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Maintenance therapy 

1st line Platinum doublet 2nd line  

? 

Drug 
holiday 



Goal of maintenance therapy 

• To sustain maximal tumor shrinkage 

 

• To reduce cancer-related symptoms 

 

• To prolong the time to progression and onset of 

related symptoms 

Wishful-Purpose 



Concept of maintenance Tx 
CR, PR, SD 

PD 

PD 

Advanced 
NSCLC 

Continuation maintenance therapy 

Switch maintenance therapy 

Continuation therapy 

Maintenance therapy 



Maintenance therapy  
in solid tumors 

• NSCLC 
• SCLC 

• Malignant pleural mesothelioma 

• Colorectal cancer 

• Ovarian cancer 

• Breast cancer 
• Head and neck cancer 

• Melanoma 

• Brain tumor 

• Renal cell cancer 

• Urothelial tumor 

• Prostate cancer 

 

Maintenance therapy in solid tumor 



NCCN Guideline 



 

NCCN v2, 2010 



 

NCCN v2, 2010 

Category 1 : Bevacizumab, Cetuximab 

Category 2B : Pemetrexed, Erlotinib 

Category 3 : Docetaxel  



Updated Guideline 



 

NCCN v2, 2013 



NCCN v2, 2013 

 

NCCN v2, 2013 



 

NCCN v2, 2013 



NCCN v2, 2013 

 

NCCN v2, 2013 



Continuation therapy 



Trial 
Year 
(regimen) 

cycles 
No. 
Pt. 

2nd line Tx 
(%) 

PFS  OS 

Socinski 
 et al 

2002 
(Cisplatin-
paclitaxel) 

4 114 42 (w-paclitaxel) 5 months 6 months 

Until PD 116 47 (w-paclitaxel) 5 months  7 months 

Von Plessen 
et al 

2006 
(Carboplatin-
vinorelbin) 

3 150 12 16 weeks 28 weeks 

6 147 10 21 weeks 32 weeks 

Park et al 

2007 
(3rd platinum 
doublet 
 

4 156 74 4.6 months 15.9 months 

6 158 63 6.2 months 14.9 months 

Barata et al 
2007 
(carboplatin-
gemcitabine) 

4 110 14 (docetaxel) 4 months 7 months 

6 110 15 (docetaxel) 5  months 12 months 

Phase III trials of platinum combination 

chemotherapy duration 
2nd line Tx : 62.7% (6-cycle group) 

                 74.4% (4-cycle group) 

     why? Toxicity, PS  



ASCO guidelines 2009 

In patients with stage IV NSCLC, first-line cytotoxic chemotherapy should be 

stopped at disease progression or after four cycles in patients whose disease is 

not responding to treatment.  

 

Two-drug cytotoxic combinations should be administered for no more than six 

cycles. For patients who have stable disease or who respond to first-line therapy, 

evidence does not support the continuation of cytotoxic chemotherapy until 

disease progression or the initiation of a different chemotherapy 

prior to disease progression. 



• Target agent 

– Bevacizumab 

– cetuximab 

• Cytotoxic agent 

– Paclitaxel 

– Gemcitabine 

– Pemetrexed 

 

Continuation maintenance 



Bevacizumab with standard CTx 

Previously  
untreated  

stage IIIB/IV  
non-squamous 

NSCLC 

CP  

Bev (15mg/k
g) every 3 w
eeks + CP  

PD 

PD 
Bev every  
3 weeks  
until PD 

ECOG 4599: Carbo/Taxol 

Bevacizumab 
PD 

PD 

PD 

Bev 
15mg/kg + CG 

Bev 
7.5mg/kg + CG 

Placebo + CG 

Previously  
untreated,  

stage IIIB/IV  
non-squamous  

NSCLC 

Placebo + CG 

Bevacizumab 
AVAiL: Cis/Gem 

12.3 m 

10.3 m 

6.7 m 

6.1 m 



Cetuximab with standard CTx 

Previously  
untreated  

stage IIIB/IV  
EGFR expressing 

NSCLC 

Chemotherapy  

Chemotherapy 
+ 

Cetuximab 

PD 

PD Cetuximab 

FLEX: Cisplatin/vinorelbine 

10.1 m 

11.3 m 



Continuation maintenance 

Trial 
(Year) 

Induction CTx Maintenance Tx. Therapy 
at PD (%) 

PFS 
(months) 
 

OS 
(months) 

Regimen No.  Regimen No. 

IFCT-GFPC 
0502 (2010) 
 

Cis+gem 834 Gemcitabine 154 119(74.0% 
pemetrexed) 

3.8 12.1 

observation 155 141 (83.8% 
pemetrexed) 

1.9 (HR 0.56) 10.8 

Belani et al 
(2010) 

Carbo+Gem. 519 gemcitabine 128 16 *3.9 (7.4) 8.0 

BSC 127 17 *3.8 (7.7) 9.3 (HR 1.97) 

PARAMOUNT 

(2012) 
Cis+Pem 939 Pem.+ BSC 359 64 4.1 16.9 

Placebo 
+BSC 

180 72 2.8 (HR 0.62) 14.0 (HR 0.78) 

AVAPERL Cis+Pem + 
bevacizumb 
 

376 Pem.+ 
Bevacizumab 

125 Not 
reported 

10.2 Not 
reported 

Bevacizumab 120 Not 
reported 

6.6 (HR 0.5) 15.7(HR 0.75) 



IFCT-GFPC 0502 

 Primary endpoint :PFS 

 Secondary  endpoints: OS, safety, symptom control, 

prognostic and predictive effect of tumor EGFR status 

(IHC, EGFR mut)  Perol et al J Clin Oncol. 2012 



 

Continuation maintenance with gemcitabine 

 Perol et al J Clin Oncol. 2012 



 

Continuation maintenance with gemcitabine 

 Perol et al J Clin Oncol. 2012 

The exploratory subgroup analysis suggested that patients with a PS of 0 

after induction chemotherapy and patients with an objective response to 

cisplatin gemcitabine chemotherapy might achieve OS benefit from 

continuation maintenance with gemcitabine. Conversely, patients with 

stable disease did not seem to benefit from continuation maintenance. 



PARAMOUNT(2012)  

CR, PR, 
SD 

PD 

2:1 Randomization 

Patients enrolled if: 

Nonsquamous NSCLC 

No prior systemic treatment  

for  lung cancer 

ECOG PS 0/1 

Stratified for:  

PS (0 vs 1)  

Disease stage (IIIB vs IV) prior to induction 

Response to induction (CR/PR vs SD) 

Pemetrexed 

 + Cisplatin, d1, q21d 

 Placebo + BSC 

Pemetrexed + BSC 

Induction therapy 4 cycles,      
            q 21days 

Maintenance therapy until PD  

Primary endpoint : PFS 
Secondary endpoint : tumor response  

rate, patient-reported outcomes, 
resource use, adverse events, OS 

ASCO meeting abstracts 2012:LBA7507  



 

PARAMOUNT:  Induction response subgroups  

OS Hazard ratios 

ASCO meeting abstracts 2012:LBA7507  



• Cytotoxic agent 

– Vinorelbine 

– Paclitaxel 

– Docetaxel 

– Pemetrexed 

• Target agent 

– Erlotinib 

– gefitinib 

Switch maintenance 



Switch maintenance  

Trial 
(Year) 

Induction CTx Maintenance Tx. Therapy at 
PD (%) 

PFS OS 
(months) 

Regimen No. Pt. Regimen No. Pt 

JMEN, 
Ciuelanu 
et al (2009) 
 

Platinum 
doublet 
(4 cycles) 

745 Pemetrexed 441 51 4.0 m. 13.4 m. 

BSC 222 67 (19% 
pemetrexed) 

2.0 m. 
(HR 0.6) 

10.6 m. 
(HR 0.79) 

Fidias et al 
(2009) 

Carbo-
gemcitab 
(4 cycles) 

566 Docetaxel  
q 3 weeks 
(to 6 cycles) 

153 Not 
reported 

5.7 m. 12.3 m. 

Observation 156 63(Docetaxel  
q 3 weeks 
(to 6 cycles) 

2.7 m. 9.7 m. 

SATURN 
(2010) 

Platinum 
doublet 
(4 cycles) 

1949 Erlotinib 438 55 12.3 w. 12.0 m 

Placebo 451 64 11.1 w 
(HR 0.71) 

11.0 m 



JMEN (2009) 

Stage IIIB/IV 
NSCLC 

PS 0-1 

Platinum doublet 

(except pem.) 

 Placebo (d1, q21d) 

+ BSC (n = 222)  

Pemetrexed 500 
mg/m2 (d1,q21d) + 

BSC (n = 441) 

PD 

PD 

Primary endpoint : PFS 

Ciuleanu…Belani, Lancet 2009 

Randomization factors:  

gender 

PS 

stage 

best tumor response to induction 

non-platinum induction drug 

brain mets 

Pemetrexed treatment resulted in a 50% reduction in the risk of disease 

progression or death. Moreover, we noted a 21% reduction in the risk of 

death, and long-term exposures were well tolerated. 



Switch maintenance with pemetrexed 
OS : squamous /non-squamous 

OS  Pemetrexed   Placebo   HR (95% CI)  p-value 

non-squamous 
(n = 481)  

15.5 mo 10.3 mo   0.70 (0.56-0.88) 0.002 

squamous 
(n = 182)  

9.9 mo 10.8 mo 1.07 (0.49-1.73)  0.678 

Ciuleanu et al, Lancet 2009 



Switch maintenance with pemetrexed 
Response after induction CTx /  non-squamous 

OS Pemetrexed  Placebo  HR (95% CI)  p-value 

 Non-squamous 
pts with CR/PR  

14.4 mo 11.7 mo  0.81 (0.58, 1.12)  0.19854 

Non-squamous 
pts with SD  

16.6 mo 8.6 mo 0.61 (0.45, 0.83)  0.00171 

Ciuleanu et al, Lancet 2009 

Belani et al, J Clin Oncol 2010 (suppl; abstr 7506) 



Switch maintenance with docetaxel 

 Primary endpoint: OS  

 Other endpoints: PFS, ORR, safety, QOL 

Patients without disease 
progression randomized 

1:1 

Chemo-naïve  
advanced 
NSCLC 

(N = 566) 

Immediate Docetaxel 
(n = 153) 

Delayed Docetaxel* 
(n = 156) 

Gemcitabine 

/Carboplatin 

for 4 cycles 

Fidias PM, et al. J Clin Oncol. 2009 



Switch maintenance with docetaxel 

For patients without progression, timing of second-line chemotherapy for 

optimum clinical benefit remains uncertain.  

Fidias PM, et al. J Clin Oncol. 2009 



Switch maintenance with docetaxel 
PFS 

Delayed 

Immediate 

P
ro

b
a
b
ili

ty
 o

f 
P

F
S

 
1.0 

0.8 

0.6 

0.4 

0.2 

0 
48 0 12 24 27 30 33 36 39 42 45 

Mos 
Patients at Risk, n 

Delayed        156  59   28  18   13                        6                        1 

Immediate     153 109  72  42   26                       5                        2 

3 6 9 15 18 21 

5.7 vs 2.7 mos (P = .0001) 

Fidias PM, et al. J Clin Oncol. 2009 



Switch maintenance with docetaxel 
OS 

Delayed 

Immediate 

P
ro

b
a

b
ili

ty
 o

f 
O

S
 

1.0 

0.8 

0.6 

0.4 

0.2 

0 
60 0 6 12 18 24 30 36 42 48 54 

Mos 
Patients at Risk, n 

Delayed        156  109 65   42  21                        6                        2 

Immediate     153  119 73   49   28                     13                        2 

Fidias PM, et al. J Clin Oncol. 2009 

12.3 vs 9.7 mos (P = .0853) 

1 year survival rate 51.1% vs 43.5% 



Switch maintenance with docetaxel 

Chemo-naïve  
advanced 
NSCLC 

(N = 566) 

Immediate Docetaxel 
(n = 153) 

Delayed Docetaxel* 
(n = 156) 

Gemcitabine 

/Carboplatin 

for 4 cycles 

94.8% (145/153) 

62.8% (98/156) 

37.2% ; PD (Sx. Deterioration) 
           patient decision 

These results suggest that NSCLC patients may be healthier and more likely 

to proceed to additional therapy if it is offered immediately after front-line 

treatment. 

Fidias PM, et al. J Clin Oncol. 2009 



SATURN(2010) 

1:1 
Non-PD 
n=889 

Advanced NSCLC 
n=1,949 

1st-line platinum 

 doublet (4 cycles) 

Placebo PD 

Erlotinib 
150mg/day PD 

Co-primary endpoints: 
• PFS in all patients 

• PFS in patients with EGFR IHC+ tumours 

Secondary endpoints: 
• OS in all patients and those with EGFR IHC+ 

tumours,  

• safety; 

• time to symptom progression 

• QoL 

PFS OS 

Erlotinib 12.3 w. 12.0 m 

placebo 11.1 w 
(HR 0.71) 

11.0 m 
(HR 0.81) 



Switch maintenance with erlotinib 
in adenocarcinoma and squamous cell carcinoma 

Log-rank p<0.0001 

HR=0.60 (0.48–0.75) 

P
F
S
 p

ro
b
a
b
il
it
y
 

1.0 

0.8 

0.6 

0.4 

0.2 

0 

Time (weeks) 

 0 8 16 24 32 40 48 56 64 72 80 88 

Tarceva (n=204) 

Placebo (n=197) 

Adenocarcinoma 

Log-rank p=0.0148 

HR=0.76 (0.60–0.95) 

Squamous-cell carcinoma 

1.0 

0.8 

0.6 

0.4 

0.2 

0 

Time (weeks) 

 0 8 16 24 32 40 48 56 64 72 80 88 

Tarceva (n=166) 

Placebo (n=193) 

Cappuzzo, et al, Lancet 2010 



Switch maintenance with erlotinib 
in EGFR mutation + and EGFR mutation wild 

1.0 

0.8 

0.6 

0.4 

0.2 

0 

Time (weeks) 

1.0 

0.8 

0.6 

0.4 

0.2 

0 

Time (weeks) 

 0 8 16 24 32 40 48 56 64 72 80  88  96  0 8 16 24 32 40 48 56 64 72 80  88  96 

P
F
S
 p

ro
b
a
b
il
it
y
 

Log-rank p<0.0001  
HR=0.10 (0.04–0.25) 

Tarceva (n=199) 

Placebo (n=189) 

Tarceva (n=22) 

Placebo (n=27) 

Log-rank p=0.0185 
HR=0.78 (0.63–0.96) 

EGFR mutation+ EGFR wild-type 

Cappuzzo, et al, Lancet 2010 



Switch maintenance with Erlotinib 
Overall survival by response 

 O
ve

ra
ll 

Su
rv

iv
al

 

1.0 

0.8 

0.6 

0.4 

0.2 

0 
 0 3 6 9 12 15 18 21 24 27 30 33 36 

Time (months) 

9.6 11.9 

1.0 

0.8 

0.6 

0.4 

0.2 

0 
 0 3 6 9 12 15 18 21 24 27 30 33 36 

Time (months) 

12.0 12.5 

Log-rank p=0.0019 

HR=0.72 (0.59–0.89) 

Erlotinib (n=252) 

Placebo (n=235) 

Log-rank p=0.6181 

HR=0.94 (0.74–1.20) 

Erlotinib (n=184) 

Placebo (n=210) 

SD CR/PR 

Measured from time of randomisation into the maintenance phase 

Coudert et al. Ann Oncol 2012 



SATURN(2010) 

1:1 
Non-PD 
n=889 

Advanced NSCLC 
n=1,949 

1st-line platinum 

 doublet (4 cycles) 

Placebo PD 

Erlotinib 
150mg/day PD 

Co-primary endpoints: 
• PFS in all patients 

• PFS in patients with EGFR IHC+ tumours 

Secondary endpoints: 
• OS in all patients and those with EGFR IHC+ 

tumours,  

• safety; 

• time to symptom progression 

• QoL 

PFS OS 

Erlotinib 12.3 w. 12.0 m 

placebo 11.1 w 
(HR 0.71) 

11.0 m 
(HR 0.81) 

Experience from clinical practice suggests that less than half of 

patients with advanced NSCLC receive a second-line therapy. 

Theoretically, maintenance therapy should improve survival not 

because these agents are more effective when given earlier, but 

simply because this approach enables us to give patients access to 

more lines of effective treatment and treat a greater number of 

patients, including those who might otherwise be unsuitable for 

additional lines of therapy. 



Switch maintenance with EGFR-TKI 

Trial 
(Year) 

Induction CTx Maintenance Tx. Therapy at 
PD (%) 

PFS 
(months) 
 

OS 
(months) 

Regimen No.  Regimen No. 

IFCT-GFPC 
0502 (2010) 
 

Cis+gem 834 erlotinib 155 63 2.9 11.8 

observation 155 82 (64% 
EGFR-TKI) 

1.9 (HR 0.82) 10.7(HR 0.91) 

 

WJTOG 
0203 (2010) 

Platinum 
doublet 3 vs 
6cycles 

302/
301 

gefitinib (172) 65%  4.6 13.7 

observation 297 73.0(54% 
EGFR-TKI) 

4.3 (HR 0.68) 12.9 (HR 0.86) 

INFORM 
(C-TONG 
0804) 

Platinum 
doublet  
4 cycles 

298 gefitinib 148 43 4.8 18.7 

Placebo 148 62(EGFR-TKI) 2.6 (HR 0.42) 16.9 (HR 0.84) 

ATLAS(200
9)* 

Platinum 
doublet+bev
acizumab(15) 
4 cycles 

1160 Bevacizumab
+erlotinib 

743 NR 4.8 15.9 

Bevacizumab 
+placebo 

56  (40% 
EGFR-TKI) 

3.7 (HR 0.72) 13.9 (HR 0.9) 



IFCT-GFPC 0502 

 Primary endpoint :PFS 

 Secondary  endpoints: OS, safety, symptom control, 

prognostic and predictive effect of tumor EGFR status 

(IHC, EGFR mut)  Perol et al J Clin Oncol. 2012 



IFCT-GFPC 0502  SATURN 

PFS 2.9 months ≒3.0 months 

OS 11.8 months  
(without significance) 

12.0 months 

2nd line Tx pemetrexed Not controlled(pem. : 24% in 
erlotinib, 23% in placebo) 

Therapy at 
progression 

90% of control group 
(45% EGFR-TKI) 

64% of control group 
(21% EGFR-TKI) 

ORR after 
Induction CTx 

 
non-specific  

 
Benefit in SD 

IFCT-GFPC 0502 versus SATURN 



WJTOG 0203(2010) 

Non-squamous 
NSCLC 

Randomization 

N=604 

 Takeda et al J Clin Oncol. 2010 

Arm A : Platinum doublet up 

to 6 cycles 

Arm B : Platinum doublet 3 

 cycles followed by gefitinib 

Primary endpoint : OS 



 

WJTOG 0203 

adenocarcinoma 

Non-adenocarcinoma 

 Takeda et al J Clin Oncol. 2010 



INFORM (C-TONG 0804) 

Platinum doublet 

 4 cycles n=298 

Placebo n=148 

Gefitinib n=148 

Non-PD 

 Primary endpoint = PFS 

 2ndary endpoints : OS 

    time to worsening symptom(QOL) 

    disease control rate,  

Zhang et al, Lancet 2012 



Switch maintenance with gefitinib 

PFS, OS 

Zhang et al, Lancet 2012 



 

Switch maintenance with gefitinib 

Symptom improvement 

Zhang et al, Lancet 2012 



Maintenance treatment with gefitinib can significantly prolong the 

progression-free survival of patients from east Asia with advanced NSCLC 

who have achieved disease control after first-line chemotherapy 

Switch maintenance with gefitinib 

EGFR mutation 

Zhang et al, Lancet 2012 



Who will benefit from maintenance 

therapy? 

 



• Response to 1st line therapy 

– Switch vs Continuation 

   (JMEN, SATURN vs PARAMOUNT) 

 

Who will benefit from maintenance therapy? 



• Performance status 

– CECOG (2006) ; Cisplatin and gemcitabine first-line chemotherapy 

followed by maintenance gemcitabine or best supportive care in 

advanced non-small cell lung cancer: a phase III trial  

 

Brodowicz, et al, Lung Cancer 2006 

KPS>80 

Who will benefit from maintenance therapy? 



• Likelihood of therapy at progression 

 

US 

Korea 

Markers of socioeconomic status, symptom burden,  

and response to and tolerance of 1st line chemotherapy 

were associated with receipt of 2nd line chemotherapy. 

Maintenance therapy may be of greater benefit to 

patients with NSCLC who have clinical characteristics 

including poor performance status after 1st line therapy, 

large initial target lesions, or smaller decrease in target 

lesions after first-line therapy. David et al. JTO. 2011 

Sun et al. JTO. 2010 

Who will benefit from maintenance therapy? 



• Histology (adenocarcinoma, non-squamous histology 

– Erlotinib 

– Pemetrexed 

– Cytotoxic agent 

– Cetuximab 

– Bevacizumab 

 

 

Who will benefit from maintenance therapy? 



• Molecular characteristics : EGFR mutation positive 

PFS  

SATURN (erlotinib) 

 IFCT-GFPC 0502 (gefitinib) 

WJTOG0203 

 INFORM 

      

 

 

 

Who will benefit from maintenance therapy? 



• Molecular characteristics 

– EGFR TKI 

Who will benefit from maintenance therapy? 



Clinical trials lacks… 

Clinical trials 



 

• Primary endpoint : PFS 

– Subjective criteria 

– OS? 

 

 

 

Raised Concerns 



 

• Quality of life 

– No clinical trial showing significant improvement in QOL 

with maintenance therapy 

 

• SATURN 

– Time to pain 

– Time to analgesic use 

 

 

Raised Concerns 



• JMEN 

Raised Concerns 

Hemoptysis, Pain 



Patient’s perspective 



• Watchful waiting = doing nothing 

• Maintenance chemotherapy = doing something 

But, Patient attitudes 

☞ Important consideration of maintenance therapy 

quality of life 

meaningful activities (e.g., socializing, cooking, cleaning) 

David et al, Patient Education and Counseling 2012 



Awaiting results of ongoing trials 



 

• AVAPERL 

 

• Point Break 

– Carboplatin+paclitaxel+bevacizumab bevacizumab 

– Carboplatin+pemetrexed+bevacizumab 

pemetrexed+bevacizumab 

 

Ongoing trials 



 

Ongoing trials 



Conclusions 

Conclusions 



NCCN v2, 2013 

 

 EGFR mutation +   EGFR-TKI 

 EGFR mutation + 
but, unknown   

Platinum doublet  followed by 
maintenance with erlotinib 

In Non-squamous NSCLC 



 

In Non-squamous NSCLC 

1st line CTx 

Platinum doublet * 

Cisplatin/pemetrexed* 

Bevacizumab/platinum doublet 

Cetuximab/vinorelbine/cisplatin 

Non-PD 

 Continuation maintenance 

bevacizumab*, cetuximab*, pemetrexed, 

gemcitabine 

 Switch maintenance 

Pemetrexed, erlotinib 

 Close observation 



NCCN v2, 2013 

 

1st line CTx 

Platinum doublet * 

Cetuximab/vinorelbine/cisplatin 

Non-PD 

 Continuation maintenance 

cetuximab*, gemcitabine 

 Switch maintenance 

Erlotinib, docetaxel 

 Close observation 

In squamous NSCLC 



Thank you  

Thank you 


