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Switch Maintenance tyrosine Kinase inhibitors in egfr 
Mutation Positive Metastatic non-squamous nSClC:  

experience from the real world
A. Pandey, V. Noronha, A. Joshi, K. Prabhash

Tata Memorial Hospital, Parel, Mumbai, India

abstract

Background: 

Induction pemetrexed platin doublet is the standard of 
care in locally advanced and metastatic non squamous 
NSCLC. Maintenance TKI has been successfully explored 
to sustain benefit achieved after induction therapy 
especially in EGFR mutation positive NSCLC.

The aim of this study is to evaluate outcomes with 
maintenance TKI in EGFR mutation positive metastatic 
non squamous NSCLC after induction pemetrexed-platin 
doublet. The objective is to calculate progression free 
survival rate, overall survival rate and factors affecting 
outcomes.

Material and Methods: 

Data of patients with locally advanced and metastatic non 
squamous NSCLC who received induction pemetrexed-
platin doublet and later went on to receive maintenance 
TKI in view of EGFR mutation positive (N=80) were 
retrieved from prospectively maintained lung cancer 
database registered between June 2011 till March 2014. 
Kaplan Meir survival analysis was used for progression 

free survival and overall survival. Log rank test was used 
to evaluate factors affecting outcome.

result: 

Median follow up is 19 months. Out of 80 EGFR 
mutation positive patients, 35 patients (44%) achieved 
partial response while 45 (56%) had stable disease 
after six cycles of induction pemetrexed platin doublet. 
Gefitinib was the most common TKI used in 54 patients 
(67%) compared to erlotinib in 26 patients (33%) as 
maintenance therapy. Median Progression free survival 
and overall survival are 11 months and 22 months 
respectively. Patients receiving maintenance TKI after 
partial response to induction chemotherapy have superior 
survival compared to patients who had stable disease 
after induction chemotherapy. (25 months Vs 20 months; 
p=0.01)

Conclusion: 

Use of maintenance TKI after induction chemotherapy 
delays disease progression and improves survival in 
EGFR mutation positive NSCLC. Patients achieving partial 
response compared to stable disease with induction 
chemotherapy have superior outcomes with maintenance 
TKI.

Corresponding author: Avinash Pandey, Department 
of Medical Oncology, Tata Memorial Hospital, Mumbai, 

Department of Medical Oncology, Tata Memorial 
Hospital, Parel, Mumbai, India. 

Phone number: 022-24177000  
Email:  dr.avinashp9@rediffmail.com

introduction
Lung cancer is the leading cause of cancer related 

death worldwide. In India, approximately 63,000 new 
cases are reported every year of which more than 85% 
are NSCLC and 50% present with locally advanced and 
metastatic disease. (1, 2) Despite of induction platin based 
doublet chemotherapy which is the accepted standard 
of care, majority of patients suffer due to disease 
progression and early death.(3, 4) Concept of delaying 
disease progression with maintenance therapy have been 
recently explored with modest success. We conducted 
clinical audit of prospectively maintained lung cancer 
database to evaluate maintenance TKI in EGFR mutation 
positive locally advanced and metastatic non squamous 

NSCLC who achieved favourable response to induction 
pemetrexed platin doublet.

Material and Methods
We retrieved data of patients with locally advanced 

and metastatic NSCLC from our prospectively maintained 
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database between June 2011 and March 2014. All 
patients having histological diagnosis of locally advanced 
and metastatic non squamous NSCLC (Stage IIIB and 
Stage IV) with no previous systemic therapy and adequate 
organ function were included. We selected patients with 
non-squamous NSCLC histology who received induction 
pemetrexed platin doublet chemotherapy and also 
subsequently had EGFR mutation positive. All patients 
who achieved favourable response to above induction 
chemotherapy and received maintenance TKI in view of 
EGFR mutation positive were chosen for final analysis. 
This study was approved by our institution’s Institutional 
Ethics Committee.

During induction phase, patients were treated with 
intravenous pemetrexed 500 mg /m2 and intravenous 
cisplatin 75mg/m2 or intravenous carboplatin AUC=5 on 
Day 1 of 21 day cycle for six cycles. All patients received 
folic acid, Vitamin B12 and prophylactic dexamethasone 
as per standard recommendation with pemetrexed based 
therapy. For EGFR mutation analysis, DNA was isolated 
from FFPE blocks of patients with non-squamous NSCLC 
and extracted DNA was amplified for exons 18, 19 and 21 
using rested PCR method. Mutation analysis was done by 
Taqman based real time PCR technique. All patients who 
achieved favourable response after induction therapy, 
had EGFR mutation positive and received maintenance 
TKI were analysed.

Information collected include demographics, baseline 
characteristics including smoking status, performance 
status, TKI drug, co-morbidities, baseline pleural effusion, 
type of EGFR mutation and response to induction therapy. 
Follow up was taken from case records, electronic medical 
records (EMR) and telephonic conversation with patient 
or their relatives. Response evaluation was done every 3 
monthly with contrast enhanced CT scan and measured as 
per RECIST criteria (version 1.1). Progression free survival 
was defined as time interval from date of first induction 
chemotherapy till date of progression or death from any 
cause. Overall survival was defined as time interval from 
date of first induction chemotherapy till death from any 
cause. Median follow up was calculated from date of 
diagnosis to date of last follow up.

All statistical analysis were carried out using SPSS 
software version 16. Kaplan Meir curve was plotted for 
progression free survival and overall survival in months. 
Log rank test was used to compare the PFS and OS in 
different groups.

results
Between June 2011 and March 2014, 464 patients 

were registered as locally advanced and metastatic non 

squamous NSCLC and received induction pemetrexed 
platin doublet. After careful scrutiny of data, 52 patients 
were excluded from database due to erroneous entry, like 
wrong histology, received previous chemotherapy, received 
TKI upfront, no maintenance, wrong case file number etc. 
(Figure 1). Out of remaining 412 patients, 66 patients had 
disease progression after three cycles of induction therapy 
while 78 patients had progressive disease after six cycles 
and hence excluded for analysis. Out of remaining 268 
patients, 188 patients received maintenance pemetrexed 
and 80 patients received maintenance TKI. Hence, final 
analysis was restricted to this select group of patients 

 Total number of patients retrieved from 
database, N = 464 

Mesothelioma/carcinoid =2 

PD after 3 #-wrong response=5 

PD after 6 #-wrong 
response=10 

Defaulted mid treatment=2 

Gefitinib upfront=2 

Wrong case number =3 

 

Neoadjuvant Chemotherapy=4  

Gefitinib maintenance after 
CTRT =6 

No maintenance=10 

Dropout =2 

No follow up after 6 cycle =6  

 

Progressed after 3 cycles =66 
(20%)   

 

Progressed after 6 cycles = 78 
(23%) 

 
 Patients received maintenance 
pemetrexed, N = 188 (22/158, 14%, 
EGFR mutation positive)  

N=412 

Patients received maintenance 
TKI, N=80 (All EGFR mutation 
positive) 

figure 1: ConSort diagram representing the schema for 
patients selected for final analysis.

table 1: demographic profile of patients receiving  
             maintenance tKi
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factors 
variables 

PfS months P value oS months P value

age (<65 vS >65) 11 Vs 15 0.49 24 Vs 18 0.64

Smoking
(yes vs no)

11 Vs 15 0.95 19 Vs 22 0.18

effusion 
(yes vs no) 

11 Vs 11 0.65 19 Vs 25 0.90

Co-morbidities
(yes vs no)

8 Vs 11 0.31 18 Vs 24 0.24

response to
induction, Pr
vs Sd

15 vs 11 0.74 25 vs 20 0.01

Performance
scale(0-1 vs 2-3)

11 vs 11 0.89 16 vs 22 0.67

Sex (Male vs
female)

11 vs 11 0.77 19 vs 25 0.35

gefitinib  vs   
erlotinib

11 vs 15 0.14 22 vs 25 0.64

exon 19 vs
exon 21

11 vs 11 0.67 20 vs 25 0.09

(N=80) who achieved response to induction pemetrexed 
platin, had EGFR mutation positive and went on to receive 
TKI maintenance. Demographic profile of selected 
population is shown in Table 1 

Among patients who received maintenance TKI, 35 
patients (43%) have partial response while 45 (57%) 
patients have stable disease after six cycles of induction 
chemotherapy. Most common EGFR mutation was exon 
19 in 46 patients (58%), followed by exon 21 in 26 
patients (32%) and least common was exon 8 mutation 
in 8 patients (10%). Gefitinib was the most common TKI 
used as maintenance in 54 patients (67%) followed by 
erlotinib in 26 patients (33%).

Median follow up is 19 months. Median progression 
free survival and overall survival are 11 months and 22 

months respectively. Benefit of maintenance TKI was 
seen irrespective of age, baseline performance status, 
smoking status, co-morbidities and baseline pleural 
effusion (Table 2). Patients having partial response to 
induction chemotherapy and received maintenance TKI 
had better overall survival compared to patients who 
achieved stable disease after induction chemotherapy, 
median survival 25 months versus 20 months (p=0.01). 
Eleven out of nineteen patients (58%) with documented 
progression after maintenance TKI received second line 
chemotherapy, while remaining patients soon succumbed 
to disease within 8 weeks of progression.

discussion
Four to six cycles of platin-based induction 

chemotherapy is the accepted standard of care in locally 
advanced and metastatic NSCLC. (5, 6)  Pemetrexed based 
chemotherapy have shown modest improvement over 
non pemetrexed based therapy in non-squamous NSCLC.
(7) Despite of these achievements, prognosis of patients 
with metastatic NSCLC remain dismal with overall 
survival approximately 8-11 months.(7) About one-third 
to half patients develop rapid disease progression with 
worsening of performance status within 6-12 weeks 
of stopping induction therapy and succumb to disease 
without receiving any effective second line therapy. (8, 9) 
Initial studies with continued induction platin doublet did 
not improve outcome as increased toxicity primarily due 
to platin compound offset any potential benefit.(10)

Since 2006, several agents with minimal toxicity 
profile such as bevacizumab and cetuximab have shown 
to improve PFS and OS when used as maintenance 
after favourable response to induction chemotherapy.
(11, 12) Researches advocated two types of maintenance 
strategy, either continuation of non-platinum agent used 
in induction called continuation maintenance or initiating 

table 2. factors affecting progression free and overall 
survival.

figure 2: Progression free survival for patients receiving 
maintenance tKi

figure 3: overall survival of patients on maintenance tKi 
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new agent as ‘early second line’ after induction therapy 
as switch maintenance. Example of continuation therapy 
are bevacizumab, cetuximab, gemcitabine, pemetrexed 
while that for switch maintenance include docetaxel, 
pemetrexed, gefitinib and erlotinib. (8-16) Proponent of 
continuation therapy believed that the use of non-
platinum compound already well tolerated by patient and 
having response is associated with better compliance and 
lesser toxicities. Though use of novel agents in switch 
maintenance have been associated with new spectrum 
of toxicities, using effective drug earlier in therapy helps 
in delaying symptomatic progression, delay pain and 
analgesic use, hence improving quality of life.

We report clinical audit of our prospectively maintained 
lung cancer database of patients with locally advanced and 
metastatic non squamous NSCLC who received induction 
pemetrexed platin doublet followed by maintenance TKI 
after achieving favourable response to induction therapy 
and having EGFR mutation positive disease; the first 
among Indian population. With median follow up of 19 
months, median progression free survival and overall 
survival are 11 and 22 months respectively. Unlike results 
of SATURN trial where patients with stable disease had 
better outcome with TKI maintenance, our data showed 
patients receiving maintenance TKI after achieving partial 
response with induction therapy have superior survival 
compared to patients with stable disease i.e 25 months 
versus 20 months (p=0.01). (15) Similar to SATURN study, 
benefit of maintenance TKI was present irrespective of 
stage, performance status, co-morbidities, baseline 
pleural effusion, type of mutation. Exon 19 was the most 
common mutation followed by exon 21 and exon 18, 
similar to that reported among Indian population. (17) 

Among patients who progressed on maintenance TKI, 
57% went on to receive second line chemotherapy while 
the remaining 43% patients had rapid disease progression 
with decline in performance status and succumbed to 
disease within 8 weeks of stopping induction therapy. 
Compared with data from early versus late docetaxel trial 
(Fidias et al.) (9) and JMEN trial (8)  of switch maintenance 
where 30-40% patients didn’t receive second line due 
to worsening of performance status and rapid disease 
progression, our results suggest that by maintaining 
response achieved after induction with maintenance TKI 
significantly helped in delaying symptomatic disease 
progression and worsening of performance status.

Being retrospective, we do not rule out any selection 
bias and inadvertent omission of patients which might 
have inflated the overall outcome as only patients entered 
in our database were analysed which might not have 
included all patients with locally advanced and metastatic 
NSCLC treated or referred in our institute. Due to lack of 

meticulous recording of toxicities of TKI, we could not 
report detailed toxicity profile of maintenance therapy. 
However, none of the patient had discontinued TKI due 
to severe toxicity, small treatment interruption and dose 
reduction was done as per standard recommendation. Our 
overall survival data for EGFR mutation is highly censored 
as most patient have not yet experienced an event.

Maintenance TKI is a feasible approach to delay 
progression after achieving favourable response to 
induction therapy. Data from clinical practice suggest that 
more than one-third of patients die due to rapid disease 
progression before receiving any effective second line 
therapy. Drugs used as maintenance therapy have similar 
magnitude of clinical benefit whether they are used as 
second line at time of progression or as maintenance. 
Maintenance therapy thus helps to give effective therapy 
early in disease course in order to delay symptomatic 
progression, such that patient enjoy better and longer 
symptom free interval with minimal manageable toxicity. 
However, this needs to be balanced with patient choices, 
cost, toxicity and desire for drug free interval.
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