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Introduction

First-line tyrosine-kinase inhibitor (TKI) treatment is 
the current standard for patients with metastasized non-
small cell lung cancer (NSCLC) and sensitizing epidermal 
growth factor receptor (EGFR) mutations being superior to 
first line chemotherapeutic treatment (1-3). Despite good 
initial responses, patients treated with TKIs relapse after 
an average of 12 months (4). About half of them develop 
known resistance mechanisms, e.g., T790M mutation, 
cMET-amplification or -skipping mutations or HER2-
amplifications and therefore are qualified for further 
targeted therapies (5). However, many patients still have 
to be treated with standard chemotherapeutic regimens as 
checkpoint inhibition revealed to be not effective in EGFR 
mutated patients.

In this case series we describe three patients with similar 

progression patterns under TKI treatment in the absence 
of treatable resistance mechanisms and excellent platinum 
dependent response to chemotherapy and review the 
current literature focusing on effectiveness of standard 
chemotherapy in this cohort.

Patients

Case 1

A 37-year-old male patient presented with an adenocarcinoma 
of the lung with extensive brain and bone metastases and an 
activating EGFR mutation (Exon 21, L858R). As the brain 
metastases were symptomatic with headache and dizziness 
a whole brain radiation therapy was performed. After that 
afatinib treatment was initiated with 40 mg daily. The 
first staging showed a good tumor response. Four months 
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later the patient developed dyspnea and pain due to a new 
hemorrhagic, malignant pleural effusion in combination with 
massive pulmonary embolism. Re-biopsy and next generation 
sequencing revealed the known L858R mutation, but no 
other resistance mutations. Subsequently, chemotherapy 
with cisplatin and pemetrexed was started. After the first 
cycle no further thoracentesis was needed, dyspnea and pain 
improved and the staging after the second cycle revealed a 
nearly complete remission (Figure 1A). Following six cycles 
of chemotherapy maintenance treatment with pemetrexed 
was subsequently continued. After a few weeks the patient 
showed a local tumor recurrence as well as neurological 
symptoms due to menigeosis neoplastica.

Case 2

A 38-year-old  female  pat ient  presented with  an 
adenocarcinoma of the lung with brain, bone and pleural 
metastases and an activating EGFR mutation (common 
Exon 19 deletion). Afatinib was started with 40 mg daily 
and had to be reduced to 30 mg daily due to grade 3 rush 
and diarrhea. Despite good initial treatment response the 
patient showed a clinically relevant tumor progression after 
8 months, with hemorrhagic and malignant pleural effusion. 
Therefore the patient received thoracentesis regularly. Re-
biopsy and next generation sequencing revealed the known 
Exon 19 deletion but no treatable resistance mutation. 
Accordingly, chemotherapy with cisplatin and pemetrexed 
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Figure 1 Excellent response to chemotherapy. All three patients showed good response to platinum containing chemotherapy with significant 
reduction of pleural effusions and pleural carcinosis. Patient 1 and 3 received PET-CT staging after 2 cycles of chemotherapy (A,C), whereas 
patient 2 was evaluated by conventional CT scan (B).
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was started. No further thoracentesis was needed and 
staging after the second cycle revealed partial remission 
(Figure 1B). After six cycles of chemotherapy maintenance 
treatment with pemetrexed was initiated but after a few 
weeks the patient’s performance status worsened and she 
developed progressive pleural carcinomatosis.

Case 3

A 64-year old-female patient was initially diagnosed with 
an adenocarcinoma of the lung with brain and pleural 
metastases and an activating EGFR mutation (common 
Exon 19 deletion). Treatment with afatinib was started 
(40 mg daily). Due to side effects the dosage had to be 
reduced to 30 mg daily. Following 15 months of afatinib 
treatment the patient developed peritoneal carcinomatosis 
and the rebiopsy revealed a T790M mutation. A third-
line treatment with osimertinib was initiated. Six months 
later the patient was admitted to the hospital with 
progressive dyspnea caused by a hemorrhagic, malignant 
pleural effusion in combination with a massive pulmonary 
embolism and new skin metastases. Malignant cells of the 
pleural effusion harbored the known Exon 19 deletion. The 
skin metastases revealed an adenocarcinoma of the lung 
without any EGFR mutation. No T790M mutation was 
detectable at this timepoint. Accordingly, chemotherapy 
with cisplatin and pemetrexed was started although the 
patient was in bad general condition (ECOG 3). Following 
chemotherapy no further thoracentesis was needed, 
performance status improved and staging after two cycles 
showed partial remission (Figure 1C). After six cycles of 
chemotherapy a maintenance treatment with pemetrexed 
was performed, but also this patient developed a recurrent 
malignant pleural effusion after few weeks.

Discussion and short review of the literature

In this case series we describe three NSCLC patients 
with activating EGFR mutations. All of them showed a 
similar pattern of progression under TKI treatment: (I) no 
detectable resistance mutation; (II) pleural carcinomatosis 
with extensive hemorrhagic and malignant pleural effusion; 
and (III) very good response to chemotherapy with cisplatin 
and pemetrexed. As all three patients progressed after 
removal platinum from treatment schedule, platinum was 
presumably the more important part in this setting.

Pemetrexed was shown to prolong duration of response 
and progression free survival when added to TKI treatment 

in first line (6-8). Furthermore, some second line studies 
revealed good activity of pemetrexed after disease 
progression under first line TKI treatment in EGFR 
mutated NSCLC (9,10). However, Lee and colleagues 
showed that platinum based chemotherapy in combination 
with pemetrexed is more effective regarding response rate 
and progression free survival than pemetrexed alone in 
second line following first-line TKI treatment (11). Not 
only platinum but also other agents were evaluated for their 
effectiveness after resistance to TKI treatment. Bevacizumab 
in combination with pemetrexed was superior to the 
pemetrexed monotherapy as third-line therapy in patients 
with advanced EGFR-positive lung adenocarcinoma (12).

This small case series is in line with these results, 
indicating that chemotherapy with cisplatin and pemetrexed 
is a good treatment option for EGFR mutated patients 
progressing under TKI therapy without targetable 
resistance mutations and platinum is presumably the 
more important part in this setting. All pivotal studies of 
checkpoint inhibitors for second or third line revealed that 
EGFR mutated patients were the only subgroup that did 
not benefit from immunotherapy. Therefore, patients with 
EGFR mutations should receive chemotherapy after failure 
of TKI treatment. Even considering the risks and benefits 
of standard chemotherapeutic regimens it should also be 
discussed as a treatment approach for elderly patients or 
patients with poor performance. In line with this, a recent 
study showed similar response rates and PFS to platinum 
based salvage chemotherapy in elderly EGFR mutated 
patients after resistance of TKI treatment compared to 
younger patients (13).

Never the less, nearly all studies which investigated the 
effectiveness of chemotherapy after TKI resistance were 
conducted in Asian populations. This case study confirmed 
their results in three Caucasian patients. Furthermore, 
our patients received afatinib as first-line TKI treatment. 
Nowadays most international guidelines recommend 
third generations EGFR TKIs as first line therapy. This 
might change the therapeutic approach in such patients 
progressing under TKI treatment. Because this a small 
case series study, larger studies are needed to evaluate the 
most effective treatment and especially the best sequence 
of therapies in NSCLC patients with acquired resistance to 
TKI therapy.
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