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INTRODUCTIONINTRODUCTION 

• Lung cancer leading cause of cancer‐related 
mortalitymortality

• NSCLC : a systemic disease ,approximately 45 y , pp y
percent of NSCLC  present with advanced stage 
diseasedisease 

• Most favourable prognostic group,T1N0 disease 
(up to 25 percent) fail within 5 years after surgery

• Systemic therapy an important component of• Systemic therapy an important component of 
therapy even in localised disease 



SEMINAR OUTLINESEMINAR OUTLINE 
LOCALIZED NON‐‐SMALL‐CELL LUNG CANCER
• Early Stage Disease
LOCALLY ADVANCED NSCLC
• Radiation Therapy Alone
• Chemotherapy Followed by Radiation Therapy: Randomized py y py

Trials
• Concurrent Chemotherapy and Radiation Therapy
• Chemotherapy Followed by Surgery
• Chemotherapy and Radiation Followed by Surgery
• Future Directions
ADVANCED‐STAGE NSCLC
• First‐Line Chemotherapy
• Second‐Line Therapy
• Future Directions



LOCALIZED NSCLCLOCALIZED NSCLC 

• Surgery remains optimal treatment for early 
t NSCLC 5 i l t f t dstage NSCLC, 5‐year survival rates for resected
NSCLC without additional treatment range g
from 23% for Stage IIIA disease to 67% for 
Stage IA diseaseStage IA disease  

• Presence of micrometastatic disease at time of 

Proc Am Thorac Soc .Vol 6. pp 194–200, 2009

resection most likely cause of recurrence

• Adjuvant chemotherapy :a rational treatment ?



ADJUVANT CHEMOTHERAPYADJUVANT CHEMOTHERAPY 
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ADJUVANT CHEMOTHERAPYADJUVANT CHEMOTHERAPY 

Proc Am Thorac Soc .Vol 6. pp 194–200, 2009



Metaanalysis of recent randomized 
dj t i l ti b d h thadjuvant cisplatin‐based chemotherapy



LACE : RESULTSLACE : RESULTS

OS (5.4% absolute benefit at 5 years) and DFS (5.8%  benefit)
JCO  2008



LACE: RESULTS C : SU S

JCO  2008





RESULTSRESULTS 

• Significant benefit on both overall and 
di f i ldisease‐free survival

• Magnitude of the benefit not large Overall 3–Magnitude of the benefit not large. Overall, 3
4% absolute benefit in survival

• 24–39 patients need to be treated for one to 
benefitbenefit

• Most studies have under‐representation of 
older patients



Th k d th kThe known and the unknown

Which stages should be treated?
St IA• Stage IA

• BLT, ALPI, and IALT only cisplatin‐basedBLT, ALPI, and IALT only cisplatin based 
chemotherapy trials to include stage IA disease
LACE l d l i d t i t l ff t i• LACE pooled analysis : detrimental effect in 
that subgroup ,patients treated by the toxic 
mitomycin C/vindesin/cisplatin regimen

• Nevertheless adjuvant cisplatin‐based• Nevertheless, adjuvant cisplatin‐based 
chemotherapy  not a standard of care in stage 
IA diIA disease



Th k d th kThe known and the unknown
Stage IBStage IB

• Statistically negative CALGB study ,only large 
l ti b d dj t t i l f i t IBplatin‐based adjuvant trial focusing on stage IB 

disease
• Subgroup analysis of JBR10 and ANITA trials, no 
benefit was observed for patients with stage IB 
ddisease

• LACE pooled analysis, benefit for adjuvant p y j
chemotherapy reported but insufficient to 
recommend it as a standard ( > 4 cm )

• Oral uracil/tegafur (UFT) in adjuvant treatment of 
NSCLC studied in Japan in several clinical trialsp

N Engl J Med 2004;350:1713‐21.
Proc Am Thorac Soc .Vol 6. pp 194–200, 2009



• STAGE II 

• Data for use of adjuvant cisplatin‐based 
chemotherapy in stage II NSCLC strongchemotherapy in stage II NSCLC strong

• JBR.10, and ANITA studies found significant 
benefit for the use of adjuvant chemotherapy

• LACE meta analysis a 27% reduction in the• LACE meta‐analysis, a 27% reduction in the 
risk of death(HR = 0.83; 95% CI 0.73‐0.95) 
found in 1616 stage II patient subset



ADJUVANT CHEMOTHERAPY : 
CURRENT STATUS 

Lung Cancer (2007) 57 (Supplement 2), S6‐‐‐S11



LOCALLY ADVANCED NSCLC :STAGE III 
A & B 

• 40% of individuals with locally advanced disease• 40% of individuals with locally advanced disease 
(stage III), including resectable and unresectable
tumours C J Cli 2006 56 106 30tumours 

• Stage III includes heterogeneous group, ranging 
f T3 N1 t T4 N3 d i i t l

Cancer J Clin 2006; 56: 106 ‐ 30.

from T3 N1 to T4 N3 and prognosis is extremely 
variable but all have in common absence of 
disease outside of chestdisease outside of chest

• Some of these lesions are eminently resectable, 
th i ll t bl d th t fothers marginally resectable, and others out of 

realm of resectability
• Distinction between IIIA and IIIB lesions important, 
since prognosis significantly worse for latter lesions



TO CUT OR NOT TO CUTTO CUT OR NOT TO CUT 

• Whether NSCLC individuals with IIIA (N2) cancer should undergo surgical resection still   
controversial

• Non‐bulky mediastinal node involvement as candidates for surgery
• Selected T4 patients with N0 or minimal N1 disease (IIIB) considered amenable for surgical   

resection including patients with satellite nodules in same lobe or those with limitedresection, including patients with satellite nodules in same lobe or those with limited 
involvement of carina (J Thorac Oncol. 2007; suppl. 2: S77–S85)



STAGE III A ( N2) NON‐SMALL CELL
LUNG CANCER

UNRESECTABLE 

ACCP : CHEST 2007; 132:243S–265S)



I id t l N2 Di (St IIIA1 2)Incidental N2 Disease (Stage IIIA1–2)

Adjuvant Radiotherapy
• postoperative radiation controversial and notpostoperative radiation controversial and not 
recommended for routine use because of lack of 
prospective RCT  data evaluating efficacy

• PORT metanalysis : subgroup analyses showed adverse 
effect greatest for patients with N0‐N1, while no clear 

d f d ff l f hevidence of adverse effect on survival for patients with 
N2 disease
S ill E id i l d E d R l (SEER)

Lancet 1998;352:257–263

• Surveillance Epidemiology and End Results (SEER) 
database showed no evidence of overall survival benefit 
with use of PORT in N0 N1 diseasewith use of PORT in N0‐N1 disease

• However, SEER analysis showed survival benefit with 
use of PORT in N2 diseaseuse of PORT in N2 disease J Clin Oncol 2006;24:2998–3006



STAGE III A1 2STAGE III A1‐2

• An unplanned analysis of patients in ANITA 
t i l th t i d di ti t t t h dtrial that received radiation treatment showed 
N2 disease had survival benefit with PORT 

• The Lung Adjuvant Radiation Trial (Lung‐ ART) 
h l h his an ongoing phase III trial in which patients 

with resected N2 disease will be randomized 
to PORT and no PORT and stratified by use of 

t ti h thpostoperative chemotherapy
Proc Am Thorac Soc Vol 6 pp 194–200 2009Proc Am Thorac Soc Vol 6. pp 194 200, 2009



ADJUVANT RADIOTHERAPY :CURRENT 
STATUS 

PORT detrimental to patients with early stage completely resected non small cell lungPORT detrimental to patients with early stage completely resected non‐small cell lung 
cancer and not be used in the routine treatment of such patients. 
The role of PORT in treatment of N2 tumours  not clear and may justify further research



STAGE IIIA 1 2STAGE IIIA 1‐2 
• Adjuvant Combination Chemoradiotherapy• Adjuvant Combination Chemoradiotherapy

ACCP : CHEST 2007; 132:243S–265S



Potentially Resectable N2 Disease y
(Stage IIIA3)

NEOADJUVANT CHEMOTHERAPYNEOADJUVANT CHEMOTHERAPY 

• Specific strategy of using drug treatment at p gy g g
earliest time possible

S t i t t t f lt i i• Systemic treatment of occult microscopic 
metastatic disease at earliest possible time

• Reduction in the primary tumor mass lead to more 
radical and smaller resections or even renderradical and smaller resections or even render 
borderline unresectable lesions resectable

• Better tolerated than adjuvant administration, 
resulting in higher rate of treatment complianceresulting in higher rate of treatment compliance 
(45–60% VS 80% ) Curr Opin Oncol 19:92–97.  2007



Neoadjuvant chemotherapy : EvidenceNeoadjuvant chemotherapy : Evidence 

Drugs 2007; 67 (3): 321‐332



In NSCLC patients with N2 disease identified preoperatively (IIIA3) inductionIn NSCLC patients with N2 disease identified preoperatively (IIIA3), induction 
therapy followed by surgery is not recommended except as part of a clinical 
trial                 1 C                                                                              ACCP : CHEST 2007 



RECENT TRIALSRECENT TRIALS 

Drugs 2007; 67 (3): 321‐332



LANCET 2007

• largest RCT of neo adjuvant chemotherapy in

LANCET 2007 
LANCET 2007

• largest RCT of neo‐adjuvant chemotherapy in 
operable NSCLC : shows no evidence of an 
overall survival benefit for neo‐adjuvant 
chemotherapychemotherapy.

• Combining this result with all the other RCT of g
neo‐adjuvant chemotherapy suggests a 
relative benefit of 12% for neo adjuvantrelative benefit of 12% for neo‐adjuvant 
chemotherapy, equivalent to an absolute 
survival benefit of 5% at 5 years



A phase III randomized trial of surgery alone, or p g y ,
preoperative (PREOP) paclitaxel/carboplatin (PC) 
followed by surgery, or surgery followed by adjuvant y g y g y y j
(ADJ) PC in early stage non‐small cell lung cancer 
(NSCLC): NATCH follow‐up data

E Felip B Massuti G Alonso J L González‐Larriba CE. Felip, B. Massuti, G. Alonso, J.L. González Larriba, C. 
Camps, D. Isla, J.A.Maestre, J.M.R. Paniagua, T. 
Overbeck E Costas J J Sánchez R RosellOverbeck, E. Costas, J.J. Sánchez, R. Rosell
On behalf of the Spanish Lung Cancer Group

13th World Conference on Lung Cancer, San Francisco, 
August 3, 2009



UNRESECTABLE NSCLC
( STAGE III A 4 & III B )

Combining chemotherapy and radiotherapy

RationaleRationale

• Toxicity independencey p

• Normal tissue protection

• Spatial cooperation

• Tumor response enhancementTumor response enhancement

• Clinically, empirical rationale for combining 
radiation therapy and chemotherapy is all‐too 
frequent failure of either modality to effect a curefrequent failure of either modality to effect a cure



Induction chemotherapypy
before radiotherapy

Curr Opin Pulm Med :2007;13:297–304.



CONCURRENT CHEMORADIOTHERAPYCONCURRENT CHEMORADIOTHERAPY 

M h h i i i NSCLC• Many chemotherapeutic agents active in NSCLC 
possess radiosensitizing properties, thereby p g p p y
improving probability of local control

• Chemotherapy administered concurrent with• Chemotherapy administered concurrent with 
thoracic radiation may act systemically and 
potentially eradicate distant micrometastases

• Concurrent chemoradiotherapy leads to• Concurrent chemoradiotherapy leads to 
14%reduction in risk of death at two years 
compared to sequential chemoradiotherapy, and  
7% reduction compared to radiotherapy alone.p py

Cochrane Database of Systematic Reviews, Issue 3, 2009



SEQUENTIAL VS CONCURRENTSEQUENTIAL VS CONCURRENT 

Curr Opin Pulm Med :2007;13:297–304.



• HR : 0.89 : absolute benefit of
CRT VS RT of 4% at 2 years and
2 2% at 5 years increasing2.2% at 5 years, increasing
respectively 2‐ and 5‐year
survival rates from 21.4% to
25 4% d f 6 0% t 8 2%25.4%, and from 6.0% to 8.2%

• Effect of concomitant CRT
greater in stage IIIa than ingreater in stage IIIa than in
stage IIIb, both for survival
(HR = 0.81 versus 1.01, P =
0 053) and for event free Concomitant platin‐based CRT might moderately0.053), and for event‐free
survival (HR = 0.76 versus
1.02, P = 0.047) 

Concomitant platin based CRT might moderately
improve survival. However, available data insufficient
and treatment designs too heterogeneous to reliably
confirm this or to accurately define size of such• Benefit of concomitant CRT  

also seemed to be greater in  
older patients( > 70 YRS‐III B )

confirm this or to accurately define size of such
potential treatment benefit and optimum schedule of
chemotherapy



• Fourteen randomised studies (including 2393 patients) of 
concurrent CRT versus radiotherapy alone met  inclusion 
criteria

• Reduction in risk of death at two years (relative risk (RR) 
0 93 95% CI 0 88 t 0 98 P 0 01)0.93; 95% CI 0.88 to 0.98; P = 0.01).

• Improvements in two‐year locoregional progression‐free 
survival (RR 0 84; 95%CI 0 72 to 0 98; P = 0 03) andsurvival (RR 0.84; 95%CI 0.72 to 0.98; P = 0.03) and 
progression‐free survival at any site (RR 0.90; 95%CI 0.84 to 
0.97; P = 0.005) seen in those receiving concurrent CRT

• Subgroup analysis : possibility of  greater benefit from once 
daily fractionation regimen of radiotherapy or  higher total 
h th dchemotherapy dose

• Incidence of acute oesophagitis, neutropenia and anaemia 
significantly increased by concurrent chemoradiotherapysignificantly increased by concurrent  chemoradiotherapy

Cochrane Database of Systematic Reviews, Issue 3, 2009



Trimodality treatment, chemoradiationy ,
followed by surgery

Trimodality is not optimal when a pneumonectomy is needed, due to a high mortality rate 
(14/15) 

Surgery an experimental, but promising therapeutic option after chemoradiation in
patients with stage IIINSCLC without mediastinal lymph node metastases at restaging and who 
can be resected by a radical lobectomycan be resected by a radical lobectomy

GRADE 1 B : ACCP .CHEST 2007 



OS did not signifi cantly improved, even though PFS did, in patients who underwentOS did not signifi cantly improved, even though PFS did, in patients who underwent 
trimodality treatment
OS improved for patients who underwent lobectomy, but not pneumonectomy, versus 
chemotherapy plus radiotherapychemotherapy plus radiotherapy
Conclusion :Chemotherapy plus radiotherapy with or without resection (preferably 
lobectomy) are options for  patients with stage IIIA(N2) non‐small‐cell lung cancer



Advanced Stage Non–Small Cellg
Lung Cancer

• Diagnosis of advanced nonsmall cell lung cancer g g
greeted with considerable therapeutic nihilism 
despite significant advances in management of this p g g
disease over last decade

• Standard therapy for patients with advanced stage• Standard therapy for patients with advanced‐stage 
disease is platinum‐based double‐agent 
h thchemotherapy

• Recent trials have investigated the addition of g
‘‘targeted agent’’ in combination with platinum‐
based chemotherapybased chemotherapy



What benefits can patients expect from
chemotherapy ?chemotherapy  ? 

• Randomised trials have shown benefits in terms of Randomised trials have shown benefits in terms of
palliation, improvement of survival, symptom control, 
quality of life and cost Clinical Lung Cancer 2009quality of life and cost Clinical Lung Cancer, 2009



What are the active chemotherapeutic 
drugs for which efficacy has been shown?

• Inactive (also called first‐generation)

Old ( d ti )• Old (second‐generation)
– cisplatin, ifosfamide, mitomycin C, vindesine and p , , y ,
vinblastine

N ( d thi d ti ) d• New (or modern or third‐generation) drug
– gemcitabine,paclitaxel, docetaxel and vinorelbineg ,p ,

• Targeted drugs 

• ? Cancer vaccine 



FIRST LINE THERAPY : HOW MANY & WHICH ?  

• How many drugs ?

Eur Respir J 2009; 33: 915–930



CISPLATIN VS CARBOPLATINCISPLATIN VS CARBOPLATIN 

Cisplatin‐based chemotherapy slightly superior to carboplatin‐based chemotherapy in terms of 
response rate and in certain subgroups in prolonging survival without being associated withresponse rate and, in certain subgroups, in prolonging survival without being associated with 
an increase in severe toxic effects CISCA (CISplatin versus CArboplatin) 

Metaanalysis Group. J Natl Cancer Inst 2007



Non Platinum Vs Platinum o at u s at u

None of the clinical trials have been able to show statistically significant survival benefit when 
compared with platinum‐based regimens Clin Pulm Med 2009;16: 157–171



OPTIMAL DURATIONOPTIMAL DURATION

U f h 4 l f fi li h h i h hi d i i

J Thorac Oncol. 2009;4: 243–250

Use of more than 4 cycles of first‐line chemotherapy with third‐generation regimens 
significantly increases progression‐free survival but not overall survival and associated with 
higher incidence of adverse events. There is no evidence to support continuous chemotherapy 
until progression in patients with lung cancer EUROPEAN JOURNAL OF CANCER 4 5 ( 2 0 0 9 

) 6 0 1 –6 0 7



M i t Ch thMaintenance Chemotherapy

• Continuation of one of initial agents or 
i iti ti f t t d f iinitiation of new agent not approved for use in 
second‐line setting by FDA have not revealed g y
an improvement in OS J Thorac Oncol. 2009;4: 243–250

Clinical Lung Cancer 2008 



What is the definition of “targeted g
therapy’’

F f t t t d i d t ifi ll• Form of treatment designed to specifically 
inhibit molecules that provide advantageous 
growth signals to cancer cells

• EGFR Inhibitors• EGFR Inhibitors
– Gefitinib (Iressa)
– Erlotinib (Tarceva)

• EGFR Monoclonal antibodiesEGFR Monoclonal antibodies
– Cetuximab (Erbitux)

• VEGF Monoclonal antibodies
– Bevacizumab (Avastin)Bevacizumab (Avastin)



TARGETED THERAPY AS FIRST LINE G S S

Clin Pulm Med 2009;16: 157–171



VEGF & EGFR: LIGHT AT THE END OF 
TUNNELTUNNEL 

Clin Pulm Med 2009;16: 157–171



The importance of EGFR as a targetp g

EGFR over expressionEGFR over expression 
observed in 13% to 80%of 
NSCLC 
Associated with poorerAssociated with poorer 
outcome 

Clinical Lung Cancer(9) S109‐15, 2008



EGFR – TARGETED THERAPIES

Clin Pulm Med 2009;16: 157–71Clin Pulm Med 2009;16: 157 71



BEVACIZUMABBEVACIZUMAB 
• Bevacizumab: recombinant, humanized, 
monoclonal, anti‐VEGF antibody, blocks binding of 
human VEGF to its receptors

Critera for treatment 
• Non‐ squamous NSCLCNon squamous NSCLC 
• No untreated CNS mets
N hi t f h t i• No history of hemoptysis Oncologist 2007;12;713‐718



ONGOING TRIALS WITH BEVACIZUMAB 

Clinical Lung Cancer 2008



GEFITINIB MONOTHERAPYGEFITINIB MONOTHERAPY 

Lung Cancer. 2007



Clinical Lung Cancer 2008 



SECOND LINE TREATMENT OF 
METASTATIC NSCLC

/• Most stage IIIB/IV patients experience disease 
progression after 1 st line chemo and,50–60% of 
fit enough to receive second‐line treatment

• Patients with a good PS non‐squamous histologyPatients with a good PS, non squamous histology 
and female gender likely to receive second‐line 
therapytherapy

• Currently, only 3 drugs approved by  FDA for 
Proc Am Thorac Soc Vol 6.  2009

second line treatment of NSCLC: docetaxel, 
pemetrexed, and erlotinib

• Erlotinib, only third‐line option in recurrent 
NSCLCNSCLC

Eur Respir J 2009; 33: 915–930



RCT OF SECOND LINE CHEMORCT OF SECOND LINE CHEMO 

Clin Pulm Med 2009;16: 157–71



METAANALYSIS OF 2ND LINE CHEMO 
THERAPY  REGIMEN



Multitargeted
Antifolates in NSCLC : Pemetrexed

• Pemetrexed approved for treatment of second‐
line NSCLC based on results from a randomizedline NSCLC based on results from a randomized 
phase III study with a noninferiority statistical 

h d lwith docetaxel

J Clin Oncol 2004; 22:1589‐97.

in 2008 granted approval for histologicallyin 2008 granted approval for histologically
based first‐line treatment by both the EMEA 
and FDA

Clin Pulm Med 2009;16: 157–71



SPECIAL POPULATIONSSPECIAL POPULATIONS

• Generally found in females, of adenocarcinoma histology, of Asian ethnicity, and hasGenerally found in females, of adenocarcinoma histology, of Asian ethnicity, and has  
better survival outcome after curative surgery or chemotherapy for metastatic 
disease

• Neversmokers with NSCLC have a higher frequency of EGFR mutations and have• Neversmokers with NSCLC have a higher frequency of EGFR mutations and have 
higher responses to oral EGFR TKIs   IPASS  TRIAL  Clin Pulm Med 2009;16: 157–71



ELDERLY / PS 2 : TWO BETTER THAN 
ON !ONE !

Clin Pulm Med 2009;16: 157–71



Individualizingg
Chemotherapy for NSCLC



THE FUTURE 
P li d bi k b d d i iPersonalized treatments – biomarker based treatment decisions

Clinical Lung Cancer, Vol. 10, S35‐S40, 2009



IMMUNOTHERAPY 

Clinical Lung Cancer, 99‐105, 2009



CANCER VACCINES

Clinical Lung Cancer, 99‐105, 2009



TARGETING INSULIN LIKE GROWTH 
FACTORS 

Figitumumab (CP‐751,871) ,fully human immunoglobulin G2 monoclonal antibody highly 
potent and specific against insulin‐like growth factor‐1 receptorpotent and specific against insulin‐like growth factor‐1 receptor.

Recent data suggest that figitumumab might be active in combination with platinum doublets 
f th t t t f h th i NSCLCfor the treatment of chemotherapy‐naive NSCLC

Clinical Lung Cancer, Vol. 10, 273‐280, 2009



TARGETED THERAPY : FUTURETARGETED THERAPY : FUTURE 

Lung Cancer 63 (2009)



CONCLUSIONSCONCLUSIONS 
• Despite recent therapeutic improvements overall survival for• Despite  recent therapeutic improvements, overall survival for 

most patients with lung cancer remains modest

• The preferred and recommended therapeutic approach is surgery• The preferred and recommended therapeutic approach is surgery 
alone for stage IA while it is surgery with adjuvant chemotherapy 
for stages II IIIA and possibly IBfor stages II‐IIIA and possibly IB

• Neoadjuvant chemotherapy followed by surgery may be 
id d f l t b f ti t ith t IIIAconsidered for a select subgroup of patients with stage IIIA

• Advanced‐stage NSCLC and a preserved performance status, 
l i b d d bl d d fplatinum‐based doublets are standard of care

• Single‐agent therapy remains the standard for elderly patients 
and patients with a poor performance status

• Targeted therapy although impressive still has long way to go 
before it is accepted as routine


