 21!(34.4)! 40!(65.6)!
G! 80! 21!(26.2)! 59!(73.8)! 0.7499! 0.3865! ! ! !
T! 116! 37!(31.9)! 79!(68.1)! 0.8811! 0.3479! ! ! !

rs1799793! AA! 24! 6!(25.0)! 18!(75.0)!
0.5072! 0.776! ! ! !AG! 55! 18!!(32.7)! 37!(67.3)!

GG! 62! 18!(29.0)! 44!(71.0)!
A! 79! 24!(30.4)! 55!(69.6)! 0! 1! ! ! !
G! 117! 36!(30.8)! 81!(69.2)! 0.1011! 0.7505! ! ! !

rs50872! CC! 82! 31!(37.8)! 51!(62.2)!
! 0.0318*! ! ! !CT! 54! 11!(20.4)! 43!(79.6)!

TT! 5! 0!(0.0)! 5!(100.0)!
C! 136! 42!(30.9)! 94!(69.1)! ! 0.3219*! ! ! !
T! 59! 11!(18.6)! 48!(81.4)! 5.1419! 0.0234! T! 2.03! 1.10:3.74!

rs238416! AA! 19! 7!(36.8)! 12!(63.2)!
0.6186! 0.734! ! ! !AG! 67! 20!(29.9)! 47!(70.1)!

GG! 55! 15!(27.3)! 40!(72.7)!
A! 86! 27!(31.4)! 59!(68.6)! 0.1111! 0.7389! ! ! !
G! 122! 35!(28.7)! 87!(71.3)! 0.2054! 0.6504! ! ! !

ERCC5! rs17655! CC! 79! 25!(31.6)! 54!(68.4)!
2.0265! 0.363! ! ! !CG! 52! 16!(30.8)! 36!(69.2)!

GG! 10! 1!(10.0)! 9!(90.0)!
C! 131! 41!(31.3)! 90!(68.7)! ! 0.2814*! ! ! !
G! 62! 17!(27.4)! 45!(72.6)! 0.129! 0.7195! ! ! !

rs1047768! CC! 43! 13!(30.2)! 30!(69.8)!
1.2549! 0.534! ! ! !CT! 70! 23!(32.9)! 47!(67.1)!

TT! 28! 6!(21.4)! 22!(78.6)!
C! 113! 36!(31.9)! 77!(68.1)! 0.7217! 0.3956! ! ! !
T! 98! 29!(29.6)! 69!(70.4)! 0! 1! ! ! !

IL1B! rs12621220! CC! 73! 51!(69.9)! 22!(30.1)!
! 0.8213*! ! ! !CT! 61! 42!(68.9)! 19!(31.1)!

TT! 7! 6!(85.7)! 1!(14.3)!
C! 134! 93!(69.4)! 41!(30.6)! ! 0.6741*! ! ! !
T! 68! 48!(70.6)! 20!(29.4)! 0.0089! 0.9250! ! ! !

rs1143623! CC! 7! 6!(85.7)! 1!(14.3)!
! 0.8213*! ! ! !CG! 61! 42!(68.9)! 19!(31.1)!

GG! 73! 51!(69.9)! 22!(30.1)!
C! 68! 48!(70.6)! 20!(29.4)! 0.0089! 0.9250! ! ! !
G! 134! 93!(69.4)! 41!(30.6)! ! 0.6741*! ! ! !

!
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Table!32.!(Continued).!

Gene! SNPs! Genotype! N!
Toxicity!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!Grade!3U4!

N!(%)!
Grade!0U2!
N!(%)!

IL1B! rs16944! AA! 14! 11!(78.6)! 3!(21.4)!
0.5252! 0.7691!

! ! !
AG! 71! 49!(69.0)! 22!(31.0)! ! ! !
GG! 56! 39!(69.6)! 17!(30.4)! ! ! !
A! 85! 60!(70.6)! 25!(29.4)! 0.0144! 0.9044! ! ! !
G! 127! 88!(69.3)! 39!(30.7)! ! 0.5550*! ! ! !

rs1143627! CC! 15! 11!(73.3)! 4!(26.7)!
0.0801! 0.9608! !

!
!
!

!
!CT! 70! 49!(70.0)! 21!(30.0)!

TT! 56! 39!(69.6)! 17!(30.4)!
C! 85! 60!(70.6)! 25!(29.4)! 0.0144! 0.9044! ! ! !
T! 126! 88!(69.8)! 38!(30.2)! ! 1*! ! ! !

IL6! rs1800795! CC! 17! 5!(29.4)! 12!(70.6)!
0.0554! 0.9727!

! ! !
CG! 69! 20!(29.0)! 49!(71.0)!
GG! 55! 17!(30.9)! 38!(69.1)!
C! 86! 25!(29.1)! 61!(70.9)! 0.002! 0.9648! ! ! !
G! 124! 37!(29.8)! 87!(70.2)! 0! 1! ! ! !

IL16! rs7170924! GG! 79! 19!(24.1)! 60!(75.9)!
2.8982! 0.2348!

! ! !
GT! 53! 20!(37.7)! 33!(62.3)!
TT! 9! 3!(33.3)! 6!(66.7)!
G! 132! 39!(29.5)! 93!(70.5)! ! 1*! ! ! !
T! 62! 23!(37.1)! 39!(62.9)! 2.2376! 0.1347! ! ! !

MDM2! rs1470383! CC! 7! 1!(14.3)! 6!(85.7)!
! 0.7600*!

! ! !
CT! 35! 10!(28.6)! 25!(71.4)!
TT! 99! 31!(31.3)! 68!(68.7)!
C! 42! 11!(26.2)! 31!(73.8)! 0.1656! 0.6840! ! ! !
T! 134! 41!(30.6)! 93!(69.4)! ! 0.6741*! ! ! !

rs1690924! AA! 56! 18!(32.1)! 38!(67.9)!
0.2636! 0.8765!

! ! !
AG! 65! 19!(29.2)! 46!(70.8)!
GG! 19! 5!(26.3)! 14!(73.7)!
A! 121! 37!(30.6)! 84!(69.4)! 0.0116! 0.9142! ! ! !
G! 84! 24!(28.6)! 60!(71.4)! 0.0694! 0.7921! ! ! !

MTHFR! rs1801131! AA! 75! 21!(28.0)! 54!(72.0)!
0.2532! 0.8811!

! ! !
AC! 53! 17!(32.1)! 36!(67.9)!
CC! 13! 4!(30.8)! 9!(69.2)!
A! 128! 38!(29.7)! 90!(70.3)! ! 1*! ! ! !
C! 66! 21!(31.8)! 54!(68.2)! 0.0962! 0.7564! ! ! !

rs1801133! CC! 44! 13!(29.5)! 31!(70.5)!
0.0099! 0.9951!

! ! !
CT! 73! 22!(30.1)! 51!(69.9)!
TT! 24! 7!(29.2)! 17!(70.8)!
C! 117! 35!(29.9)! 82!(70.1)! 0! 1! ! ! !
T! 97! 29!(29.5)! 68!(70.1)! 0! 1! ! ! !

MTR! rs1805087! AA! 99! 73!(73.7)! 26!(26.3)!
! 0.3619*!

! ! !
AG! 37! 23!(62.2)! 14!(37.8)!
GG! 5! 3!(60.0)! 2!(40.0)!
A! 136! 96!(70.6)! 40!(29.4)! ! 0.6343*! ! ! !
G! 42! 26!(61.9)! 16!(38.1)! 1.4489! 0.2287! ! ! !

SLC19A1! rs1051266! AA! 35! 9!(25.7)! 26!(74.3)!
0.5304! 0.7670!

! ! !
AG! 64! 19!(29.7)! 45!(70.3)!
GG! 42! 14!(33.3)! 28!(66.7)!
A! 99! 28!(28.3)! 71!(71.7)! 0.1587! 0.6903! ! ! !
G! 106! 33!(31.1)! 73!(68.9)! 0.1557! 0.6932! ! ! !

XRCC1! rs1799782! CC! 20! 5!(25.0)! 15!(75.0)!
0.3377! 0.8446!

! ! !
CT! 71! 21!(29.6)! 50!(70.4)!
TT! 50! 16!(32.0)! 34!(68.0)!
C! 91! 26!(28.6)! 65!(71.4)! 0.0545! 0.8154! ! ! !
T! 121! 37!(30.6)! 84!(69.4)! 0.0583! 0.8092! ! ! !

rs25487! AA! 120! 39!(32.5)! 81!(67.5)!
! 0.2586*!

! ! !
AG! 20! 3!(15.0)! 17!(85.0)!
GG! 1! 0!(0.0)! 1!(100.0)!
A! 140! 42!(30.0)! 98!(70.0)! ! 1*! ! ! !
G! 21! 3!(14.3)! 18!(85.7)! 2.031! 0.1541! ! ! !

N:!number!of!patients;!Ref!Cat:!reference!category;!RR:!relative!risk;!95%!CI:!95%!confidence!
interval.!
*p:value!for!Fisher's!Exact!Test.!
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Table!33.!Influence!of!clinical!characteristic!and!gene!polymorphisms!on!general!toxicity.!

! General!Toxicity!
OR!(CI95%)! pUvalue!

Chemotherapy!agents! ! !
Gemcitabine!(Reference)! ! !

Paclitaxel! 0.13!(0.02:0.52)! 0.00587!
Pemetrexed! 0.10!(0.02:0.38)! 0.00147!
Vinorelbine! 0.27!(0.07:0.91)! 0.04098!

Personal!history!of!cancer!(No)! 11.57!(2.09:217.62)! 0.02245!
ERCC1!C118T:CT/TT! 26.05!(4.33:515.77)! 0.00345!
ERCC2!rs50872:CC! 4.06!(1.66:10.65)! 0.00291!

OR:!odds!ratio;!CI95%:!95%!confidence!interval!!

5.4.3.3! Other!toxicity!subtypes!

The!bivariate!analysis!showed!that!higher!grade!of!asthenia!was!associated!to!IL16!rs7170924!

(TT>GT>GG)!polymorphism!(p=0.0377;!Table!39).!No!association!was!found!for!other!genetic!or!

clinical!variables.!ERCC5!His46His!and!SLC19A1!Arg27His!were!associated!with!gastrointestinal!

toxicity.!Particularly,!patients!carrying!the!CC!genotype!for!ERCC5!His46His!(p=0.0269;!Table!40)!

or!AA!for!SLC19A1!Arg27His!(p=0.0143;!Table!40)!showed!greater!risk!of!gastrointestinal!toxicity.!

No!association!was!reached!on!multivariate!logistic!regression!model.!ERCC2!rs238416!was!the!

only!polymorphism!that! showed! influence!on!grade!3:4! infection.!Particularly,! carriers!of!AA!

genotype!showed!greater!risk!of!grade!3:4!infection!to!those!carrying!the!G:allele!(p=0.0177;!

RR=9.63;!CI95%=1.56:59.6;!Table!41).!No!multivariate!regression!analysis!was!investigated.!The!

bivariate! analysis! revealed! that! IL6! rs1800795:CC,! MTR! rs1805087:AG/GG! and! XRCC1!

Gln399Arg:GG! genotypes! were! associated! with! severe! nephrotoxicity! (p=0.0384! for! IL6!

rs1800795,! p=0.0251! for! MTR! rs1805087! and! p=0.0429! for! XRCC1! Gln399Arg)! (Table! 42).!

However,! multivariate! logistic! regression! analysis! did! not! revealed! influence! of! these!

polymorphisms! on! severe! nephrotoxicity.! The! only! polymorphism! associated!with! grade! 3:4!

neurotoxicity!was!MDM2! rs1470383,! particularly! the! CC! genotype! (p=0.0497;! Table! 43).! No!

multivariate!regression!analysis!was!investigated.!
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Table!34.!Association!of!gene!polymorphisms!with!more!than!one!adverse!events.!

Gene! SNPs! Genotype! N!
Toxicity!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!>1!

N!(%)!
0U1!
N!(%)!

ABCB1! rs1045642! CC! 49! 32!(65.3)! 17!(34.7)!
0.6237! 0.7321! ! ! !CT! 62! 41!(66.1)! 21!(33.9)!

TT! 30! 22!(73.3)! 8!(26.7)!
C! 111! 73!(65.8)! 38!(34.2)! 0.3192! 0.5721! ! ! !
T! 92! 63!(68.5)! 29!(31.5)! 0.0376! 0.8462! ! ! !

rs1128503! CC! 53! 31!(58.5)! 22!(41.5)!
3.0585! 0.2167! ! ! !CT! 63! 46!(73.0)! 17!(27.0)!

TT! 25! 18!(72.0)! 7!(28.0)!
C! 116! 77!(66.4)! 39!(33.6)! 0.0952! 0.7577! ! ! !
T! 88! 64!(72.7)! 24!(27.3)! 2.4368! 0.1185! ! ! !

rs2032582! GG! 47! 30!(63.8)! 17!(36.2)!
0.8141! 0.6656! ! ! !G!(GT/AG)! 69! 49!(71.0)! 20!(29.0)!

T!(TT/AT)! 25! 16!(64.0)! 9!(36.0)!
G!vs!TT/AT! 116! 79!(68.1)! 37!(31.9)! 0.0262! 0.8715! ! ! !
G/T!vs!GG! 94! 65!(69.1)! 29!(30.9)! 0.1976! 0.6566! ! ! !

ERCC1! rs11615! CC! 20! 12!(60.0)! 8!(40.0)!
1.4669! 0.4802! ! ! !CT! 72! 47!(65.3)!! 25!(34.7)!

TT! 49! 36!(73.5)! 13!(26.5)!
C! 92! 59!(64.1)! 33!(35.9)! 0.8793! 0.3484! ! ! !
T! 121! 83!(68.6)! 38!(31.4)! 0.2521! 0.6156! ! ! !

rs3212986! GG! 74! 52!(70.3)! 22!(29.7)!
1.0310! 0.5972! ! ! !GT! 56! 35!(62.5)! 21!(37.5)!

TT! 11! 8!(72.7)! 3!(27.3)!
G! 130! 87!(66.9)! 43!(33.1)! ! 1*! ! ! !
T! 67! 43!(64.2)! 24!(35.8)! 0.3488! 0.5548! ! ! !

ERCC2! rs13181! GG! 25! 14!(56.0)! 11!(44.0)!
2.1892! 0.3347! ! ! !GT! 55! 40!(72.7)! 15!(27.3)!

TT! 61! 41!(67.2)! 20!(32.8)!
G! 80! 54!(67.5)! 26!(32.5)! 0! 1! ! ! !
T! 116! 81!(69.8)! 35!(30.2)! 1.2153! 0.2703! ! ! !

rs1799793! AA! 24! 14!(58.3)! 10!(41.7)!
6.5522! 0.0378! ! ! !AG! 55! 44!(80.0)! 11!(20.0)!

GG! 62! 37!(59.7)! 25!(40.3)!
A! 79! 58!(73.4)! 21!(26.6)! 2.3913! 0.1220! ! ! !
G! 117! 81!(69.2)! 36!(30.8)! 0.6373! 0.4247! ! ! !

rs50872! CC! 82! 55!(67.1)! 27!(32.9)!
! 0.9501*! ! ! !CT! 54! 37!(68.5)! 17!(31.5)!

TT! 5! 3!(60.0)! 2!(40.0)!
C! 136! 92!(67.6)! 44!(32.4)! ! 0.6612*! ! ! !
T! 59! 40!(67.8)! 19!(32.2)! 0! 1! ! ! !

rs238416! AA! 19! 12!(63.2)! 7!(36.8)!
0.2041! 0.9030! ! ! !AG! 67! 46!(68.7)! 21!(31.3)!

GG! 55! 37!(67.3)! 18!(32.7)!
A! 86! 58!(67.4)! 28!(32.6)! 0! 1! ! ! !
G! 122! 83!(68.0)! 39!(32.0)! 0.0251! 0.8740! ! ! !

ERCC5! rs17655! CC! 79! 50!(63.3)! 29!(36.7)!
1.6624! 0.4355! ! ! !CG! 52! 37!(71.2)! 15!(28.8)!

GG! 10! 8!(80.0)! 2(20.0)!
C! 131! 87!(66.4)! 44!(33.6)! ! 0.4986*! ! ! !
G! 62! 45!(72.6)! 17!(27.4)! 0.9739! 0.3237! ! ! !

rs1047768! CC! 43! 28!(65.1)!! 15!(34.9)!
0.4408! 0.8022! ! ! !CT! 70! 49!(70.0)!! 21!(30.0)!

TT! 28! 18!(64.3)! 10!(35.7)!
C! 113! 77!(68.1)! 36!(31.9)! 0.0270! 0.8694! ! ! !
T! 98! 67!(68.4)! 31!(31.6)! 0.0339! 0.8540! ! ! !

IL1B! rs12621220! CC! 73! 42!(57.5)! 31!(42.5)!
! 0.0241*! ! ! !CT! 61! 48!(78.7)! 13!(21.3)!

TT! 7! 5!(71.4)! 2!(28.6)!
C! 134! 90!(67.2)! 44!(32.8)! ! 1*! ! ! !
T! 68! 53!(77.9)! 15!(22.1)! 5.7739! 0.0163! CC! 1.35! 1.06:!1.72!

rs1143623! CC! 7! 5!(71.4)! 2!(28.6)!
6.8206! 0.0330! ! ! !CG! 61! 48!(78.7)! 13!(21.3)!

GG! 73! 42!(57.5)! 31!(42.5)!
C! 68! 53!(77.9)! 15!(22.1)! 5.7739! 0.0163! GG! 1.35! 1.06:!1.72!
G! 134! 90!(67.2)! 44!(32.8)! ! 1*! ! ! !

!
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N:!number!of!patients;!Ref!Cat:!reference!category;!RR:!relative!risk;!95%!CI:!95%!confidence!
interval.!
*p:value!for!Fisher's!Exact!Test.!

Table!34.!(Continued).!

Gene! SNPs! Genotype! N!
Toxicity!

χ²! pUvalue! Cat!
Ref! RR! 95%!CI!>1!

N!(%)!
0U1!
N!(%)!

IL1B! rs16944! AA! 14! 7!(50.0)! 7!(50.0)!
7.0287! 0.0298!

! ! !
AG! 71! 55!(77.5)! 16!(22.5)! ! ! !
GG! 56! 33!(58.9)! 23!(41.1)! ! ! !
A! 85! 62!(72.9)! 23!(27.1)! 2.4119! 0.1204! ! ! !
G! 127! 88!(69.3)! 39!(30.7)! ! 0.2274*! ! ! !

rs1143627! CC! 15! 8!(53.3)! 7!(46.7)!
6.2015! 0.0450!

! ! !
CT! 70! 54!(77.1)! 16!(22.9)! ! ! !
TT! 56! 33!(58.9)! 23!(41.1)! ! ! !
C! 85! 62!(72.9)! 23!(27.1)! 2.4119! 0.1204! ! ! !
T! 126! 87!(69.0)! 39!(31.0)! ! 0.2499*! ! ! !

IL6! rs1800795! CC! 17! 14!(82.4)! 3!(17.6)!
1.9735! 0.3728! ! ! !CG! 69! 45!(65.2)! 24!(34.8)!

GG! 55! 36!(65.5)! 19!(34.5)!
C! 86! 59!(68.6)! 27!(31.4)! 0.042! 0.8376! ! ! !
G! 124! 81!(65.3)! 43!(34.7)! 1.274! 0.2590! ! ! !

IL16! rs7170924! GG! 79! 52!(65.8)! 27!(34.2)!
0.537! 0.7645! ! ! !GT! 53! 36!(67.9)! 17!(32.1)!

TT! 9! 7!(77.8)! 2!(22.2)!
G! 132! 88!(66.7)! 44!(33.3)! ! 0.7180*! ! ! !
T! 62! 43!(69.4)! 19!(30.6)! 0.0692! 0.7925! ! ! !

MDM2! rs1470383! CC! 7! 6!(85.7)! 1!(14.3)!
! 0.2545*! ! ! !CT! 35! 20!(57.1)! 15!(42.9)!

TT! 99! 69!(69.7)! 30!(30.3)!
C! 42! 26!(61.9)! 16!(38.1)! 0.4987! 0.4801! ! ! !
T! 134! 89!(66.4)! 45!(33.6)! ! 0.4269*! ! ! !

rs1690924! AA! 56! 39!(69.6)! 17!(30.4)!
0.6908! 0.7079! ! ! !AG! 65! 42!(64.6)! 23!(35.4)!

GG! 19! 14!(73.7)! 5!(26.3)!
A! 121! 81!(66.9)! 40!(33.1)! 0.102! 0.7484! ! ! !
G! 84! 56!(66.7)! 28!(33.3)! 0.0341! 0.8535! ! ! !

MTHFR! rs1801131! AA! 75! 51!(68.0)! 24!(32.0)!
0.2221! 0.8949! ! ! !AC! 53! 36!(67.9)! 17!(32.1)!

CC! 13! 8!(61.5)! 5!(38.5)!
A! 128! 87!(68.0)! 41!(32.0)! ! 0.7574*! ! ! !
C! 66! 44!(66.7)! 22!(33.3)! 0! 1! ! ! !

rs1801133! CC! 44! 30!(68.2)! 14!(31.8)!
0.2309! 0.8909! ! ! !CT! 73! 48!(65.8)! 25!(34.2)!

TT! 24! 17!(70.8)! 7!(29.2)!
C! 117! 78!(66.7)! 39!(33.3)! 0.0248! 0.8748! ! ! !
T! 97! 65!(67.0)! 32!(33.0)! 0! 1! ! ! !

MTR! rs1805087! AA! 99! 67!(67.7)! 32!(32.3)!
! 0.4537*! ! ! !AG! 37! 26!(70.3)! 11!(29.7)!

GG! 5! 2!(40.0)! 3!(60.0)!
A! 136! 93!(68.4)! 43!(31.6)! ! 0.3298*! ! ! !
G! 42! 28!(66.7)! 14!(33.3)! 0! 1! ! ! !

SLC19A1! rs1051266! AA! 35! 24!(68.6)! 11!(31.4)!
1.5059! 0.4710! ! ! !AG! 64! 40!(62.5)! 24!(37.5)!

GG! 42! 31!(73.8)! 11!(26.2)!
A! 99! 64!(64.6)! 35!(35.4)! 0.7481! 0.3871! ! ! !
G! 106! 71!(67.0)! 35!(33.0)! 0! 1! ! ! !

XRCC1! rs1799782! CC! 120! 81!(67.5)! 39!(32.5)!
! 0.8670*! ! ! !CT! 20! 13!(65.0)! 7!(35.0)!

TT! 1! 1!(100.0)! 0!(0.0)!
C! 140! 94!(67.1)! 46!(32.9)! ! 1*! ! ! !
T! 21! 14!(66.7)! 7!(33.3)! 0! 1! ! ! !

rs25487! AA! 20! 13!(65.0)! 7!(35.0)!
2.6865! 0.2610! ! ! !AG! 71! 44!(62.0)! 27!(38.0)!

GG! 50! 38!(76.0)! 12!(24.0)!
A! 91! 57!(62.6)! 34!(37.4)! 2.0487! 0.1523! ! ! !
G! 121! 82!(67.8)! 39!(32.2)! 0! 1! ! ! !
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Table!35.!Association!of!gene!polymorphisms!with!more!than!two!adverse!events.!

Gene! SNPs! Genotype! N!
Toxicity!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!>2!

N!(%)!
0U2!
N!(%)!

ABCB1! rs1045642! CC! 49! 9!(18.4)! 40!(81.6)!
2.3994! 0.3013! ! ! !CT! 62! 17!(27.4)! 45!(72.6)!

TT! 30! 10!(33.3)! 20!(66.7)!
C! 111! 26!(23.4)! 85!(76.6)! 0.7543! 0.3851! ! ! !
T! 92! 27!(29.3)! 65!(70.7)! 1.4911! 0.2221! ! ! !

rs1128503! CC! 53! 9!(17.0)! 44!(83.0)!
8.7742! 0.0124! ! ! !CT! 63! 15!(23.8)! 48!(76.2)!

TT! 25! 12!(48.0)! 13!(52.0)!
C! 116! 24!(20.7)! 92!(79.3)! 6.6958! 0.0097! C! 2.32! 1.23:4.39!
T! 88! 27!(30.7)! 61!(69.3)! 2.5848! 0.1079! ! ! !

rs2032582! GG! 47! 8!(17.0)! 39!(83.0)!
3.3771! 0.1848! ! ! !G!(GT/AG)! 69! 19!(27.5)! 50!(72.5)!

T!(TT/AT)! 25! 9!(36.0)! 16!(64.0)!
G!vs!TT/AT! 116! 27!(23.3)! 89!(76.7)! 1.1461! 0.2844! ! ! !
G/T!vs!GG! 94! 28!(29.8)! 66!(70.2)! 2.0562! 0.1516! ! ! !

ERCC1! rs11615! CC! 20! 3!(15.0)! 17!(85.0)!
1.6951! 0.4285! ! ! !CT! 72! 21!(29.2)! 51!(70.8)!

TT! 49! 12!(24.5)! 37!(75.5)!
C! 92! 24!(26.1)! 68!(73.9)! 0! 0.9966! ! ! !
T! 121! 33!(27.3)! 88!(72.7)! 0.7908! 0.3739! ! ! !

rs3212986! GG! 74! 17!(23.0)! 57!(77.0)!
1.2532! 0.5344! ! ! !GT! 56! 17!(30.4)! 39!(69.6)!

TT! 11! 2!(18.2)! 9!(81.8)!
G! 130! 34!(26.2)! 96!(73.8)! ! 0.7293*! ! ! !
T! 67! 19!(28.4)! 48!(71.6)! 0.2905! 0.5899! ! ! !

ERCC2! rs13181! GG! 25! 3!(12.0)! 22!(88.0)!
3.4196! 0.1809! ! ! !GT! 55! 14!(25.5)! 41!(74.5)!

TT! 61! 19!(31.1)! 42!(68.9)!
G! 80! 17!(21.2)! 63!(78.8)! 1.3006! 0.2541! ! ! !
T! 116! 33!(28.4)! 83!(71.6)! 2.1254! 0.1449! ! ! !

rs1799793! AA! 24! 2!(8.3)! 22!(91.7)!
6.1423! 0.0464! ! ! !AG! 55! 19!(34.5)! 36!(65.5)!

GG! 62! 15!(24.2)! 47!(75.8)!
A! 79! 21!(26.6)! 58!(73.4)! 0.0165! 0.8979! ! ! !
G! 117! 34!(29.1)! 83!(70.9)! 3.4755! 0.0623! ! ! !

rs50872! CC! 82! 25!(30.5)! 57!(69.5)!
! 0.2830*! ! ! !CT! 54! 10!(18.5)! 44!(81.5)!

TT! 5! 1!(20.0)! 4!(80.0)!
C! 136! 35!(25.7)! 101!(74.3)! ! 1*! ! ! !
T! 59! 11!(18.6)! 48!(81.4)! 1.9469! 0.1629! ! ! !

rs238416! AA! 19! 5!(26.3)! 14!(73.7)!
0.6866! 0.7094! ! ! !AG! 67! 19!(28.4)! 48!(71.6)!

GG! 55! 12!(21.8)! 43!(78.2)!
A! 86! 24!(27.9)! 62!(72.1)! 0.3731! 0.5413! ! ! !
G! 122! 31!(25.4)! 91!(74.6)! ! 1*! ! ! !

ERCC5! rs17655! CC! 79! 21!(26.6)! 58!(73.4)!
0.2145! 0.8983! ! ! !CG! 52! 13!(25.0)! 39!(75.0)!

GG! 10! 2!(20.0)! 8!(80.0)!
C! 131! 34!(26.0)! 97!(74.0)! ! 1*! ! ! !
G! 62! 15!(24.2)! 47!(75.8)! 0.0165! 0.8979! ! ! !

rs1047768! CC! 43! 12!(27.9)! 31!(72.1)!
1.0906! 0.5797! ! ! !CT! 70! 19!(27.1)! 51!(72.9)!

TT! 28! 5!(17.9)! 23!(82.1)!
C! 113! 31!(27.4)! 82!(72.6)! 0.6373! 0.4247! ! ! !
T! 98! 24!(24.5)! 74!(75.5)! 0.0478! 0.8269! ! ! !

IL1B! rs12621220! CC! 73! 22!(30.1)! 51!(69.9)!
1.8513! 0.3963! ! ! !CT! 61! 13!(21.3)! 48!(78.7)!

TT! 7! 1!(14.3)! 6!(85.7)!
C! 134! 35!(26.1)! 99!(73.9)! ! 0.6781*! ! ! !
T! 68! 14!(20.6)! 54!(79.4)! 1.2234! 0.2687! ! ! !

rs1143623! CC! 7! 1!(14.3)! 6!(85.7)!
1.8513! 0.3963! ! ! !CG! 61! 13!(21.3)! 48!(78.7)!

GG! 73! 22!(30.1)! 51!(69.9)!
C! 68! 14!(20.6)! 54!(79.4)! 1.2234! 0.2687! ! ! !
G! 134! 35!(26.1)! 99!(73.9)! ! 0.6781*! ! ! !

!
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N:!number!of!patients;!Ref!Cat:!reference!category;!RR:!relative!risk;!95%!CI:!95%!confidence!
interval.!
*p:value!for!Fisher's!Exact!Test.!

Table!35.!(Continued).!

Gene! SNPs! Genotype! N!
Toxicity!

χ²! pUvalue! Cat!
Ref! RR! 95%!CI!>2!

N!(%)!
0U2!
N!(%)!

IL1B! rs16944! AA! 14! 1!(7.1)! 13!(92.9)!
3.8714! 0.1443!

! ! !
AG! 71! 17!(23.9)! 54!(76.1)! ! ! !
GG! 56! 18!(32.1)! 38!(67.9)! ! ! !
A! 85! 18!(21.2)! 67!(78.8)! 1.5975! 0.2063! ! ! !
G! 127! 35!(27.6)! 92!(72.4)! ! 0.1167*! ! ! !

rs1143627! CC! 15! 2!(13.3)! 13!(86.7)!
2.7246! 0.2561!

! ! !
CT! 70! 16!(22.9)! 54!(77.1)! ! ! !
TT! 56! 18!(32.1)! 38!(67.9)! ! ! !
C! 85! 18!(21.2)! 67!(78.8)! 1.5975! 0.2063! ! ! !
T! 126! 34!(27.0)! 92!(73.0)! ! 0.3547*! ! ! !

IL6! rs1800795! CC! 17! 8!(47.1)! 9!(52.9)!
4.7417! 0.0934! ! ! !CG! 69! 16!(23.2)! 53!(76.8)!

GG! 55! 12!(21.8)! 43!(78.2)!
C! 86! 24!(27.9)! 62!(72.1)! 0.3731! 0.5413! ! ! !
G! 124! 28!(22.6)! 96!(77.4)! 3.512! 0.0609! ! ! !

IL16! rs7170924! GG! 79! 17!(21.5)! 62!(78.5)!
2.5761! 0.2758! ! ! !GT! 53! 15!(28.3)! 38!(71.7)!

TT! 9! 4!(44.4)! 5!(55.6)!
G! 132! 32!(24.2)! 100!(75.8)! ! 0.2332*! ! ! !
T! 62! 19!(30.6)! 43!(69.4)! 1.0795! 0.2988! ! ! !

MDM2! rs1470383! CC! 7! 1!(14.3)! 6!(85.7)!
1.423! 0.4909! ! ! !CT! 35! 7!(20.0)! 28!(80.0)!

TT! 99! 28!(28.3)! 71!(71.7)!
C! 42! 8!(19.0)! 34!(81.0)! 0.8817! 0.3477! ! ! !
T! 134! 35!(26.1)! 99!(73.9)! ! 0.6781*! ! ! !

rs1690924! AA! 56! 11!(19.6)! 45!(80.4)!
2.7761! 0.2496! ! ! !AG! 65! 21!(32.3)! 44!(67.7)!

GG! 19! 4!(21.1)! 15!(78.9)!
A! 121! 32!(26.4)! 89!(73.6)! ! 0.7807*! ! ! !
G! 84! 25!(29.8)! 59!(70.2)! 1.3103! 0.2523! ! ! !

MTHFR! rs1801131! AA! 75! 15!(20.0)! 60!(80.0)!
2.5883! 0.2741! ! ! !AC! 53! 17!(32.1)! 36!(67.9)!

CC! 13! 4!(30.8)! 9!(69.2)!
A! 128! 32!(25.0)! 96!(75.0)! ! 0.7394*! ! ! !
C! 66! 21!(31.8)! 45!(68.2)! 1.9948! 0.1578! ! ! !

rs1801133! CC! 44! 12!(27.3)! 32!(72.7)!
0.3582! 0.8360! ! ! !CT! 73! 19!(26.0)! 54!(74.0)!

TT! 24! 5!(20.8)! 19!(79.2)!
C! 117! 31!(26.5)! 86!(73.5)! 0.104! 0.7470! ! ! !
T! 97! 24!(24.7)! 73!(75.3)! 0.0123! 0.9117! ! ! !

MTR! rs1805087! AA! 99! 26!(26.3)! 73!(73.7)!
! 0.5781*! ! ! !AG! 37! 10!(27.0)! 27!(73.0)!

GG! 5! 0!(0.0)! 5!(100.0)!
A! 136! 36!(26.5)! 100!(73.5)! ! 0.3287*! ! ! !
G! 42! 10!(23.8)! 32!(76.2)! 0.0089! 0.9248! ! ! !

SLC19A1! rs1051266! AA! 35! 6!(17.1)! 29!(82.9)!
1.7259! 0.4219! ! ! !AG! 64! 18!(28.1)! 46!(71.9)!

GG! 42! 12!(28.6)! 30!(71.4)!
A! 99! 24!(24.2)! 75!(75.8)! 0.1076! 0.7429! ! ! !
G! 106! 30!(28.3)! 76!(71.7)! 1.1863! 0.2761! ! ! !

XRCC1! rs1799782! CC! 120! 30!(25.0)! 90!(75.0)!
! 0.6973*! ! ! !CT! 20! 6!(30.0)! 14!(70.0)!

TT! 1! 0!(0.0)! 1!(100.0)!
C! 140! 36!(25.7)! 104!(74.3)! ! 1*! ! ! !
T! 21! 6!(28.6)! 15!(71.4)! 0.0056! 0.9402! ! ! !

rs25487! AA! 20! 1!(5.0)! 19!(95.0)!
6.3214! 0.0424! ! ! !AG! 71! 18!(25.4)! 53!(74.6)!

GG! 50! 17!(34.0)! 33!(66.0)!
A! 91! 19!(20.9)! 72!(79.1)! 2.2725! 0.1317! ! ! !
G! 121! 35!(28.9)! 86!(71.1)! 3.9856! 0.0459! AA! 5.79! 1.03:32.47!
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Table!36.!Influence!of!gene!polymorphisms!on!number!of!adverse!events.!

! Number!of!adverse!events!
OR!(CI95%)! pUvalue!

! >1!adverse!events!
ERCC2!Asp312Asn! ! !

AA! 0.23!(0.07:0.71)! 0.01140!
(Reference)!AG!! ! !

GG! 0.31!(0.13:0.73)! 0.00891!
IL1B!rs12621220:CT/TT! 3.37!(1.55:7.69)! 0.00280!
! >2!adverse!events!
ERCC2!Asp312Asn:AG/GG! 5.92!(1.52:40.18)! 0.026040!
ABCB1!C1236T:TT! 4.35!(1.67:11.76)! 0.002842!
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Table!37.!Association!of!gene!polymorphisms!with!hematological!toxicity.!

Gene! SNPs! Genotype! N!
Hematological!toxicity!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!Grade!3U4!

N!(%)!
Grade!0U2!
N!(%)!

ABCB1! rs1045642! CC! 49! 15!(30.6)! 34!(69.4)!
2.6133! 0.2707! ! ! !CT! 62! 11!(17.7)! 51!(82.3)!

TT! 30! 8!(26.7)! 22!(73.3)!
C! 111! 26!(23.4)! 85!(76.6)! 0.0164! 0.8982! ! ! !
T! 92! 19!(20.7)! 73!(79.3)! 1.2317! 0.2671! ! ! !

rs1128503! CC! 53! 14!(26.4)! 39!(73.6)!
5.9393! 0.0513! ! ! !CT! 63! 10!(15.9)! 53!(84.1)!

TT! 25! 10!(40.0)! 15!(60.0)!
C! 116! 24!(20.7)! 92!(79.3)! 3.2023! 0.0735! ! ! !
T! 88! 20!(22.7)! 68!(77.3)! 0.0856! 0.7698! ! ! !

rs2032582! GG! 47! 14!(29.8)! 33!(70.2)!
5.2749! 0.0715! ! ! !G!(GT/AG)! 69! 11!(15.9)! 58!(84.1)!

T!(TT/AT)! 25! 9!(36.0)! 16!(64.0)!
G!vs!TT/AT! 116! 25!(21.6)! 91!(78.4)! 1.6232! 0.2027! ! ! !
G/T!vs!GG! 94! 20!(21.3)! 74!(78.7)! 0.8188! 0.3655! ! ! !

ERCC1! rs11615! CC! 20! 1!(5.0)! 19!(95.0)!
5.0014! 0.0820! ! ! !CT! 72! 21!(29.2)!! 51!(70.8)!

TT! 49! 12!(24.5)! 37!(75.5)!
C! 92! 22!(23.9)! 70!(76.1)! 0.0058! 0.9392! ! ! !
T! 121! 33!(27.3)! 88!(72.7)! 3.5153! 0.0608! ! ! !

rs3212986! GG! 74! 16!(21.6)! 58!(78.4)!
1.0708! 0.5854! ! ! !GT! 56! 16!(28.6)! 40!(71.4)!

TT! 11! 2!(18.2)! 9!(81.8)!
G! 130! 32!(24.6)! 98!(75.4)! ! 1*! ! ! !
T! 67! 18!(26.9)! 49!(73.1)! 0.2807! 0.5962! ! ! !

ERCC2! rs13181! GG! 25! 5!(20.0)! 20!(80.0)!
0.8596! 0.6506! ! ! !GT! 55! 12!(21.8)! 43!(78.2)!

TT! 61! 17!(27.9)! 44!(72.1)!
G! 80! 17!(21.2)! 63!(78.8)! 0.5064! 0.4767! ! ! !
T! 116! 29!(25.0)! 87!(75.0)! 0.0742! 0.7853! ! ! !

rs1799793! AA! 24! 6!(25.0)! 18!(75.0)!
0.2658! 0.8756! ! ! !AG! 55! 12!(21.8)! 43!(78.2)!

GG! 62! 16!(25.8)! 46!(74.2)!
A! 79! 18!(22.8)! 61!(77.2)! 0.0475! 0.8274! ! ! !
G! 117! 28!(23.9)! 89!(76.1)! 0! 1! ! ! !

rs50872! CC! 82! 26!(31.7)! 56!(68.3)!
! 0.0381*! ! ! !CT! 54! 8!(14.8)! 46!(85.2)!

TT! 5! 0!(0.0)! 5!(100.0)!
C! 136! 34!(25.0)! 102!(75.0)! ! 0.3365*! ! ! !
T! 59! 8!(13.6)! 51!(86.4)! 5.2237! 0.0223! T! 2.34! 1.13:4.85!

rs238416! AA! 19! 5!(26.3)! 14!(73.7)!
0.2134! 0.8988! ! ! !AG! 67! 15!(22.4)! 52!(77.6)!

GG! 55! 14!825.5)! 41!(74.5)!
A! 86! 20!(23.3)! 66!(76.7)! 0.0092! 0.9236! ! ! !
G! 122! 29!(23.8)! 93!(76.2)! ! 0.7787*! ! ! !

ERCC5! rs17655! CC! 79! 21!(26.6)! 58!(73.4)!
1.3822! 0.5010! ! ! !CG! 52! 12!(23.1)! 40!(76.9)!

GG! 10! 1!(10.0)! 9!(90.0)!
C! 131! 33!(25.2)! 98!(74.8)! ! 0.4511*! ! ! !
G! 62! 13!(21.0)! 49!(79.0)! 0.3309! 0.5651! ! ! !

rs1047768! CC! 43! 9!(20.9)! 34!(79.1)!
3.0415! 0.2185! ! ! !CT! 70! 21!(30.0)! 49!(70.0)!

TT! 28! 4!(14.3)! 24!(85.7)!
C! 113! 30!(26.5)! 83!(73.5)! 1.2348! 0.2665! ! ! !
T! 98! 25!(25.5)! 73!(74.5)! 0.1380! 0.7103! ! ! !

IL1B! rs12621220! CC! 73! 56!(76.7)! 17!(23.3)!
0.5459! 0.7611! ! ! !CT! 61! 45!(73.8)! 16!(26.2)!

TT! 7! 6!(85.7)! 1!(14.3)!
C! 134! 101!(75.4)! 33!(24.6)! ! 1*! ! ! !
T! 68! 51!(75.0)! 17!(25.0)! 0.0564! 0.8123! ! ! !

rs1143623! CC! 7! 6!(85.7)! 1!(14.3)!
0.5459! 0.7611! ! ! !CG! 61! 45!(73.8)! 16!(26.2)!

GG! 73! 56!(76.7)! 17!(23.3)!
C! 68! 51!(75.0)! 17!(25.0)! 0.0564! 0.8123! ! ! !
G! 134! 101!(75.4)! 33!(24.6)! ! 1*! ! ! !

!
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N:!number!of!patients;!Ref!Cat:!reference!category;!RR:!relative!risk;!95%!CI:!95%!confidence!
interval.!
*p:value!for!Fisher's!Exact!Test.!

Table!37.!(Continued).!

Gene! SNPs! Genotype! N!
Hematological!toxicity!

χ²! pUvalue! Cat!
Ref! RR! 95%!CI!Grade!3U4!

N!(%)!
Grade!0U2!
N!(%)!

IL1B! rs16944! AA! 14! 12!(85.7)! 2!(14.3)!
1.0356! 0.5958!

! ! !
AG! 71! 52!(73.2)! 19!(26.8)! ! ! !
GG! 56! 43!(76.8)! 13!(23.2)! ! ! !
A! 85! 64!(75.3)! 21!(24.7)! 0.0410! 0.8395! ! ! !
G! 127! 95!(74.8)! 32!(25.2)! ! 0.5180*! ! ! !

rs1143627! CC! 15! 12!(80.0)! 3!(20.0)! 0.2615!
0.0410!

0.8774!
0.8395!

! ! !
CT! 70! 52!(74.3)! 18!(25.7)! ! ! !
TT! 56! 43!(76.8)! 13!(23.2)! ! ! !
C! 85! 64!(75.3)! 21!(24.7)! 0.0144! 0.9044! ! ! !
T! 126! 95!(75.4)! 31!(24.6)! ! 1*! ! ! !

IL6! rs1800795! CC! 17! 3!(17.6)! 14!(82.4)!
0.7207! 0.6974! ! ! !CG! 69! 16!(23.2)! 53!(76.8)!

GG! 55! 15!(27.3)! 40!(72.7)!
C! 86! 19!(22.1)! 67!(77.9)! 0.2495! 0.6174! ! ! !
G! 124! 31!(25.0)! 93!(75.0)! ! 0.7629*! ! ! !

IL16! rs7170924! GG! 79! 13!(16.5)! 66!(83.5)!
6.5382! 0.0380! ! ! !GT! 53! 19!(35.8)! 34!(64.2)!

TT! 9! 2!(22.2)! 7!(77.8)!
G! 132! 32!(24.2)! 100!(75.8)! ! 1*! ! ! !
T! 62! 21!(33.9)! 41!(66.1)! 4.8451! 0.0277! GG! 2.06! 1.08:3.92!

MDM2! rs1470383! CC! 7! 0!(0.0)! 7!(100.0)!
2.5044! 0.2859! ! ! !CT! 35! 8!(22.9)! 27!(77.1)!

TT! 99! 26!(26.3)! 73!(73.7)!
C! 42! 8!(19.0)! 34!(81.0)! 0.4910! 0.4835! ! ! !
T! 134! 34!(25.4)! 100!(74.6)! ! 0.1958*! ! ! !

rs1690924! AA! 56! 14!(25.0)! 42!(75.0)!
0.1274! 0.9383! ! ! !AG! 65! 16!(24.6)! 49!(75.4)!

GG! 19! 4!(21.1)! 15!(78.9)!
A! 121! 30!(24.8)! 91!(75.2)! ! 1*! ! ! !
G! 84! 20!(23.8)! 64!(76.2)! 0! 1*! ! ! !

MTHFR! rs1801131! AA! 75! 16!(21.3)! 59!(78.7)!
0.8325! 0.6595! ! ! !AC! 53! 15!(28.3)! 38!(71.7)!

CC! 13! 3!(23.1)! 10!(76.9)!
A! 128! 31!(24.2)! 97!(75.8)! ! 1*! ! ! !
C! 66! 18!(27.3)! 48!(72.7)! 0.6768! 0.4107! ! ! !

rs1801133! CC! 44! 12!(27.3)! 32!(72.7)!
0.9791! 0.6129! ! ! !CT! 73! 18!(24.7)! 55!(75.3)!

TT! 24! 4!(16.7)! 20!(83.3)!
C! 117! 30!(25.6)! 87!(74.4)! 0.4547! 0.5001! ! ! !
T! 97! 22!(22.7)! 75!(77.3)! 0.1430! 0.7053! ! ! !

MTR! rs1805087! AA! 99! 79!(79.8)! 20!(20.2)!
! 0.2109*! ! ! !AG! 37! 25!(67.6)! 12!(32.4)!

GG! 5! 3!(60.0)! 2!(40.0)!
A! 136! 104!(76.5)! 32!(23.5)! ! 0.5941*! ! ! !
G! 42! 28!(66.7)! 14!(33.3)! 2.1075! 0.1466! ! ! !

SLC19A1! rs1051266! AA! 35! 7!(20.0)! 28!(80.0)!
0.4501! 0.7985! ! ! !AG! 64! 16!(25.0)! 48!(75.0)!

GG! 42! 11!(26.2)! 31!(73.8)!
A! 99! 23!(23.2)! 76!(76.8)! 0.0257! 0.8727! ! ! !
G! 106! 27!(25.5)! 79!(74.5)! 0.1834! 0.6685! ! ! !

XRCC1! rs1799782! CC! 120! 31!(25.8)! 89!(74.2)!
! 0.5472*! ! ! !CT! 20! 3!(15.0)! 17!(85.0)!

TT! 1! 0!(0.0)! 1!(100.0)!
C! 140! 34!(24.3)! 106!(75.7)! ! 1*! ! ! !
T! 21! 3!(14.3)! 18!(85.7)! 0.7478! 0.3872! ! ! !

rs25487! AA! 20! 4!(20.0)! 16!(80.0)!
0.2448! 0.8848! ! ! !AG! 71! 18!(25.4)! 53!(74.6)!

GG! 50! 12!(24.0)! 38!(76.0)!
A! 91! 22!(24.2)! 69!(75.8)! 0! 1! ! ! !
G! 121! 30!(24.8)! 91!(75.2)! ! 0.7823*! ! ! !
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Table!38.!Influence!of!clinical!characteristic!and!gene!polymorphisms!on!hematological!toxicity.!

! Hematological!Toxicity!
OR!(CI95%)! pUvalue!

Chemotherapy!agents! ! !
Gemcitabine!(Reference)! ! !

Paclitaxel! 0.15!(0.03,!0.54)! 0.00559!
Pemetrexed! 0.11!(0.02,!0.42)! 0.00218!
Vinorelbine! 0.36!(0.11,!1.10)! 0.07525!

ERCC2!rs50872:CC! 3.23!(1.29,!8.82)! 0.01562!
IL16!rs7170924:!GT/TT! 3.19!(1.36,!7.97)! 0.01007!
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Table!39.!Association!of!gene!polymorphisms!with!asthenia.!

Gene! SNPs! Genotype! N!
Asthenia!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!Grade!3U4!

N!(%)!
Grade!0U2!
N!(%)!

ABCB1! rs1045642! CC! 49! 1!(2.0)! 48!(98.0)!
! 1*!

! ! !
CT! 62! 2!(3.2)! 60!(96.8)!
TT! 30! 0!(0.0)! 30!(100.0)!
C! 111! 3!(2.7)! 108!(97.3)! ! 1*! ! ! !
T! 92! 2!(2.2)! 90!(97.8)! ! 1*! ! ! !

rs1128503! CC! 53! 1!(1.9)! 52!(98.1)!
! 0.5838*!

! ! !
CT! 63! 1!(1.6)! 62!(98.4)!
TT! 25! 1!(4.0)! 24!(96.0)!
C! 116! 2!(1.7)! 114!(98.3)! ! 0.4458*! ! ! !
T! 88! 2!(2.3)! 86!(97.7)! ! 1*! ! ! !

rs2032582! GG! 69! 2!(2.9)! 67!(97.1)!
! 1*!

! ! !
G!(GT/AG)! 47! 1!(2.1)! 46!(97.9)!
T!(TT/AT)! 25! 0!(0.0)! 25!(100.0)!
G!vs!TT/AT! 116! 3!(2.6)! 113!(97.4)! ! 1*! ! ! !
G/T!vs!GG! 94! 2!(2.1)! 92!(97.9)! ! 1*! ! ! !

ERCC1! rs11615! CC! 20! 0!(0.0)! 20!(100.0)!
! 1*!

! ! !
CT! 72! 2!(2.8)! 70!(97.2)!
TT! 49! 1!(2.0)! 48!(98.0)!
C! 92! 2!(2.2)! 90!(97.8)! ! 1*! ! ! !
T! 121! 3!(2.5)! 118!(97.5)! ! 1*! ! ! !

rs3212986! GG! 74! 1!(1.4)! 73!(98.6)!
! 0.6692*!

! ! !
GT! 56! 2!(3.6)! 54!(96.4)!
TT! 11! 0!(0.0)! 11!(100.0)!
G! 130! 3!(2.3)! 127!(97.7)! ! 1*! ! ! !
T! 67! 2!(3.0)! 65!(97.0)! ! 0.6043*! ! ! !

ERCC2! rs13181! GG! 25! 0!(0.0)! 25!(100.0)!
! 0.7799*!

! ! !
GT! 55! 2!(3.6)! 53!(96.4)!
TT! 61! 1!(1.6)! 60!(98.4)!
G! 80! 2!(2.5)! 78!(97.5)! ! 1*! ! ! !
T! 116! 3!(2.6)! 113!(97.4)! ! 1*! ! ! !

rs1799793! AA! 24! 0!(0.0)! 24!(100.0)!
! 0.7726*!

! ! !
AG! 55! 2!(3.6)! 53!(96.4)!
GG! 62! 1!(1.6)! 61!(98.4)!
A! 79! 2!(2.5)! 77!(97.5)! ! 1*! ! ! !
G! 117! 3!(2.6)! 114!(97.4)! ! 1*! ! ! !

rs50872! CC! 82! 3!(3.7)! 79!(96.3)!
! 0.3513*!

! ! !
CT! 54! 0!(0.0)! 54!(100.0)!
TT! 5! 0!(0.0)! 5!(100.0)!
C! 136! 3!(2.2)! 133!(97.8)! ! 1*! ! ! !
T! 59! 0!(0.0)! 59!(100.0)! ! 0.2647*! ! ! !

rs238416! AA! 19! 1!(5.3)! 18!(94.7)!
! 0.2587*!

! ! !
AG! 67! 2!(3.0)! 65!(97.0)!
GG! 55! 0!(0.0)! 55!(100.0)!
A! 86! 3!(3.5)! 83!(96.5)! ! 0.2812*! ! ! !
G! 122! 2!(1.6)! 120!(98.4)! ! 0.3544*! ! ! !

ERCC5! rs17655! CC! 79! 1!(1.3)! 78!(98.7)!
! 0.6497*! ! ! !CG! 52! 2!(3.8)! 50!(96.2)!

GG! 10! 0!(0.0)! 10!(100.0)!
C! 131! 3!(2.3)! 128!(97.7)! ! 1*! ! ! !
G! 62! 2!(3.2)! 60!(96.8)! ! 0.5823*! ! ! !

rs1047768! CC! 43! 0!(0.0)! 43!(100.0)!
! 0.3025*! ! ! !CT! 70! 3!(4.3)! 67!(95.7)!

TT! 28! 0!(0.0)! 28!(100.0)!
C! 113! 3!(2.7)! 110!(97.3)! ! 1*! ! ! !
T! 98! 3!(3.1)! 95!(96.9)! ! 0.5531*! ! ! !

IL1B! rs12621220! CC! 73! 71!(97.3)! 2!(2.7)!
! 1*!

! ! !
CT! 61! 60!(98.4)! 1!(1.6)!
TT! 7! 7!(100.0)! 0!(0.0)!
C! 134! 131!(97.8)! 3!(2.2)! ! 1*! ! ! !
T! 68! 67!(98.5)! 1!(1.5)! ! 1*! ! ! !

rs1143623! CC! 7! 7!(100.0)! 0!(0.0)!
! 1*!

! ! !
CG! 61! 60!(98.4)! 1!(1.6)!
GG! 73! 71!(97.3)! 2!(2.7)!
C! 68! 67!(98.5)! 1!(1.5)! ! 1*! ! ! !
G! 134! 131!(100.0)! 3!(0.0)! ! 1*! ! ! !

!
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Table!39.!(Continued).!

Gene! SNPs! Genotype! N!
Asthenia!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!Grade!3U4!

N!(%)!
Grade!0U2!
N!(%)!

IL1B! rs16944! AA! 14! 14!(100.0)! 0!(0.0)!
! 1*!

! ! !
AG! 71! 69!(97.2)! 2!(2.8)! ! ! !
GG! 56! 55!(98.2)! 1!(1.8)! ! ! !
A! 85! 83!(97.6)! 2!(2.4)! ! 1*! ! ! !
G! 127! 124!(97.6)! 3!(2.4)! ! 1*! ! ! !

rs1143627! CC! 15! 15!(100.0)! 0!(0.0)!
! 1*! !

! !
CT! 70! 68!(97.1)! 2!(2.9)!
TT! 56! 55!(98.2)! 1!(1.8)!
C! 85! 83!(97.6)! 2!(2.4)! ! 1*! ! ! !
T! 126! 123!(97.6)! 3!(2.4)! ! 1*! ! ! !

IL6! rs1800795! CC! 17! 0!(0.0)! 17!(100.0)!
! 0.7179*! !

! !
CG! 69! 1!(1.4)! 68!(98.6)!
GG! 55! 2!(3.6)! 53!(96.4)!
C! 86! 1!(1.2)! 85!(98.8)! ! 0.5604*! ! ! !
G! 124! 3!(2.4)! 121!(97.6)! ! 1*! ! ! !

IL16! rs7170924! GG! 79! 0!(0.0)! 79!(100.0)!
! 0.0377*! !

! !
GT! 53! 2!(3.8)! 51!(96.2)!
TT! 9! 1!(11.1)! 8!(88.9)!
G! 132! 2!(1.5)! 130!(98.5)! ! 0.1807*! ! ! !
T! 62! 3!(4.8)! 59!(95.2)! ! 0.0827*! ! ! !

MDM2! rs1470383! CC! 7! 1!(14.3)! 6!(85.7)!
! 0.1569*! !

! !
CT! 35! 0!(0.0)! 35!(100.0)!
TT! 99! 2!(2.0)! 97!(98.0)!
C! 42! 1!(2.4)! 41!(97.6)! ! 1*! ! ! !
T! 134! 2!(1.5)! 132!(98.5)! ! 0.1426*! ! ! !

rs1690924! AA! 56! 2!(3.6)! 54!(96.4)!
! 0.7398*! !

! !
AG! 65! 1!(1.5)! 64!(98.5)!
GG! 19! 0!(0.0)! 19!(100.0)!
A! 121! 3!(2.5)! 118!(97.5)! ! 1*! ! ! !
G! 84! 1!(1.2)! 83!(98.8)! ! 0.5638*! ! ! !

MTHFR! rs1801131! AA! 75! 1!(1.3)! 74!(98.7)!
! 0.3047*! !

! !
AC! 53! 1!(1.9)! 52!(98.1)!
CC! 13! 1!(7.7)! 12!(92.3)!
A! 128! 2!(1.6)! 126!(98.4)! ! 0.2535*! ! ! !
C! 66! 2!(3.0)! 64!(97.0)! ! 0.5995*! ! ! !

rs1801133! CC! 44! 1!(2.3)! 43!(97.7)!
! 1*! !

! !
CT! 72! 2!(2.7)! 71!(97.3)!
TT! 24! 0!(0.0)! 24!(100.0)!
C! 117! 3!(2.6)! 114!(97.4)! ! 1*! ! ! !
T! 97! 2!(2.1)! 95!(97.9)! ! 1*! ! ! !

MTR! rs1805087! AA! 99! 96!(97.0)! 3!(3.0)!
! 0.6075*! !

! !
AG! 37! 37!(100.0)! 0!(0.0)!
GG! 5! 5!(100.0)! 0!(0.0)!
A! 136! 133!(97.8)! 3!(2.2)! ! 1*! ! ! !
G! 42! 42!(100.0)! 0!(0.0)! ! 0.5545*! ! ! !

SLC19A1! rs1051266! AA! 35! 0!(0.0)! 35!(100.0)!
! 0.4548*! ! ! !AG! 64! 1!(1.6)! 63!(98.4)!

GG! 42! 2!(4.8)! 40!(95.2)!
A! 99! 1!(1.0)! 98!(99.0)! ! 0.2115*! ! ! !
G! 106! 3!(2.8)! 103!(97.2)! ! 0.5741*! ! ! !

XRCC1! rs1799782! CC! 120! 3!(2.5)! 117!(97.5)!
! 1*! !

! !
CT! 20! 0!(0.0)! 20!(100.0)!
TT! 1! 0!(0.0)! 1!(100.0)!
C! 140! 3!(2.1)! 137!(97.9)! ! 1*! ! ! !
T! 21! 0!(0.0)! 21!(100.0)! ! 1*! ! ! !

rs25487! AA! 20! 0!(0.0)! 20!(100.0)!
! 0.3829*! ! ! !AG! 71! 3!(4.2)! 68!(95.8)!

GG! 50! 0!(0.0)! 50!(100.0)!
A! 91! 3!(3.3)! 88!(96.7)! ! 0.5523*! ! ! !
G! 121! 3!(2.5)! 118!(97.5)! ! 1*! ! ! !

N:!number!of!patients;!Ref!Cat:!reference!category;!RR:!relative!risk;!95%!CI:!95%!confidence!
interval.!
*p:value!for!Fisher's!Exact!Test.!
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Table!40.!Association!of!gene!polymorphisms!with!gastrointestinal!toxicity.!

Gene! SNPs! Genotype! N!
Gastrointestinal!toxicity!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!Grade!3U4!

N!(%)!
Grade!0U2!
N!(%)!

ABCB1! rs1045642! CC! 49! 2!(4.1)! 47!(95.9)!
! 0.5981*!

! ! !
CT! 62! 1!(1.6)! 61!(98.4)!
TT! 30! 0!(0.0)! 30!(100.0)!
C! 111! 3!(2.7)! 108!(97.3)! ! 1*! ! ! !
T! 92! 1!(1.1)! 91!(98.9)! ! 0.2769*! ! ! !

rs1128503! CC! 53! 2!(3.8)! 51!(96.2)!
! 0.7737*!

! ! !
CT! 63! 1!(1.6)! 62!(98.4)!
TT! 25! 0!(0.0)! 25!(100.0)!
C! 116! 3!(2.6)! 113!(97.4)! ! 1*! ! ! !
T! 88! 1!(1.1)! 87!(98.9)! ! 0.5564*! ! ! !

rs2032582! GG! 69! 1!(1.4)! 68!(98.6)!
! 0.5816*!

! ! !
G!(GT/AG)! 47! 2!(4.3)! 45!(95.7)!
T!(TT/AT)! 25! 0!(0.0)! 25!(100.0)!
G!vs!TT/AT! 116! 3!(2.6)! 113!(97.4)! ! 1*! ! ! !
G/T!vs!GG! 94! 1!(1.1)! 93!(98.9)! ! 0.2577*! ! ! !

ERCC1! rs11615! CC! 70! 0!(0.0)! 20!(100.0)!
! 1*!

! ! !
CT! 72! 2!(2.8)! 70!(97.2)!
TT! 49! 1!(2.0)! 48!(98.0)!
C! 92! 2!(2.2)! 90!(97.8)! ! 1*! ! ! !
T! 121! 3!(2.5)! 118!(97.5)! ! 1*! ! ! !

rs3212986! GG! 74! 2!(2.7)! 72!(97.3)!
! 1*!

! ! !
GT! 56! 1!(1.8)! 55!(98.2)!
TT! 11! 0!(0.0)! 11!(100.0)!
G! 130! 3!(2.3)! 127!(97.7)! ! 1*! ! ! !
T! 67! 1!(1.5)! 66!(98.5)! ! 1*! ! ! !

ERCC2! rs13181! GG! 25! 0!(0.0)! 25!(100.0)!
! 1*!

! ! !
GT! 55! 1!(1.8)! 54!(98.2)!
TT! 61! 2!(3.3)! 59!(96.7)!
G! 80! 1!(1.2)! 79!(98.8)! ! 0.5785*! ! ! !
T! 116! 3!(2.6)! 113!(97.4)! ! 1*! ! ! !

rs1799793! AA! 24! 0!(0.0)! 24!(100.0)!
! 0.7726*!

! ! !
AG! 55! 2!(3.6)! 53!(96.4)!
GG! 62! 1!(1.6)! 61!(98.4)!
A! 79! 2!(2.5)! 77!(97.5)! ! 1*! ! ! !
G! 117! 3!(2.6)! 114!(97.4)! ! 1*! ! ! !

rs50872! CC! 82! 2!(2.4)! 80!(97.6)!
! 1*!

! ! !
CT! 54! 1!(1.9)! 53!(98.1)!
TT! 5! 0!(0.0)! 5!(100.0)!
C! 136! 3!(2.2)! 133!(97.8)! ! 1*! ! ! !
T! 59! 1!(1.7)! 58!(98.3)! ! 1*! ! ! !

rs238416! AA! 19! 0!(0.0)! 19!(100.0)!
! 0.3634*!

! ! !
AG! 67! 3!(4.5)! 64!(95.5)!
GG! 55! 0!(0.0)! 55!(100.0)!
A! 86! 3!(3.5)! 83!(96.5)! ! 0.2812*! ! ! !
G! 122! 3!(2.5)! 119!(97.5)! ! 1*! ! ! !

ERCC5! rs17655! CC! 79! 2!(2.5)! 77!(97.5)!
! 1*! ! ! !CG! 52! 1!(1.9)! 51!(98.1)!

GG! 10! 0!(0.0)! 10!(100.0)!
C! 131! 3!(2.3)! 128!(97.7)! ! 1*! ! ! !
G! 62! 1!(1.6)! 61!(98.4)! ! 1*! ! ! !

rs1047768! CC! 43! 3!(7.0)! 40!(93.0)!
! 0.0342*! ! ! !CT! 70! 0!(0.0)! 70!(100.0)!

TT! 28! 0!(0.0)! 28!(100.0)!
C! 113! 3!(2.7)! 110!(97.3)! ! 1*! ! ! !
T! 98! 0!(0.0)! 98!(100.0)! ! 0.0269*! T! :! :!

IL1B! rs12621220! CC! 73! 72!(98.6)! 1!(1.4)!
! 0.6495*!

! ! !
CT! 61! 59!(96.7)! 2!(3.3)!
TT! 7! 7!(100.0)! 0!(0.0)!
C! 134! 131!(97.8)! 3!(2.2)! ! 1*! ! ! !
T! 68! 66!(97.1)! 2!(2.9)! ! 0.6092*! ! ! !

rs1143623! CC! 7! 7!(100.0)! 0!(0.0)!
! 0.6495*!

! ! !
CG! 61! 59!(96.7)! 2!(3.3)!
GG! 73! 72!(98.6)! 1!(1.4)!
C! 68! 66!(97.1)! 2!(2.9)! ! 0.6092*! ! ! !
G! 134! 131!(97.8)! 3!(2.2)! ! 1*! ! ! !

!
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Table!40.!(Continued).!

Gene! SNPs! Genotype! N!
Gastrointestinal!toxicity!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!Grade!3U4!

N!(%)!
Grade!0U2!
N!(%)!

IL1B! rs16944! AA! 14! 14!(100.0)! 0!(0.0)!
! 1*!

! ! !
AG! 71! 69!(97.2)! 2!(2.8)! ! ! !
GG! 56! 55!(98.2)! 1!(1.8)! ! ! !
A! 85! 83!(97.6)! 2!(2.4)! ! 1*! ! ! !
G! 127! 124!(97.6)! 3!(2.4)! ! 1*! ! ! !

rs1143627! CC! 15! 15!(100.0)! 0!(0.0)!
! 1*! !

! !
CT! 70! 68!(97.1)! 2!(2.9)!
TT! 56! 55!(98.2)! 1!(1.8)!
C! 85! 83!(97.6)! 2!(2.4)! ! 1*! ! ! !
T! 126! 123!(97.6)! 3!(2.4)! ! 1*! ! ! !

IL6! rs1800795! CC! 17! 1!(5.9)! 16!(94.1)!
! 0.4938*! !

! !
CG! 69! 1!(1.4)! 68!(98.6)!
GG! 55! 1!(1.8)! 54!(98.2)!
C! 86! 2!(2.3)! 84!(97.7)! ! 1*! ! ! !
G! 124! 2!(1.6)! 122!(98.4)! ! 0.3219*! ! ! !

IL16! rs7170924! GG! 79! 2!(2.5)! 77!(97.5)!
! 0.1496*! !

! !
GT! 53! 0!(0.0)! 53!(100.0)!
TT! 9! 1!(11.1)! 8!(88.9)!
G! 132! 2!(1.5)! 130!(98.5)! ! 0.1807*! ! ! !
T! 62! 1!(1.6)! 61!(98.4)! ! 1*! ! ! !

MDM2! rs1470383! CC! 7! 0!(0.0)! 7!(100.0)!
! 0.6287*! !

! !
CT! 35! 0!(0.0)! 35!(100.0)!
TT! 99! 3!(3.0)! 96!(97.0)!
C! 42! 0!(0.0)! 42!(100.0)! ! 0.5545*! ! ! !
T! 134! 3!(2.2)! 131!(97.8)! ! 1*! ! ! !

rs1690924! AA! 56! 2!(3.6)! 54!(96.4)!
! 0.7398*! !

! !
AG! 65! 1!(1.5)! 64!(98.5)!
GG! 19! 0!(0.0)! 19!(100.0)!
A! 121! 3!(2.5)! 118!(97.5)! ! 1*! ! ! !
G! 84! 1!(1.2)! 83!(98.8)! ! 0.5638*! ! ! !

MTHFR! rs1801131! AA! 75! 1!(1.3)! 74!(98.7)!
! 0.3047*! !

! !
AC! 53! 1!(1.9)! 52!(98.1)!
CC! 13! 1!(7.7)! 12!(92.3)!
A! 128! 2!(1.6)! 126!(98.4)! ! 0.2535*! ! ! !
C! 66! 2!(3.0)! 64!(97.0)! ! 0.5995*! ! ! !

rs1801133! CC! 44! 2!(4.5)! 42!(95.5)!
! 0.5786*! !

! !
CT! 73! 1!(1.4)! 72!(98.6)!
TT! 24! 0!(0.0)! 24!(100.0)!
C! 117! 3!(2.6)! 114!(97.4)! ! 1*! ! ! !
T! 97! 1!(1.0)! 96!(99.0)! ! 0.2296*! ! ! !

MTR! rs1805087! AA! 99! 97!(98.0)! 2!(2.0)!
! 0.1204*! !

! !
AG! 37! 37!(100.0)! 0!(0.0)!
GG! 5! 4!(80.0)! 1!(20.0)!
A! 136! 134!(98.5)! 2!(1.5)! ! 0.1034*! ! ! !
G! 42! 41!(97.6)! 1!(2.4)! ! 1*! ! ! !

SLC19A1! rs1051266! AA! 35! 3!(8.6)! 32!(91.4)!
! 0.0143*! ! ! !AG! 64! 0!(0.0)! 64!(100.0)!

GG! 42! 0!(0.0)! 42!(100.0)!
A! 99! 3!(3.0)! 96!(97.0)! ! 0.5545*! ! ! !
G! 106! 0!(0.0)! 106!(100.0)! ! 0.0143*! !G! :! :!

XRCC1! rs1799782! CC! 120! 3!(2.5)! 117!(97.5)!
! 1*! !

! !
CT! 20! 0!(0.0)! 20!(100.0)!
TT! 1! 0!(0.0)! 1!(100.0)!
C! 140! 3!(2.1)! 137!(97.9)! ! 1*! ! ! !
T! 21! 0!(0.0)! 21!(100.0)! ! 1*! ! ! !

rs25487! AA! 20! 1!(5.0)! 19!(95.0)!
! 0.5381*! ! ! !AG! 71! 1!(1.4)! 70!(98.6)!

GG! 50! 1!(2.0)! 49!(98.0)!
A! 91! 2!(2.2)! 89!(97.8)! ! 1*! ! ! !
G! 121! 2!(1.7)! 119!(98.3)! ! 0.3703*! ! ! !

N:!number!of!patients;!Ref!Cat:!reference!category;!RR:!relative!risk;!95%!CI:!95%!confidence!
interval.!
*p:value!for!Fisher's!Exact!Test.!
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Table!41.!Association!of!gene!polymorphisms!with!infection.!

Gene! SNPs! Genotype! N!
Infection!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!Grade!3U4!

N!(%)!
Grade!0U2!
N!(%)!

ABCB1! rs1045642! CC! 49! 2!(4.1)! 47!(95.9)!
! 1*!

! ! !
CT! 62! 2!(3.2)! 60!(96.8)!
TT! 30! 1!(3.3)! 29!(96.7)!
C! 111! 4!(3.6)! 107!(96.4)! ! 1*! ! ! !
T! 92! 3!(3.3)! 89!(96.7)! ! 1*! ! ! !

rs1128503! CC! 53! 2!(3.8)! 51!(96.2)!
! 0.26*!

! ! !
CT! 63! 1!(1.6)! 62!(98.4)!
TT! 25! 2!(8.0)! 23!(92.0)!
C! 116! 3!(2.6)! 113!(97.4)! ! 0.2149*! ! ! !
T! 88! 3!(3.4)! 85!(96.6)! ! 1*! ! ! !

rs2032582! GG! 47! 1!(2.1)! 46!(97.9)!
! 0.3979*!

! ! !
G!(GT/AG)! 69! 2!(2.9)! 67!(97.1)!
T!(TT/AT)! 25! 2!(8.0)! 23!(92.0)!
G!vs!TT/AT! 116! 3!(2.6)! 113!(97.4)! ! 0.2149*! ! ! !
G/T!vs!GG! 94! 4!(4.3)! 90!(95.7)! ! 0.6648*! ! ! !

ERCC1! rs11615! CC! 20! 0!(0.0)! 20!(100.0)!
! 1*!

! ! !
CT! 72! 3!(4.2)! 69!(95.8)!
TT! 49! 2!(4.1)! 47!(95.9)!
C! 92! 3!(3.3)! 89!(96.7)! ! 1*! ! ! !
T! 121! 5!(4.1)! 116!(95.9)! ! 1*! ! ! !

rs3212986! GG! 74! 2!(2.7)! 72!(97.3)!
! 0.7691*!

! ! !
GT! 56! 3!(5.4)! 53!(94.6)!
TT! 11! 0!(0.0)! 11!(100.0)!
G! 130! 5!(3.8)! 125!(96.2)! ! 1*! ! ! !
T! 67! 3!(4.5)! 64!(95.5)! ! 0.6685*! ! ! !

ERCC2! rs13181! GG! 25! 0!(0.0)! 25!(100.0)!
! 0.3313*! ! ! !GT! 55! 1!(1.8)! 54!(98.2)!

TT! 61! 4!(6.6)! 57!(93.4)!
G! 80!! 1!(1.2)! 79!(98.8)! ! 0.1659*! ! ! !
T! 116! 5!(4.3)! 111!(95.7)! ! 0.5859*! ! ! !

rs1799793! AA! 24! 0!(0.0)! 24!(100.0)!
! 0.5987*! ! ! !AG! 55! 3!(5.5)! 52!(94.5)!

GG! 62! 2!(3.2)! 60!(96.8)!
A! 79! 3!(3.8)! 76!(96.2)! ! 1*! ! ! !
G! 117! 5!(4.3)! 112!(95.7)! ! 0.5884*! ! ! !

rs50872! CC! 82! 3!(3.7)! 79!(96.3)!
! 1*! ! ! !CT! 54! 2!(3.7)! 52!(96.3)!

TT! 5! 0!(0.0)! 5!(100.0)!
C! 136! 5!(3.7)! 131!(96.3)! ! 1*! ! ! !
T! 59! 2!(3.4)! 57!(96.6)! ! 1*! ! ! !

rs238416! AA! 19! 3!(15.8)! 16!(84.2)!
! 0.0094*! ! ! !AG! 67! 2!(3.0)! 65!(97.0)!

GG! 55! 0!(0.0)! 55!(100.0)!
A! 86! 5!(5.8)! 81!(94.2)! ! 0.1565*! ! ! !
G! 122! 2!(1.6)! 120!(98.4)! ! 0.0177*! G! 9.63! 1.56:59.6!

ERCC5! rs17655! CC! 79! 2!(2.5)! 77!(97.5)!
! 0.5767*!

! ! !
CG! 52! 3!(5.8)! 49!(94.2)!
GG! 10! 0!(0.0)! 10!(100.0)!
C! 131! 5!(3.8)! 126!(96.2)! ! 1*! ! ! !
G! 62! 3!(4.8)! 59!(95.2)! ! 0.6541*! ! ! !

rs1047768! CC! 43! 2!(4.7)! 41!(95.3)!
! 0.8475*!

! ! !
CT! 70! 2!(2.9)! 68!(97.1)!
TT! 28! 1!(3.6)! 27!(96.4)!
C! 113! 4!(3.5)! 109!(96.5)! ! 1*! ! ! !
T! 98! 3!(3.1)! 95!(96.9)! ! 0.6407*! ! ! !

IL1B! rs12621220! CC! 73! 71!(97.3)! 2!(2.7)!
! 0.7367*!

! ! !
CT! 61! 58!(95.1)! 3!(4.9)!
TT! 8! 7!(100.0)! 0!(0.0)!
C! 134! 129!(96.3)! 5!(3.7)! ! 1*! ! ! !
T! 68! 65!(95.6)! 3!(4.4)! ! 0.6723*! ! ! !

rs1143623! CC! 7! 7!(100.0)! 0!(0.0)!
! 0.7367*!

! ! !
CG! 61! 58!(95.1)! 3!(4.9)!
GG! 73! 71!(97.3)! 2!(2.7)!
C! 68! 65!(95.6)! 3!(4.4)! ! 0.6723*! ! ! !
G! 134! 129!(96.3)! 5!(3.7)! ! 1*! ! ! !

!
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Table!41.!(Continued).!

Gene! SNPs! Genotype! N!
Infection!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!Grade!3U4!

N!(%)!
Grade!0U2!
N!(%)!

IL1B! rs16944! AA! 14! 13!(92.9)! 1!(7.1)!
! 0.5112*!

! ! !
! AG! 71! 69!(97.2)! 2!(2.8)! ! ! !
! GG! 56! 54!(96.4)! 2!(3.6)! ! ! !
! A! 85! 82!(96.5)! 3!(3.5)! ! 1*! ! ! !
! G! 127! 123!(96.9)! 4!(3.1)! ! 0.4119*! ! ! !
rs1143627! CC! 15! 14!(93.3)! 1!(6.7)!

! 0.6501*! !
! !

CT! 70! 68!(97.1)! 2!(2.9)!
TT! 56! 54!(96.4)! 2!(3.6)!
C! 85! 82!(96.5)! 3!(3.5)! ! 1*! ! ! !
T! 126! 122!(96.8)! 4!(3.2)! ! 0.4351*! ! ! !

IL6! rs1800795! CC! 17! 0!(0.0)! 17!(100.0)!
! 0.4273*! !

! !
CG! 69! 4!(5.8)! 65!(94.2)!
GG! 55! 1!(1.8)! 54!(98.2)!
C! 86! 4!(4.7)! 82!(95.3)! ! 0.6484*! ! ! !
G! 124! 5!(4.0)! 119!(96.0)! ! 1*! ! ! !

IL16! rs7170924! GG! 79! 5!(6.3)! 74!(93.7)!
! 0.1676*! !

! !
GT! 53! 0!(0.0)! 53!(100.0)!
TT! 9! 0!(0.0)! 9!(100.0)!
G! 132! 5!(3.8)! 127!(96.2)! ! 1*! ! ! !
T! 62! 0!(0.0)! 62!(100.0)! ! 0.0671*! ! ! !

MDM2! rs1470383! CC! 7! 0!(0.0)! 7!(100.0)!
! 1*! !

! !
CT! 35! 1!(2.9)! 34!(97.1)!
TT! 99! 4!(4.0)! 95!(96.0)!
C! 42! 1!(2.4)! 41!(97.6)! ! 1*! ! ! !
T! 134! 5!(3.7)! 129!(96.3)! ! 1*! ! ! !

rs1690924! AA! 56! 1!(1.8)! 55!(98.2)!
! 0.443*! !

! !
AG! 65! 4!(6.2)! 61!(93.8)!
GG! 19! 0!(0.0)! 19!(100.0)!
A! 121! 5!(4.1)! 116!(95.9)! ! 1*! ! ! !
G! 84! 3!(4.8)! 81!(95.2)! ! 0.6481*! ! ! !

MTHFR! rs1801131! AA! 75! 2!(2.7)! 73!(97.3)!
! 0.7848*! !

! !
AC! 53! 3!(5.7)! 50!(94.3)!
CC! 13! 0!(0.0)! 13!(100.0)!
A! 128! 5!(3.9)! 123!(96.1)! ! 1*! ! ! !
C! 66! 3!(4.5)! 63!(95.5)! ! 0.6649*! ! ! !

rs1801133! CC! 44! 1!(2.3)! 43!(97.7)!
! 0.3826! !

! !
CT! 73! 2!(2.7)! 71!(97.3)!
TT! 24! 2!(8.3)! 22!(91.7)!
C! 117! 3!(2.6)! 114!(97.4)! ! 0.2008*! ! ! !
T! 97! 4!(4.1)! 93!(95.9)! ! 1*! ! ! !

MTR! rs1805087! AA! 99! 94!(94.9)! 5!(5.1)!
! 0.4362*! !

! !
AG! 37! 37!(100.0)! 0!(0.0)!
GG! 5! 5!(100.0)! 0!(0.0)!
A! 136! 131!(96.3)! 5!(3.7)! ! 1*! ! ! !
G! 42! 42!(100.0)! 0!(0.0)! ! 0.3219*! ! ! !

SLC19A1! rs1051266! AA! 35! 0!(0.0)! 35!(100.0)!
! 0.2639*! !

! !
AG! 64! 2!(3.1)! 62!(96.9)!
GG! 42! 3!(7.1)! 39!(92.9)!
A! 99! 2!(2.0)! 97!(98.0)! ! 0.1564*! ! ! !
G! 106! 5!(4.7)! 101!(95.3)! ! 0.3323*! ! ! !

XRCC1! rs1799782! CC! 120! 5!(4.2)! 115!(95.8)!
! 1*! !

! !
CT! 20! 0!(0.0)! 20!(100.0)!
TT! 1! 0!(0.0)! 1!(100.0)!
C! 140! 5!(3.6)! 135!(96.4)! ! 1*! ! ! !
T! 21! 0!(0.0)! 21!(100.0)! ! 1*! ! ! !

rs25487! AA! 20! 1!(5.0)! 19!(95.0)!
! 0.6972*! !

! !
AG! 71! 3!(4.2)! 68!(95.8)!
GG! 50! 1!(2.0)! 49!(98.0)!
A! 91! 4!(4.4)! 87!(95.6)! ! 0.6557*! ! ! !
G! 121! 4!(3.3)! 117!(96.7)! ! 0.5401*! ! ! !

N:!number!of!patients;!Ref!Cat:!reference!category;!RR:!relative!risk;!95%!CI:!95%!confidence!
interval.!
*p:value!for!Fisher's!Exact!Test.!
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Table!42.!Association!of!gene!polymorphisms!with!nephrotoxicity.!

Gene! SNPs! Genotype! N!
Nephrotoxicity!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!Grade!3U4!

N!(%)!
Grade!0U2!
N!(%)!

ABCB1! rs1045642! CC! 49! 1!(2.0)! 48!(98.0)!
! 0.0958*!

! ! !
CT! 62! 0!(0.0)! 62!(100.0)!
TT! 30! 2!(6.7)! 28!(93.3)!
C! 111! 1!(0.9)! 110!(99.1)! ! 0.1145*! ! ! !
T! 92! 2!(2.2)! 90!(97.8)! ! 1*! ! ! !

rs1128503! CC! 53! 1!(1.9)! 52!(98.1)!
! 0.5838*!

! ! !
CT! 63! 1!(1.6)! 62!(98.4)!
TT! 25! 1!(4.0)! 24!(96.0)!
C! 116! 2!(1.7)! 114!(98.3)! ! 0.4458*! ! ! !
T! 88! 2!(2.3)! 86!(97.7)! ! 1*! ! ! !

rs2032582! GG! 47! 1!(2.1)! 46!(97.9)!
! 0.7589*!

! ! !
G!(GT/AG)! 69! 1!(1.4)! 68!(98.6)!
T!(TT/AT)! 25! 1!(4.0)! 24!(96.0)!
G!vs!TT/AT! 116! 2!(1.7)! 114!(98.3)! ! 0.4458*! ! ! !
G/T!vs!GG! 94! 2!(2.1)! 92!(97.9)! ! 1*! ! ! !

ERCC1! rs11615! CC! 20! 0!(0.0)! 20!(100.0)!
! 0.7261*!

! ! !
CT! 72! 1!(1.4)! 71!(98.6)!
TT! 49! 2!(4.1)! 47!(95.9)!
C! 92! 1!(1.1)! 91!(98.9)! ! 0.2769*! ! ! !
T! 121! 3!(2.5)! 118!(97.5)! ! 1*! ! ! !

rs3212986! GG! 74! 2!(2.7)! 72!(97.3)!
! 1*!

! ! !
GT! 56! 1!(1.8)! 55!(98.2)!
TT! 11! 0!(0.0)! 11!(100.0)!
G! 130! 3!(2.3)! 127!(97.7)! ! 1*! ! ! !
T! 67! 1!(1.5)! 66!(98.5)! ! 1*! ! ! !

ERCC2! rs13181! GG! 25! 0!(0.0)! 25!(100.0)!
! 0.7799*!

! ! !
GT! 55! 2!(3.6)! 53!(96.4)!
TT! 61! 1!(1.6)! 60!(98.4)!
G! 80! 2!(2.5)! 78!(97.5)! ! 1*! ! ! !
T! 116! 3!(2.6)! 113!(97.4)! ! 1*! ! ! !

rs1799793! AA! 24! 0!(0.0)! 24!(100.0)!
! 0.7726*!

! ! !
AG! 55! 2!(3.6)! 53!(96.4)!
GG! 62! 1!(1.6)! 61!(98.4)!
A! 79! 2!(2.5)! 77!(97.5)! ! 1*! ! ! !
G! 117! 3!(2.6)! 114!(97.4)! ! 1*! ! ! !

rs50872! CC! 82! 3!(3.7)! 79!(96.3)!
! 0.3513*!

! ! !
CT! 54! 0!(0.0)! 54!(100.0)!
TT! 5! 0!(0.0)! 5!(100.0)!
C! 136! 3!(2.2)! 133!(97.8)! ! 1*! ! ! !
T! 59! 0!(0.0)! 59!(100.0)! ! 0.2647*! ! ! !

rs238416! AA! 19! 0!(0.0)! 19!(100.0)!
! 1*!

! ! !
AG! 67! 2!(3.0)! 65!(97.0)!
GG! 55! 1!(1.8)! 54!(98.2)!
A! 86! 2!(2.3)! 84!(97.7)! ! 1*! ! ! !
G! 122! 3!(2.5)! 119!(97.5)! ! 1*! ! ! !

ERCC5! rs17655! CC! 79! 3!(3.8)! 76!(96.2)!
! 0.4206*! ! ! !CG! 52! 0!(0.0)! 52!(100.0)!

GG! 10! 0!(0.0)! 10!(100.0)!
C! 131! 3!(2.3)! 128!(97.7)! ! 1*! ! ! !
G! 62! 0!(0.0)! 62!(100.0)! ! 0.2556*! ! ! !

rs1047768! CC! 43! 1!(2.3)! 42!(97.7)!
! 0.7729*! ! ! !CT! 70! 1!(1.4)! 69!(98.6)!

TT! 28! 1!(3.6)! 27!(96.4)!
C! 113! 2!(1.8)! 111!(98.2)! ! 0.488*! ! ! !
T! 98! 2!(2.0)! 96!(98)! ! 1*! ! ! !

IL1B! rs12621220! CC! 73! 72!(98.6)! 1!(1.4)!
! 0.1426*!

! ! !
CT! 61! 60!(98.4)! 1!(1.6)!
TT! 7! 6!(85.7)! 1!(14.3)!
C! 134! 132!(98.5)! 2!(1.5)! ! 0.1426*! ! ! !
T! 68! 66!(97.1)! 2!(2.9)! ! 0.6092*! ! ! !

rs1143623! CC! 7! 6!(85.7)! 1!(14.3)!
! 0.1426*!

! ! !
CG! 61! 60!(98.4)! 1!(1.6)!
GG! 73! 72!(98.6)! 1!(1.4)!
C! 68! 66!(97.1)! 2!(2.9)! ! 0.6092*! ! ! !
G! 134! 132!(98.5)! 2!(1.5)! ! 0.1426*! ! ! !

!
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Table!42.!(Continued).!

Gene! SNPs! Genotype! N!
Nephrotoxicity!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!Grade!3U4!

N!(%)!
Grade!0U2!
N!(%)!

IL1B! rs16944! AA! 14! 14!(100.0)! 0!(0.0)!
! 0.4566*!

! ! !
AG! 71! 68!(95.8)! 3!(4.2)! ! ! !
GG! 56! 56!(100.0)! 0!(0.0)! ! ! !
A! 85! 82!(96.5)! 3!(3.5)! ! 0.2766*! ! ! !
G! 127! 124!(97.6)! 3!(2.4)! ! 1*! ! ! !

rs1143627! CC! 15! 14!(93.3)! 1!(6.7)!
! 0.2203*! ! ! !CT! 70! 68!(97.1)! 2!(2.9)!

TT! 56! 56!(100.0)! 0!(0.0)!
C! 85! 82!(96.5)! 3!(3.5)! ! 0.2766*! ! ! !
T! 126! 124!(98.4)! 2!(1.6)! ! 0.2882*! ! ! !

IL6! rs1800795! CC! 17! 2!(11.8)! 15!(88.2)!
! 0.0384*! ! ! !CG! 69! 1!(1.4)! 68!(98.6)!

GG! 55! 0!(0.0)! 55!(100.0)!
C! 86! 3!(3.5)! 83!(96.5)! ! 0.2812*! ! ! !
G! 124! 1!(0.8)! 123!(99.2)! ! 0.0384*! G! 14.59! 1.11:191.6!

IL16! rs7170924! GG! 79! 2!(2.5)! 77!(97.5)!
! 1*! ! ! !GT! 53! 1!(1.9)! 52!(98.1)!

TT! 9! 0!(0.0)! 9!(100.0)!
G! 132! 3!(2.3)! 129!(97.7)! ! 1*! ! ! !
T! 62! 1!(1.6)! 61!(98.4)! ! 1*! ! ! !

MDM2! rs1470383! CC! 7! 0!(0.0)! 7!(100.0)!
! 0.2857*! ! ! !CT! 35! 2!(5.7)! 33!(94.3)!

TT! 99! 1!(1.0)! 98!(99.0)!
C! 42! 2!(4.8)! 40!(95.2)! ! 0.2115*! ! ! !
T! 134! 3!(2.2)! 131!(97.8)! ! 1*! ! ! !

rs1690924! AA! 56! 1!(1.8)! 55!(98.2)!
! 0.5161*! ! ! !AG! 65! 1!(1.5)! 64!(98.5)!

GG! 19! 1!(5.3)! 18!(94.7)!
A! 121! 2!(1.7)! 119!(98.3)! ! 0.3566*! ! ! !
G! 84! 2!(2.4)! 82!(97.6)! ! 1*! ! ! !

MTHFR! rs1801131! AA! 75! 2!(2.7)! 73!(97.3)!
! 1*! ! ! !AC! 53! 1!(1.9)! 52!(98.1)!

CC! 13! 0!(0.0)! 13!(100.0)!
A! 128! 3!(2.3)! 125!(97.7)! ! 1*! ! ! !
C! 66! 1!(1.5)! 65!(98.5)! ! 1*! ! ! !

rs1801133! CC! 44! 1!(2.3)! 43!(97.7)!
! 0.7471*! ! ! !CT! 73! 1!(1.4)! 72!(98.6)!

TT! 24! 1!(4.2)! 23!(95.8)!
C! 117! 2!(1.7)! 115!(98.3)! ! 0.4312*! ! ! !
T! 97! 2!(2.1)! 95!(97.9)! ! 1*! ! ! !

MTR! rs1805087! AA! 99! 0!(0.0)! 99!(100.0)!
! 0.0273*! ! ! !AG! 37! 3!(8.1)! 34!(91.9)!

GG! 5! 0!(0.0)! 5!(100.0)!
A! 136! 3!(2.2)! 133!(97.8)! ! 1*! ! ! !
G! 42! 3!(7.1)! 39!(92.9)! ! 0.0251*! AA! :! :!

SLC19A1! rs1051266! AA! 35! 0!(0.0)! 35!(100.0)!
! 0.3343*! ! ! !AG! 64! 3!(4.7)! 61!(95.3)!

GG! 42! 0!(0.0)! 42!(100.0)!
A! 99! 3!(3.0)! 96!(97.0)! ! 0.5545*! ! ! !
G! 106! 3!(2.8)! 103!(97.2)! ! 0.5741*! ! ! !

XRCC1! rs1799782! CC! 120! 3!(2.5)! 117!(97.5)!
! 1*! ! ! !CT! 20! 0!(0.0)! 20!(100.0)!

TT! 1! 0!(0.0)! 1!(100.0)!
C! 140! 3!(2.1)! 137!(97.9)! ! 1*! ! ! !
T! 21! 0!(0.0)! 21!(100.0)! ! 1*! ! ! !

rs25487! AA! 20! 0!(0.0)! 20!(100.0)!
! 0.0956*! ! ! !AG! 71! 0!(0.0)! 71!(100.0)!

GG! 50! 3!(6.0)! 47!(94.0)!
A! 91! 0!(0.0)! 91!(100.0)! ! 0.0429*! A! :! :!
G! 121! 3!(2.5)! 118!(97.5)! ! 1*! ! ! !

N:!number!of!patients;!Ref!Cat:!reference!category;!RR:!relative!risk;!95%!CI:!95%!confidence!
interval.!
*p:value!for!Fisher's!Exact!Test.!
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Table!43.!Association!of!gene!polymorphisms!with!neurotoxicity.!

Gene! SNPs! Genotype! N!
Neurotoxicity!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!Grade!3U4!

N!(%)!
Grade!0U2!
N!(%)!

ABCB1! rs1045642! CC! 49! 0!(0.0)! 49!(100.0)!
! 1*!

! ! !
CT! 62! 1!(1.6)! 61!(98.4)!
TT! 30! 0!(0.0)! 30!(100.0)!
C! 111! 1!(0.0)! 110!(99.1)! ! 1*! ! ! !
T! 92! 1!(1.1)! 91!(98.9)! ! 1*! ! ! !

rs1128503! CC! 53! 0!(0.0)! 53!(100.0)!
! 0.1773*!

! ! !
CT! 63! 0!(0.0)! 63!(100.0)!
TT! 25! 1!(4.0)! 24!(96.0)!
C! 116! 0!(0.0)! 116!(100.0)! ! 0.1773*! ! ! !
T! 88! 1!(1.1)! 87!(98.9)! ! 1*! ! ! !

rs2032582! GG! 47! 0!(0.0)! 47!(100.0)!
! 1*!

! ! !
G!(GT/AG)! 69! 1!(1.4)! 68!(98.6)!
T!(TT/AT)! 25! 0!(0.0)! 25!(100.0)!
G!vs!TT/AT! 116! 1!(0.9)! 115!(99.1)! ! 1*! ! ! !
G/T!vs!GG! 94! 1!(1.1)! 93!(98.9)! ! 1*! ! ! !

ERCC1! rs11615! CC! 20! 0!(0.0)! 20!(100.0)!
! 1*!

! ! !
CT! 72! 1!(1.4)! 71!(98.6)!
TT! 49! 0!(0.0)! 49!(100.0)!
C! 92! 1!(1.1)! 91!(98.9)! ! 1*! ! ! !
T! 121! 1!(0.8)! 120!(99.2)! ! 1*! ! ! !

rs3212986! GG! 74! 0!(0.0)! 74!(100.0)!
! 0.4752*!

! ! !
GT! 55! 1!(1.8)! 55!(98.2)!
TT! 11! 0!(0.0)! 11!(100.0)!
G! 130! 1!(0.8)! 129!(99.2)! ! 1*! ! ! !
T! 67! 1!(1.5)! 66!(98.5)! ! 0.4752*! ! ! !

ERCC2! rs13181! GG! 25! 0!(0.0)! 25!(100.0)!
! 0.5674*!

! ! !
GT! 55! 1!(1.8)! 54!(98.2)!
TT! 61! 0!(0.0)! 61!(100.0)!
G! 80! 1!(1.2)! 79!(98.8)! ! 1*! ! ! !
T! 116! 1!(0.9)! 115!(99.1)! ! 1*! ! ! !

rs1799793! AA! 24! 0!(0.0)! 24!(100.0)!
! 0.5603*!

! ! !
AG! 55! 1!(1.8)! 54!(98.2)!
GG! 62! 0!(0.0)! 62!(100.0)!
A! 79! 1!(1.3)! 78!(98.7)! ! 1*! ! ! !
G! 117! 1!(0.9)! 116!(99.1)! ! 1*! ! ! !

rs50872! CC! 82! 1!(1.2)! 81!(98.8)!
! 1*!

! ! !
CT! 54! 0!(0.0)! 54!(100.0)!
TT! 5! 0!(0.0)! 5!(100.0)!
C! 136! 1!(0.7)! 135!(99.3)! ! 1*! ! ! !
T! 59! 0!(0.0)! 59!(100.0)! ! 1*! ! ! !

rs238416! AA! 19! 0!(0.0)! 19!(100.0)!
! 1*!

! ! !
AG! 67! 1!(1.5)! 66!(98.5)!
GG! 55! 0!(0.0)! 55!(100.0)!
A! 86! 1!(1.2)! 85!(98.8)! ! 1*! ! ! !
G! 122! 1!(0.8)! 121!(99.2)! ! 1*! ! ! !

ERCC5! rs17655! CC! 79! 0!(0.0)! 79!(100.0)!
! 0.4397*! ! ! !CG! 52! 1!(1.9)! 51!(98.1)!

GG! 10! 0!(0.0)! 10!(100.0)!
C! 131! 1!(0.8)! 130!(99.2)! ! 1*! ! ! !
G! 62! 1!(1.6)! 61!(98.4)! ! 0.4397*! ! ! !

rs1047768! CC! 43! 0!(0.0)! 43!(100.0)!
! 1*! ! ! !CT! 70! 1!(1.4)! 69!(98.6)!

TT! 28! 0!(0.0)! 28!(100.0)!
C! 113! 1!(0.9)! 112!(99.1)! ! 1*! ! ! !
T! 98! 1!(1.0)! 97!(99.0)! ! 1*! ! ! !

IL1B! rs12621220! CC! 73! 72!(98.6)! 1!(1.4)!
! 1*!

! ! !
CT! 61! 61!(100.0)! 0!(0.0)!
TT! 7! 7!(100.0)! 0!(0.0)!
C! 134! 133!(99.3)! 1!(0.7)! ! 1*! ! ! !
T! 68! 68!(100.0)! 0!(0.0)! ! 1*! ! ! !

rs1143623! CC! 7! 7!(100.0)! 0!(0.0)!
! 1*!

! ! !
CG! 61! 61!(100.0)! 0!(0.0)!
GG! 73! 72!(98.6)! 1!(1.4)!
C! 68! 68!(100.0)! 0!(0.0)! ! 1*! ! ! !
G! 134! 133!(99.3)! 1!(0.7)! ! 1*! ! ! !

!
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Table!43.!(Continued)!

Gene! SNPs! Genotype! N!
Neurotoxicity!

χ²! pUvalue! Ref.!
Cat.! RR! 95%!CI!Grade!3U4!

N!(%)!
Grade!0U2!
N!(%)!

IL1B! rs16944! AA! 14! 14!(100.0)! 0!(0.0)!
! 0.4965*!

! ! !
AG! 71! 71!(100.0)! 0!(0.0)! ! ! !
GG! 56! 55!(98.2)! 1!(1.8)! ! ! !
A! 85! 85!(100.0)! 0!(0.0)! ! 0.3972*! ! ! !
G! 127! 126!(99.2)! 1!(0.8)! ! 1*! ! ! !

rs1143627! CC! 15! 15!(100.0)! 0!(0.0)!
! 0.5035*! ! ! !CT! 79! 70!(100.0)! 0!(0.0)!

TT! 56! 55!(98.2)! 1!81.8)!
C! 85! 85!(100.0)! 0!(0.0)! ! 0.3972*! ! ! !
T! 126! 125!(99.2)! 1!(0.8)! ! 1*! ! ! !

IL6! rs1800795! CC! 17! 0!(0.0)! 17!(100.0)!
! 0.5106*! ! ! !CG! 69! 0!(0.0)! 69!(100.0)!

GG! 55! 1!(1.8)! 54!(98.2)!
C! 86! 0!(0.0)! 86!(100.0)! ! 0.3901*! ! ! !
G! 124! 1!(0.8)! 123!(99.2)! ! 1*! ! ! !

IL16! rs7170924! GG! 79! 0!(0.0)! 79!(100.0)!
! 0.4397*! ! ! !GT! 52! 1!(1.9)! 52!(98.1)!

TT! 9! 0!(0.0)! 9!(100.0)!
G! 132! 1!(0.8)! 131!(99.2)! ! 1*! ! ! !
T! 62! 1!(1.6)! 61!(98.4)! ! 0.4397*! ! ! !

MDM2! rs1470383! CC! 7! 1!(14.3)! 6!(85.7)!
! 0.0497*! ! ! !CT! 35! 0!(0.0)! 35!(100.0)!

TT! 99! 0!(0.0)! 99!(100.0)!
C! 42! 1!(2.4)! 41!(97.6)! ! 0.2979*! ! ! !
T! 134! 0!(0.0)! 134!(100.0)! ! 0.0497*! T! :! :!

rs1690924! AA! 56! 1!(1.8)! 55!(98.2)!
! 0.5357*! ! ! !AG! 65! 0!(0.0)! 65!(100.0)!

GG! 19! 0!(0.0)! 19!(100.0)!
A! 121! 1!(0.8)! 120!(99.2)! ! 1*! ! ! !
G! 84! 0!(0.0)! 84!(100.0)! ! 0.4*! ! ! !

MTHFR! rs1801131! AA! 75! 0!(0.0)! 75!(100.0)!
! 0.4681*! ! ! !AC! 52! 1!(1.9)! 52!(98.1)!

CC! 13! 0!(0.0)! 13!(100.0)!
A! 128! 1!(0.8)! 127!(99.2)! ! 1*! ! ! !
C! 66! 1!(1.5)! 65!(98.5)! ! 0.4681*! ! ! !

rs1801133! CC! 44! 0!(0.0)! 44!(100.0)!
! 1*! ! ! !CT! 73! 1!(1.4)! 72!(98.6)!

TT! 24! 0!(0.0)! 24!(100.0)!
C! 117! 1!(0.9)! 116!(99.1)! ! 1*! ! ! !
T! 97! 1!(1.0)! 96!(99.0)! ! 1*! ! ! !

MTR! rs1805087! AA! 99! 1!(1)! 98!(99)!
! 1*! ! ! !AG! 37! 0!(0.0)! 37!(100.0)!

GG! 5! 0!(0.0)! 5!(100.0)!
A! 136! 1!(0.7)! 135!(99.3)! ! 1*! ! ! !
G! 42! 0!(0.0)! 42!(100.0)! ! 1*! ! ! !

SLC19A1! rs1051266! AA! 35! 0!(0.0)! 35!(100.0)!
! 0.5461*! ! ! !AG! 64! 0!(0.0)! 64!(100.0)!

GG! 42! 1!(2.4)! 41!(97.6)!
A! 99! 0!(0.0)! 99!(100.0)! ! 0.2979*! ! ! !
G! 106! 1!(0.9)! 105!(99.1)! ! 1*! ! ! !

XRCC1! rs1799782! CC! 120! 1!(0.8)! 119!(99.2)!
! 1*! ! ! !CT! 20! 0!(0.0)! 20!(100.0)!

TT! 1! 0!(0.0)! 1!(100.0)!
C! 140! 1!(0.7)! 139!(99.3)! ! 1*! ! ! !
T! 21! 0!(0.0)! 21!(100.0)! ! 1*! ! ! !

rs25487! AA! 20! 0!(0.0)! 20!(100.0)!
! 1*! ! ! !AG! 71! 1!(1.4)! 70!(98.6)!

GG! 50! 0!(0.0)! 50!(100.0)!
A! 91! 1!(1.1)! 90!(98.9)! ! 1*! ! ! !
G! 121! 1!(0.8)! 120!(99.2)! ! 1*! ! ! !

N:!number!of!patients;!Ref!Cat:!reference!category;!RR:!relative!risk;!95%!CI:!95%!confidence!
interval.!
*p:value!for!Fisher's!Exact!Test.!
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6! DISCUSSION!

Chemotherapy! based! on! platinum! compounds,! used! as! the! standard! treatment! for! NSCLC!

patients!with!wild:type!EGFR!or!ALK!translocation!negative,!and!also!as!second!line! in!NSCLC!

patients!with!ALK:positive!or! EGFR:mutant,! presents! poor! clinical! outcomes! and! is! generally!

accompanied! by! severe! adverse! events! (asthenia,! gastrointestinal! toxicity,! hematological!

toxicity,!neurotoxicity!and!nephrotoxicity)![19,45:47].!The!inter:individual!variability!described!

among! patients! with! the! same! clinic:pathologic! characteristics! may! be! partly! explained! by!

genetic! factors.! Several! SNPS! in! different! genes! involved! in! platinum! pharmacodynamics,!

metabolism!and!mechanism!of!action!have!been!proposed!as!potential!causes!of!this!variability!

.!In!this!study,!141!NSCLC!patients!from!a!single!institution!treated!with!cisplatin!or!carboplatin!

in! combination! with! gemcitabine,! paclitaxel,! pemetrexed! or! vinorelbine! were! recruited! to!

investigate! the!potential! role!of!ERCC1,!ERCC2,!ERCC5,!XRCC1,!MDM2,!ABCB1,!MTHFR,!MTR,!

SLC19A1,! IL1B,! IL6! and! IL16! gene! polymorphisms! in! chemotherapy! clinical! outcomes! and!

toxicity.!!

ERCC1! C8092:GG! genotype! was! associated! with! better! response! in! our! patients! (Table! 27).!

Previous!studies!have!reported!similar!results.! In!Asian!population,!two!studies!with!115!and!

163!patients!have!reported!worse!ORR!to!platinum:based!chemotherapy! in!patients!carrying!

the!A:allele!(OR=0.23;!CI95%=0.10,!0.57!for!AC/AA!vs!CC!and!OR=0.44;!CI95%=0.27:0.74!for!A!vs!C!

allele,! respectively)! [128,129].! In! our! patients,! the! GG! genotype! for! XRCC1! Gln399Arg! was!

associated!with!better!ORR!compared!to!those!with!AG/AA!genotypes!(Table!27).!This!result!is!

in!consonance!with!a!recent!meta:analysis,!which!evaluated!13!studies!and!1.334!cases!from!

Asian! population! (OR=2.05;! CI95%=1.62:2.60;! I2=26%;! Pheterogeneity=0.18;! GG! vs! AG/AA)! [62].!

However,! no! significant! association! had! previously! been! reported! in! Caucasian! patients!

[110,132,142,143,154,176].! We! also! found! that! patients! carrying! MDM2! rs1690924:GG!

genotype! were! in! higher! risk! to! death! (Table! 29).! To! date,! no! other! studies! have! found!

association!between! this!polymorphism!and!OS! [65].!However,! the!GG!genotype! for!MDM2:

rs1690924!has!been!related!to!lower!gastrointestinal!toxicity!(OR=2.32;!CI95%=1.30:4.14!for!AG!

vs!AA)!in!663!Chinese!NSCLC!patients![65].!In!our!patients,!we!also!observed!that!those!carrying!

the! IL1B! rs16944:A! allele,! MTR! rs1805087:A! allele! or! SLC19A1! Arg27His:AA! genotype! were!

associated!with!higher!risk!of!progression!(Table!31).!To!date,!no!other!studies!have!explored!

the!effect!of!IL1B!rs16944!and!MTR!rs1805087!on!PFS!in!NSCLC!patients!treated!with!platinum:

based.! However,! two! studies! in! 101! IIIB/IV! and! 465! I:IV! NSCLC! patients! failed! to! find! an!

association!between!MTR!rs1805087!and!response!(OR=0.66;!CI95%=0.23:1.89!for!AG/GG!vs!AA)!
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and!OS!(HR=0.99;!CI95%=0.23:1.89!for!AG/GG!vs!AA)![67,68].!The!influence!of!SLC19A1!Arg27His!

on! clinical! outcomes! of! platinum:based! chemotherapy! has! also! been! explored,! showing! no!

association![69:73].!!

The!effect!of!ERCC1!C118T!on!chemotherapy!outcomes!in!NSCLC!patients!has!been!extensively!

investigated,!with!conflicting! results.! Some!studies!have! reported!better!ORR,!OS!and!PFS! in!

patients!carrying!the!CC!genotype![80,105,110,125,126,128,133:137,151],!whereas!others!have!

described!higher!ORR,!OS!and!PFS! in!patients!with!T:allele![105,127,129:133,138,139].! In!our!

study,! ERCC1! C118T! showed! no! association! neither! with! response! or! survival,! which! is! in!

consonance!with!the!two!meta:analysis!which!have!analyzed!the!compiled!results!of!most!of!

the!other!studies![60,157].!Previous!results!for!XRCC1!Arg194Trp!have!reported!better!ORR!for!

T:allele!in!Asian!population,!but!not!in!Caucasian!patients![81,132,186,192:195].!A!recent!meta:

analysis,!which! involved!11!studies!and!compiled!1.329!cases,!has! reported!similar! results! in!

Asian! population! (OR=0.38;! CI95%=0.30:0.48;! I2=0%;! Pheterogeneity=0.830;! CT/TT! vs! CC)! [62].! No!

associations! between! OS,! PFS! and! XRCC1! Arg194Trp! SNPs! have! been! found!

[81,104,132,174,184,197:199].!In!our!study,!this!polymorphism,!along!with!ERCC2!Lys751Gln!or!

Asp312Asn,! was! not! associated! with! platinum! based! chemotherapy! outcomes.! This! lack! of!

association!of!ERCC2!Lys751Gln!or!Asp312Asn!with!ORR!and!PFS!is!in!consonance!with!a!previous!

meta:analysis!including!22!studies/3240!patients![60],!which!reported!no!association!between!

ORR! (OR=0.93;!CI95%=0.78:1.12;! I2=0.0%;!Pheterogeneity=0.707;!CC/AC!vs!AA! for!ERCC2!Lys751Gln!

and!OR=0.87;!CI95%=0.70:1.08;!I2=44.8%;!Pheterogeneity=0.041;!AA/AG!vs!GG!for!ERCC2!Asp312Asn)!

or!PFS!(HR=1.08;!CI95%=0.93:1.25;!I2=28%;!Pheterogeneity=0.187;!AA/AG!vs!GG!for!ERCC2!Lys751Gln!

and!HR=1.15;!CI95%=0.93:1.41;!I2=24.2%;!Pheterogeneity=0.266;!AA/AG!vs!GG!for!ERCC2!Asp312Asn).!

However,!both!SNPs!have!been!associated!with!OS!in!several!studies![110,153,173,175].!In!our!

study,!the!MDM2!rs1470383!gene!polymorphism!was!not!associated!with!clinical!outcomes!of!

platinum:based!chemotherapy.!To!date,!the!association!between!this!SNP!and!response!has!not!

been!evaluated,!being!only!related!to!hematological!toxicity!to!chemotherapy!in!an!Asian!study!

with!663!Chinese!NSCLC!patients! (OR=4.10;!CI95%=1.73:9.71);!no!association!with!OS!and!PFS!

was! found! [65].! MTHFR! A1298C! and! C677T! were! not! associated! with! clinical! outcomes! of!

platinum:based! chemotherapy! in! our! patients.! Nevertheless,! a! previous! study! conducted! in!

1004! Chinese! stage! III/IV! NSCLC! patients! has! reported! that! carriers! of! MTHFR! A1298C:AA!

genotype!presented!lower!ORR!(OR=1.52;!CI95%=1.04:2.23!for!AC!vs!AA)!and!PFS!(p=0.03)![79].!

A!meta:analysis!compiling!data!from!3!studies!and!147!patients,!both!in!Asian!and!Caucasian!

populations,! has! also! shown! better! response! in! individuals! with!MTHFR! C677T:TT! genotype!

(OR=1.72;!CI95%=1.01:2.93;!I2=16%;!Pheterogeneity=0.31;!TT!vs!CT/CC)![66].!Additionally,!the!MTHFR!
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C677T:TT!genotype!has!also!been!associated!with!higher!OS!(p=0.026)!and!PFS!(p=0.012)!in!208!

Italian!stage!IIIB/IV!NSCLC!patients![70].!The!influence!of!IL1B!rs12621220,!IL1B!rs1123623,!IL1B!

rs1143627,!IL16!rs7170924!on!platinum:based!chemotherapy!clinical!outcomes,!which!showed!

no!significant!association!in!the!present!study,!has!not!been!previously!evaluated.!!

On!the!other!hand,!in!our!patients,!ERCC1!C118T:T!allele!and!ERCC2!rs50872:CC!genotype!acted!

as! predictors! of! occurrence! of! at! least! one! case! of! grade! 3:4! adverse! events,! along! with!

gemcitabine! as! combination! agent! and! non:history! of! previous! non:lung! cancer! (Table! 33).!

Despite!the!influence!of!ERCC1!gene!polymorphisms!on!toxicity!has!been!widely!investigated!in!

NSCLC,!no!association!has!been!previously!reported![80,81,110,132,142,143,146,158:165].!Only!

a!study!of!81!Caucasian!patients!diagnosed!with!late:stage!solid!tumors!(55.6%!lung!cancer)!has!

reported!a!role!of!ERCC1!gene!polymorphisms!as!predictors!of!cisplatin:induced!nephrotoxicity!

[249].!In!particular,!patients!carrying!the!T:allele!of!ERCC1!C118T!polymorphism!showed!a!12.8%!

mean!decrease! in! estimated! glomerular! filtration! rates! (p=0.047)! [249].! The! effect! of! ERCC2!

rs50872! polymorphism! on! platinum:based! chemotherapy! toxicity! had! not! been! previously!

investigated!in!NSCLC,!although!C:allele!was!associated!to!higher!median!overall!survival!(OS)!

and! progression:free! survival! (PFS)! (p=0.009! and! p=0.032,! respectively)! in! 129! unresectable!

Asian! NSCLC! patients! [181].! In! our! patients,! the! occurrence! of!multiple! adverse! events!was!

influenced!by!ERCC2!Asp312Asn!G:alelle,!ABCB1!C1236T:TT!genotype!and!IL1B!rs12621220!C:

allele! (Table! 36).! Studies! with! large! samples! have! not! reported! association! between! ERCC2!

Asp312Asn! and! toxicity! [110,132,142,143,146,163,164,172,173].! However,! the! G:allele! for!

ERCC2!Asp312Asn!was!associated!with!lower!frequency!of!severe!hematological!toxicity!in!55!

Polish!stage!IIIB:IV!NSCLC!patients!(OR=0.08;!CI95%=0.01:0.40;!p=0.0005;!AG/GG!vs!AA)![81].!The!

effect!of!ABCB1!C1236T!polymorphism!on!toxicity!has!not!previously!described,!although!the!CC!

genotype!has!been!associated!with!lower!OS!and!PFS!in!previous!studies![96,97].!The!influence!

of! IL1B:rs12621220!on!platinum:based!chemotherapy!toxicity!has!not!either!been!previously!

investigated,!although!the!heterozygous!variant!has!recently!been!associated!with!decreased!

risk!of!NSCLC!in!patients!over!age!63!from!a!study!including!889!lung!cancer!and!1005!controls!

(OR=0.71;!CI95%=0.52:0.98;!p=0.04)![250].!!

Since! platinum! based! chemotherapy! present! a! wide! toxicity! profile,! we! analyzed! different!

subtypes! of! toxicity:! asthenia,! gastrointestinal! toxicity,! infection,! hematological! toxicity,!

nephrotoxicity!and!neurotoxicity.!According!to!our!results,!patients!carrying!IL16!rs7170924!T:

allele!were!in!higher!risk!of!severe!hematological!toxicity!(OR=3.19;!CI95%=1.35:7.97;!Table!38)!

and!asthenia! (p=0.0377;! Table!39).!No! studies!have!evaluated! the! impact!of! IL16! rs7170924!
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polymorphism!on!these!toxicity!subtypes.!However,!a!protective!effect!of!the!IL16!rs7170924!T:

allele!on!PFS!has!been!reported!in!651!Caucasian!stage!I:IV!NSCLC!patients!(HR=0.65;!CI95%=0.50:

0.83!for!GT/TT!vs!GG)![78].! In!our!patients,!hematological!toxicity!adjusted!by!chemotherapy!

reagents!was!also!associated!with!ERCC2!rs50872!polymorphism.!Particularly,!the!CC!genotype!

was!associated!with!higher!risk!of!hematological!toxicity!(OR=3.23;!CI95%=1.29:8.82;!Table!38).!

No! studies! have! been! published! related! to! the! effect! of! ERCC2! rs50872! polymorphism! on!

hematological!toxicity.!In!our!patients,!the!CC!genotypes!for!ERCC5!His46His!or!AA!for!SLC19A1!

Arg27His!demonstrated! to!be!good!prognostic! factors! for!gastrointestinal! toxicity! (Table!40).!

However,!the!independency!of!these!associations!could!not!be!analyzed,!since!the!only!three!

patients!who!presented!gastrointestinal!toxicity!had!the!same!genotype!profile!for!these!gene!

polymorphisms.! The! role! of! ERCC5! His46His! on! gastrointestinal! toxicity! has! been! previously!

investigated!in!74!Spanish!stage!IIIA:IV!NSCLC!patients,!but!no!significant!association!was!found!

[132].! Nevertheless,! higher! ORR! (OR=1.90;! CI95%=1.10:3.28;! TT! vs! CC),! and! PFS! (HR=0.52;!

CI95%=0.31:0.96;! TT! vs! CC)! have! been! described! for! patients! carrying! the! TT! genotype! [184].!

SLC19A1!Arg27His!was!not!associated!with!severe!gastrointestinal!toxicity!in!94!Caucasian!stage!

IIIB:IV! NSCLC! patients,! although! the! GG! genotype! was! associated! with! better! OS! (HR=1.76;!

CI95%=1.11:2.78!for!AG/AA!vs!GG)![71].!Our!patients!carrying!AA!genotype!for!ERCC2!rs238416!

showed!greater!risk!of!grade!3:4!infection!(p=0.0177;!RR=9.63;!CI95%=1.56:59.6;!Table!41).!The!

effect!of!ERCC2!rs238416!polymorphism!on!infection!has!not!been!previously!investigated,!but!

its! influence! on! survival! has! been! revealed! in! 129! Asian! unresectable! NSCLC! patients.! In! a!

subgroup! analysis! based! on! gemcitabine:platinum! doublets,! the! GT! genotype! for! ERCC2!

rs238416!polymorphism!showed!greater!OS!and!PFS!(p=0.004!and!p=0.033,!respectively)![181].!

Nephrotoxicity!showed!association!with!IL6!rs1800795,!MTR!rs1805087!and!XRCC1!Gln399Arg.!

Particularly,! carriers! of! IL6! rs1800795:CC,!MTR! rs1805087:AG/GG! and! XRCC1! Gln399Arg:GG!

genotypes!had!higher!risk!of!severe!nephrotoxicity!(p=0.0384!for!IL6!rs1800795,!p=0.0251!for!

MTR! rs1805087! and! p=0.0429! for! XRCC1! Gln399Arg;! Table! 42).! No! association! with!

nephrotoxicity!has!been!reported!for!IL6!rs1800795,!although!the!CC!genotype!has!been!related!

to!higher!OS! (HR=1.68;!CI95%=1.08:2.63! for!CG/GG!vs!CC)! in!414!Portuguese!stage! I:IV!NSCLC!

patients![77].!The!function!of!MTR!rs1805087!polymorphism!on!platinum!based!chemotherapy!

toxicity!has!not!been!previously!studied!and!no!significant!association!has!been!observed!on!

response!and!survival!in!two!studies!with!101!IIIB/IV!and!465!I:IV!NSCLC!patients![67,68].!The!

role!of!XRCC1!Gln399Arg!on!nephrotoxicity!has!been!previously! investigated! in!55!Caucasian!

stage!IIIB:IV!NSCLC!patients,!but!no!association!was!found![75,76,81].!However,!in!consonance!

with!our!data,!the!GG!genotype!has!been!associated!with!other!subtypes!of!toxicity,!specifically,!

increased! hematological! toxicity! (OR=0.32;! CI95%=0.12:0.86! for! AG/AA! vs! GG! and! OR=0.22;!
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CI95%=0.06:0.82! for! AG/AA! vs! GG)! and! gastrointestinal! toxicity! (OR=0.29;! CI95%=0.11:0.83! for!

AG/AA! vs! GG)! [75,76,81].! On! the! contrary,! other! study! in! 487! Chinese! stage! IIIA:IV! NSCLC!

patients! has! shown! a! protective! effect! of! GG! genotype! for! hematological! toxicity! (OR=2.14;!

CI95%=1.21:3.78!for!AG/GG!vs!GG)![76].!MDM2!rs1470383!polymorphism!was!the!only!associated!

with!neurotoxicity!in!our!patients.!Particularly,!carriers!of!CC!genotype!had!greater!risk!of!grade!

3:4! neurotoxicity! (Table! 43).! This! effect! of!MDM2! rs1470383! on! neurotoxicity! has! not! been!

previously!described,!although!the!CC!genotype!has!previously!been!proposed!as!a!risk!factor!

for!hematological!chemotherapy:related!toxicity!(OR=4.10;!CI95%=1.73:9.71!for!CC!vs!TT)![65].!

In!our!study,!ERCC2!Lys751Gln!polymorphism!showed!no!influence!on!toxicity,!in!consonance!

with! other! studies! developed! in! larger! samples! (up! to! 493! patients)!

[110,132,142,143,146,159,160,163,164,172,173,178,180].! However,! small! studies! developed!

have! reported! an! association!with! hematological! toxicity! and! nephrotoxicity! [80,81].! The! A:

allele!for!ERCC2!Lys751Gln!polymorphism!was!associated!with!increased!grade!2:3!neutropenia!

(p=0.04)!in!62!Spanish!stage!IIIB:IV!NSCLC!patients![80]!and!severe!nephrotoxicity!in!55!Polish!

late:stage!NSCLC!patients!(OR=0.07;!CI95%=0.02:0.31!for!AC/CC!vs!AA)![81].!ERCC5!Asp1104His!

was!not!either!associated!with!toxicity!in!our!patients,!despite!a!previous!study!with!388!Chinese!

NSCLC! patients! had! proposed! ERCC5! rs17655! as! a! risk! factor! for! infection! (p=0.017)! [74].!

Similarly,!no!association!was!found!between!ABCB1!C3435T,!ABCB1!Ala893Ser/Thr!and!XRCC1!

Arg194Trp! in! our! patients,! which! is! in! consonance! with! previous! studies!

[81,97,104,132,158,163,174,184,197:199].!MDM2!rs1690924:GG!genotype!has!been!related!to!

lower!gastrointestinal! toxicity! in!663!Asian!stage! IIIA:IV!NSCLC!patients! (OR=2.32;!CI95%=1.30:

4.14!for!AG!vs!AA)![65].!However,!MDM2!rs1690924!did!not!influence!toxicity!in!our!study.!A!

similar! outcome!was!observed! for! polymorphisms! in!MTHFR,!which!did!not! demonstrate! an!

association!with!toxicity!in!our!patients,!despite!a!previous!study!in!1.004!Chinese!stage!III:IV!

NSCLC! patients! reported! that! MTHFR! C677T:CC! and! MTHFR! A1298C:AA! genotype! were!

predictors!of!higher!hematological!toxicity!(OR=0.40;!CI95%=0.19:0.85!for!CT!vs!CC!and!OR=0.40;!

CI95%=0.22:2.23! for! AC! vs! AA,! respectively)! [79].! The! effect! of! IL1B! rs1143623,! rs16944! and!

rs1143627!on!platinum:based!chemotherapy!toxicity,!which!showed!no!significant!association!

in!the!present!study,!has!not!been!previously!evaluated.!!

The!limitations!of!our!study!include!the!limited!sample!size,!which!may!have!been!responsible!

from! the! lack! of! association! between! some! polymorphisms,! particularly! when! investigating!

those! toxicity! subtypes! which! occurred! in! a! very! low! number! of! patients.! However,! the!

recruitment!of!a!single!hospital!cohort,!following!the!same!therapeutic!protocols!by!the!same!
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team! of! oncologists! ensured! its! homogeneity! and! reliability! of! the! response! and! toxicity!

variables.!Despite!the!limited!sample!size,!the!effects!observed!in!these!patients!were!evident.!

Further!studies!in!larger!cohorts!will!be!necessary!to!confirm!the!prognostic!value!of!some!of!

the!biomarkers,!particularly!ERCC1,!ERCC2,!XRCC1,!MDM2,!ABCB1,!MTR,!SLC19A1,!IL1B!and!IL16!

gene!polymorphisms!in!the!management!of!NSCLC!patients.!

Our! results! suggested! that!ERCC1!C118T,! ERCC1!C8092A,!ERCC2!Asp312Asn,!ERCC2! rs50872,!

XRCC1!Gln399Arg,!MDM2!rs1690924,!ABCB1!C1236T,!MTR!rs1805087,!SLC19A1!Arg27His,!IL1B!

rs12621220,! IL1B! rs16944! and! IL16! rs7170924! polymorphisms! may! substantially! act! as!

prognostic! factors! in! NSCLC! patients! treated! with! platinum:based! chemotherapy.! These!

associations!should!be!validated! in!a!new,! independent!cohort!of!patients.!Furthermore,! the!

influence! of! ERCC2! rs238416,! ERCC5! His46His,! XRCC1! Gln399Arg,! MDM2! rs1470383,! MTR!

rs1805087,!SLC19A1!Arg27His,!IL6!rs1800795!gene!polymorphisms!on!toxicity!to!chemotherapy!

in!NSCLC!patients!should!be!elucidated!in!further!studies!with!larger!samples.!
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7! CONCLUSIONS!

I.! ERCC1!C8092A:GG!and!XRCC1!Gln399Arg:GG!genotypes!were! associated!with!better!

ORR!in!NSCLC!patients.!

II.! NSCLC!patients!carrying!the!MDM2!rs1690924:GG!genotype!were!in!higher!risk!of!death.!

III.! The!IL1B!rs16944:A,!MTR!rs1805087:A!alleles!and!the!SLC19A1!rs1051266:AA!genotype!

were!associated!with!greater!risk!of!progression!in!NSCLC.!

IV.! No! association! between! ERCC1! C118T,! ERCC2! Lys751Gln,! ERCC2! Asp312Asn,! ERCC2!

rs50872,! ERCC2! rs238416,! ERCC5! Asp1104His,! ERCC5! His46His,! XRCC1! Arg194Trp,!

MDM2! rs1470383,! ABCB1! C3435T,! ABCB1! C1236T,! ABCB1! Ale893Ser/Ther,! MTHFR!

A1298C,! MTHFR! C677T,! IL1B! rs12621220,! IL1B! rs1143623,! IL1B! rs1143627,! IL6!

rs1800795,!IL16!rs7170924!and!clinical!outcomes!of!platinum:based!chemotherapy!was!

found!in!our!patients.!

V.! Patients!with!ERCC1!C118T:T!allele!and!ERCC2!rs50872:CC!genotype!had!higher!risk!of!

general!toxicity!for!platinum:based!chemotherapy.!

VI.! The!G:allele!of! ERCC2!Asp312Asn,!ABCB1!C1236T:TT! and! the! IL1B! rs12621220:CT/TT!

genotypes!conferred!a!higher!risk!to!present!multiple!adverse!events!in!NSCLC.!

VII.! ERCC2!rs50872:CC!genotype!and!IL16!rs7170924:T!allele!were!associated!with!grade!3:

4!hematological!toxicity!in!NSCLC.!

VIII.! No!influence!of!ERCC1!C8092A,!ERCC2!Lys751Gln,!ERCC5!Asp1104His,!XRCC1!Arg194Trp,!

MDM2! rs1690924,! ABCB1! C3435T,! ABCB1! Ala893Ser/Thr,! MTHFR! A1298C,! MTHFR!

C677T,! IL1B! rs1143623,! IL1B! rs16944,! and! IL1B! rs1143627! on! platinum:based!

chemotherapy!toxicity!was!found!in!our!patients.!
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