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Abstract
Introduction: Tyrosine kinase inhibitors (TKI) are the standard of treatment in patients with advanced 

non-small cell lung cancer (NSCLC) with EGFR (endothelial growth factor receptor) gene activating 

mutation. 

Objective: The evaluation of the efficacy and toxicity of TKI drugs in NSCLC patients treated in single 

centre. 

Material and methods: NSCLC patients treated with TKI (gefitinib, erlotynib, afatinib) between 2012–

2016 were retrospectively analysed. We evaluated: overall response rate (ORR) which is the sum of 

complete responses (CR) and partial remissions (PR), progression free survival (PFS), overall survival 

(OS) and adverse events (AE) according to CTCAE (Common Terminology Criteria for Adverse Events) 

scale. 

Results: The study group were 16 patients ORR was 50% (CR: 1, PR: 7). Median PFS and OS was 8,7 

and 22,9 months respectively. Adverse events observed mainly in stage 1 and 2 were related to hy-

ponatraemia, hyperbilirubinemia, skin toxicity and mucositis. There was one death reported due to 

infectious complications. 

Conclusion: The efficacy and toxicity of TKI in study group were found to be similar to those described 

in the literature.
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Introduction
Lung cancer is the malignant neoplasm with a very poor prog-

nosis. Among malignant tumors is the most common cause 

of death [1]. Histologically, we distinguish two subgroups of 

lung cancer: small cell lung cancer (SCLC) and non-small cell 

lung cancer (NSCLC) – here predominate adenocarcinoma and 

squamous cell carcinoma. The primary treatment for NSCLC is 

surgery and later radiotherapy and radiochemotherapy. Unfor-

tunately these methods can be applied only in 30% of patients 

with NSCLC in lower stages. In most cases the disease is more 

advanced: locally advanced (30%) or metastatic (40%) [2]. Then 

only palliative systemic treatment can be applied –  standard 

chemotherapy or in selected patients molecular targeted ther-

apy. The aim of palliative treatment is to prolong survival and 

improve the quality of life. 

Standard chemotherapy has specific side effects manifested by 

destroying fast-dividing cells (myelotoxicity and mucositis). So in 

our patients we can observe haematological and gastrointestinal 

complications as well as nephro- and hepatotoxicity. Therefore 

patients for such toxic treatment should be carefully selected by 

clinician.

Over a decade ago molecular targeted drugs became another 

option for NSCLC patients and for selected groups there was 

the only option for effective treatment. Despite an obvious 

therapeutic gain new side effects of targeted treatment ap-

peared which we learned to deal with. The toxicity of molecu-

lar targeted drugs depends on its therapeutic target. In NSCLC 

patients small molecule tyrosine kinase inhibitors (TKIs) are in 

clinical use. These are epidermal growth factor receptor (EGFR) 

inhibitors. Physiologically EGFR is expressed in keratinocytes, 

eccrine and sebaceous glands, hair follicle and vascular en-

dothelial cells [3]. Receptor activation transmits signal inside 

the cell which lead to biological response – regulation of pro-

liferation, differentiation, cell cycle, migration and survival of 

cells. Inhibition of EGFR disturbs these processes. There are two 

kinds of EGFR inhibitors [4]:

•	 small molecule TKI work inside the cell and inhibit receptor 

phosphorylation

•	 monoclonal antibodies (mAbs) bind to external receptor do-

main. 

In everyday practice only TKIs are applied in lung cancer treat-

ment. It has been shown that only patients with NSCLC harbor-

ing activating EGFR mutations could respond to anti-EGFR TKIs. 

Other patients have a chance to respond to chemotherapy [5–8]. 

Sensitivity to EGFR inhibitors is closely related with presence of 

activating mutations on exon 18–21 of EGFR gene. Predominant-

ly it is deletion on exon 19 (g.729_761del) or L858R point muta-

tion on exon 21 (c.2573T>G). Unfortunately these mutations are 

present in only 10–15% of Caucasian NSCLC patients with ade-

nocarcinoma histology [9]. The advantage of small molecule TKIs 

over chemotherapy in NSCLC patients harboring activating EGFR 

mutation is associated with improve on overall response rate 

(ORR), progression free survival (PFS) and quality of life (QL) [5–

7]. Indirect comparisons showed two to three fold elongation of 

overall survival when compared to chemotherapy [10]. TKIs differ 

from cytostatics with side effects and differ slightly in toxicity be-

tween themselves. These side effects are skin toxicity, mucositis 

and hepatic toxicity [11].

Objective
The aim of this work is to present one single centre experience in 

treatment of NSCLC patients with EGFR activating mutation and 

who were eligible for TKI treatment.

Material and methods
We retrospectively analysed the hospitalization data of patients 

treated between 2012 and 2016 for NSCLC with molecular tar-

geted drugs: gefitinib, erlotinib or afatinib. Duration of the treat-

ment depended on the efficacy and the tolerance of TKIs used. 

Eligibility criteria for molecular targeted therapy were:

1.	 Histologically confirmed diagnosis of NSCLC harboring acti-

vating EGFR mutation. 

2.	 The presence of metastatic or locally advanced disease with 

no possibility of radical treatment.

3.	 The presence of target lesions or countable non-target le-

sions. 

4.	 Lack of clinical significant co-morbidities. 

5.	 Adequate blood test results confirmed normal bone marrow, 

liver and renal function.

6.	 Good Eastern Cooperative Oncology Group (ECOG) perfor-

mance status (0–1). 0 performance status presented full ac-

tivity – the patients were able to carry on all pre-disease per-

formance without restriction. Patients with 1 performance 

status had activity limited by disease but were able to move 

or carry out work of light nature. 

The exclusion criteria were brain metastases unless the patient 

received prior local treatment (surgery or radiotherapy) and his 

neurological status was stable. The treatment was continued 

until disease progression, non-acceptable toxicity or patient 

decision.
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The efficacy of therapy was assessed using Response Evaluation 

Criteria in Solid Tumours version 1.1 (RECIST 1.1) [13]. Further-

more we evaluated objective response rate (ORR) which is the 

sum of complete remission (CR) and partial remission (PR). The 

Kaplan–Meier estimate was used to determine survival curves 

and medians, 95% confidence interval (95% CI) for progres-

sion-free survival (PFS) and overall survival (OS). Median follow 

up was estimated using Schemper–Smith method [14]. The tox-

icity was evaluated by CTCAE v. 4.03 (Common Terminology Cri-

teria for Adverse Events Version 4.03) [15]. Collection of patients 

data ended January 20, 2017.

Results
16 patients were eligible for the study: 6 male and 10 female (tab. 

1). Median age was 66.5 years (range: 30–80 years) (fig. 1). One 

female had locally advanced NSCLC beyond the possibility of 

radical therapy. The rest of the patients had metastatic disease. 

Most common site of metastases were other lung and bones, 

and subsequently pleura, liver, brain and adrenal glands (fig. 2). 

The majority of patients received erlotinib (10/62%) and 3 people 

were treated equally with gefitinib and afatinib. For most of the 

patients it was first line palliative therapy (13/81%), but 3 indi-

viduals had prior treatment with platinum based chemotherapy 

in other centres. Activating EGFR mutation was present in each 

case. It was mostly deletion on exon 19 and less often – activat-

ing mutation on exon 21 (4/25%) and on exon 18 (1/6%). ORR 

(PR + CR) was 50% (7 and 1 respectively). The rest of patients had 

stable disease (SD) as the best response (fig. 3).

Table 1. 
Study group characteristics.

Gender  16 (100%)
female 10 (62%)
male 6 (38%)

Age (years; median, range)  66.5, 30–80
ECOG:

0 3 (19%)
1 13 (81%)

Treatment:
gefitinib 3 (19%)
erlotinib 10 (62%)
afatinib 3 (19%)

Prior treatment 3 (19%)
Later treatment 3 (19%)

Site of metastases:
liver 5 (31%)

adrenal gland 4 (25%)
other lung 9 (56%)

pleura 6 (38%)
bones 9 (56%)

brain 5 (31%)
Patients without metastases 1 (6%)

Patients with one site metastases 3 (19%)
Patients with two sites metastases 5 (31%)

Patients with three sites metastases and more 7 (40%)
Type of mutation:

Deletion on exon 19 (g.729_761del) 11 (69%)
Activating mutation on exon 21 (c.2573T>G)

(L858R)
4 (25%)

Activating mutation on exon 18 (c.2156G>C) 1 (6%)

Figure 1. 
Age of patients.
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Figure 2. 
Site of metastases.
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Figure 3.
 The efficacy of the treatment.
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Median follow-up time was 21.8 months. 2 individuals are still 

being treated. Median PFS was 8.7 months (95% CI: 5.1–25.8). 

Median OS was 22.9 months (95% CI: 7.0–not reached) (fig. 4, 

5). Average number of cycles was 12 (range 3–44). Side effects 

were observed in grade 1 and 2 toxicity (CTCAE), most often: hypo-

natraemia, hyperbilirubinemia, anaemia, skin toxicity and mucosi-

tis. One patient did not experienced any toxicity. In 8 cases (50%) 

we observed serious side effects (grade 3 and 4 toxicity) which 

required hospitalization, dose reduction or temporary withdraw-

al of drugs (tab. 2). These were hyperbilirubinemia (2/12%), hy-

pertransaminasemia (1/6%), hyponatremias (1/6%), skin toxicity 

(2/12%), diarrhoea (1/6%) and anaemia (1/6%). One death from 

pneumonia and limbic encephalitis was reported. The cause of 

death was confirmed by autopsy. Furthermore it was the patient 

in complete remission of lung cancer which was proven by PET CT 

scan performed prior to death and autopsy examination. dIscussIon
NSCLC in metastatic stage is a malignant neoplasm with very 

poor prognosis. In such cases oncological treatment is palliative 

and aims to prolong life and improve quality of life. The use of 

palliative chemotherapy results in 20–40% of objective response 

rate with median OS of 8–12 months. The most effective is plat-

inum doublet chemotherapy. This treatment is toxic so the pa-

tients should be in good performance status and have no serious 

co-morbidities. After disease progression they can be eligible 

for second line palliative chemotherapy (monotherapy with 

docetaxel or pemetrexed). The patients with adenocarcinoma or 

NSCLC with predominant adenocarcinoma histology harboring 

activating EGFR mutation can be treated with molecular targeted 

therapy. Epidermal growth factor receptor mutations are pres-

ent in about 10–20% of Caucasian patients and in 50% of Asian 

patients with metastatic NSCLC of adenocarcinoma histology – 

tAble 2. 
The toxicity of the treatment (CTCAE).

Toxicity Grade 1
(No. of patients [%])

Grade 2
(No. of patients [%])

Grade 3
 (No. of patients [%])

Grade 4
 (No. of patients [%])

Anaemia  4 (25%) 1 (6%) 1 (6%) -

Thrombocytopenia - - - -

Neutropenia - - - -

Hyperbilirubinemia  4 (25%)  3 (19%)  2 (12%) -

Hypertransaminasemia - - 1 (6%) -

Hyponatraemia  7 (40%) - 1 (6%) -

Hyperglycaemia  5 (31%) - - -

Nephrotoxicity  5 (31%) - - -

Diarrhea 1 (6%)  3 (19%) - 1(6%)

Mucositis  3 (19%) - - -

Skin toxicity  7 (40%)  5 (31%) 2 (12%) -

FIgure 4. 
Kaplan–Meier curve for progression free survival.
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FIgure 5. 
Kaplan–Meier curve for overall survival.
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more often in non-smokers, former smokers and women [6, 16]. 

EGFR tyrosine kinase inhibitors in first line treatment in select-

ed NSCLC patients with activating EGFR mutation TKIs improve 

ORR (56–83%), quality of life (QL) and PFS (9.5–13.1 months) 

when compared to standard chemotherapy (ORR: 15–47%, PFS: 

4.6–6.9 months) [5–7, 17]. No benefit has been demonstrated in 

terms of overall survival. And the reason of this may be that in 

clinical trials the patients treated with chemotherapy after dis-

ease progression could be treated subsequently with anti-EGFR 

drug. The use of TKIs in advanced NSCLC allowed to prolong av-

erage survival from 9 months, observed over decade ago, to 2 

years today [18].

The use of TKIs in second line of NSCLC treatment in population 

with unknown EGFR status demonstrated objective response 

rate of 8–8.9% and prolong median OS by 2 months when com-

pared to placebo (only erlotinib) [19, 20].

In Poland there are 3 EGFR TKIs available in treatment of ad-

vanced NSCLC patients harboring activating EGFR mutation. 

These are: gefitinib, erlotinib (first generation TKIs) and afatinib 

(second generation TKIs). All 3 drugs are registered in first line of 

NSCLC palliative treatment. Additionally erlotinib or gefitinib can 

be used in second line of NSCLC treatment after progression after 

standard chemotherapy.

Recently the efficacy of the third generation TKIs was proved. 

Osimertinib and rociletinib are effective after failure of first and 

second generation TKIs due to acquired EGFR resistance muta-

tion c.2369C>T (T790M) [21, 22].

The treatment with small-molecule tyrosine kinase inhibitors in 

NSCLC patients is available in Poland only within therapeutic pro-

gram of National Health Found.
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