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Summary
Nowadays, EGFR- TKIs (epidermal growth factor receptor- tyrosine kinase inhibitors) targeted 
therapy is well established treatment for patients with the so- called EGFR common mutations 
with advanced or metastatic non-small cell lung cancer. The effi  cacy for the so- called rare 
and especially for the very rare complex EGFR mutations is not clear. We describe a case of 
a 63- year-old female with metastatic non-small cell lung cancer with complex EGFR mutation 
(G719X + S768I) who had been treated by gefi tinib. She achieved progression free  survival 
within eight months. Then, we discuss our case with other literature case reports. Together, it 
seems that described complex EGFR mutation has a relatively good sensitivity for EGFR- TKIs 
treatment.
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Souhrn
Cílená terapie pomocí EGFR- TKIs (epidermal growth factor receptor- tyrosine kinase inhibitors) 
je v současné době dobře zavedenou léčbou pro pa cienty s tzv. častými EGFR mutacemi s po-
kročilým nebo metastatickým nemalobuněčným karcinomem plic. Účinnost této léčby pro 
tzv. vzácné a obzvláště pak pro tzv. komplexní EGFR mutace není zcela jasná. V naší kazuistice 
popisujeme případ 63leté ženy s metastatickým nemalobuněčným karcinomem plic s kom-
plexní EGFR mutací (G719X + S768I), která byla léčena gefi tinibem. Doba do progrese dosáhla 
osm měsíců. Následně diskutujeme naší kazuistiku s literárně zveřejněmými obdobnými pří-
pady. Celkově se zdá, že popisovaná komplexní mutace má relativně dobrou citlivost pro léčbu 
pomocí EGFR- TKIs.
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Introduction

Lung cancer is the leading and main 
cause of death associated with malig-
nancies worldwide  [1]. However, the 
prognosis of a  patient differs greatly 
according to the type and stage of the 
tumor [2]. Mutations in the gene for epi-
dermoid growth factor receptor (EGFR) 
were detected as strong predictive and 
prognostic markers in NSCLC [2,3]. EGFR 
mutations were found approximately in 
10% to 20% of the Caucasian population 
and from 30% to 60% of the Asian po-
pulation with NSCLC [4]. Their frequent 
occur rence was demonstrated in ade-
nocarcinoma, women and non-smo-
kers  [5,6]. Exon 19 deletions and point 
mutations in exon 21 constitute 80– 90% 
of EGFR mutations [7,8]. These mutations 
are known as common mutations. Other 
remaining mutations are known as rare 
mutations. Their predictive value is often 
not clear. EGFR mutations may also occur 
in combination, either as two common, 
common and rare or two rare mutations 
together [5]. We present a case report of 
a patient with two rare mutations trea-
ted with gefi tinib.

Case report

A patient, 63-year- old woman, smoker 
(40  pack for years) without any severe 
comorbidities, dia gnosis  –  adenocarci-

noma of the lower lobe of left lung with 
multiple bilateral lung metastasis, me-
diastinal lymphadenopathy and solid 
metastasis to liver and to thoracic ver-
tebra (Th7) was established. Adenocar-
cinoma was verified histologically in 
the regional hospital. The dia gnosis was 
staged as T1N2M1b, stage IV (Fig. 1). 
Genetic testing from obtained histologi-
cal sample was performed in an accredi-
ted laboratory of university hospital by 
Cobas (using RT-PCR technology) and 
confirmed by direct PCR sequencing. 
These methods revealed an activating 
double EGFR mutation (S768I on exon 
20 plus G719X on exon 18). The patient 
was treated with gefi tinib in a standard 
dose of 250 mg per day from October 
2013. We observed regression of tumor 
through X-ray and also milder symp-
toms of the patient (dyspnoe, cough, 
loss of weight) a month later.

Regression of the primary tumor was 
confi rmed using CT scans (Fig.  2) in Feb-
ruary 2014, at the same time obviously 
fewer lung metastases were detec-
ted, mediastinal lymphadenopathy dis-
appeared as well as liver metastases.

The next controls established disease 
stabilization until June 2014. In  June, 
progression of lung metastases and 
especially novel multiple brain me-
tastasis (Fig.  3, 4) were described on CT 

scans. Therefore, the treatment with ge-
fi tinib (which was very well tolerated) 
was finished after eight months. The 
patient was transferred back to the re-
gional hospital with proposal of pal-
liative radiation of cranial metestases 
and proposal of initiation of the 2nd line 
treatment.

Discussion

Sensitive mutation of EGFR (EGFR M+) 
represents a  signifi cant predictive fac-
tor for treatment of EGFR- TKI [9]. In EGFR 
M+ patients, gefi tinib and erlotinib de-
monstrated improvement in objective 
response rate (ORR) and time to di-
sease progression (PFS) compared with 
estab lished chemotherapy  [10]. There-
fore, EGFR- TKIs is considered as the stan-
dard treatment for these patients in the 
1st line. In a lot of large studies, deletion 
of exon 19 and the L858R point mutation 
in exon 21 were confi rmed as sensitive 
mutations [8]. However, there is a num-
ber of other, so- called rare mutations in 
exons 18  to 21  of the EGFR gene  [7,8]. 
Response to treatment has not been clearly 
determined yet because of small number 
of patients [8], but literature for the special 
mutation can show at least a trend in re-
sponse to treatment with EGFR- TKI.

Rare mutations are described in 
the literature, approximately in 10% 

Fig. 1. Input CT of lung and mediastinum (8/2013). Fig. 2. Control CT of lung and mediastinum – regression of tu-

mor (2/2014).
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dis ease [2]. Wu et al then described low 
effi  cacy when one patient experienced 
partial response (PR), but the second 
soon prog ressed [4]. In the publication, 
Kobayashi et al showed PR response in 
two patients treated with erlotinib, but 
PFS did not exceed 8 months [19]. Our 
case study points at a  moderate re-
sponse of mutation G179X  +  L861X to 
EGFR- TKIs treatment, what is in accor-
dance with a few published cases. Toge-
ther, it seems that the described com-
plex EGFR mutation has relatively good 
sensitivity for EGFR- TKIs treatment.
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ther with classical EGFR mutations (espe-
cially L858R), they belong to the most 
common ‘components’ of complex mu-
tations [13]. Apparently, the above men-
tioned fact can show that the compo-
sition of these mutations will result in 
complex mutations partially sensitive 
to the EGFR- TKI. However, as eviden-
ced in the literature, complex mutations 
should be considered separately as in-
dependent units and not as ‘composi-
tion’ of two individual mutations [6,18]. 
It is due to resulting changes in the spa-
tial distribution of EGFR molecule in 
complex mutations [18]. Generally, two 
frequent mutations together have the 
same or better response to EGFR- TKI, fre-
quent mutation with rare (non-resistant) 
mutation usually shows equal sensiti-
vity and two rare (non-resistant) muta-
tions show slightly lower sensitivity to 
EGFR- TKI  [8]. Relatively common com-
plex mutation G719X + L861X was de-
scribed by several authors [2,4,8,19– 21], 
where EGFR- TKI was administered in 
some of these cases. Keam et al trea-
ted one patient with this mutation with 
gefi tinib, PFS reached 7.9  months and 
OS time was not reached after 26 mon-
ths of patient’s observation  [8]. Lund-
-Iversen et al then achieved even a be-
tter result when the patient was treated 
for 14 months until progression of the 

of cases  [11,12]. G719X and L861X, 
described in our patient, are among 
the more frequent of them  [8,13– 15]. 
G719X mutation occurs in approxima-
tely 3% of EGFR M+ patients and seve-
ral patients treated with EGFR- TKIs have 
been described [4,8,12,13,16]. Response 
to treatment is published from appro-
ximately one third to approximately 
55% [4,8,12,13]. PFS of these patients is 
also described as a very heterogenous –  
from less than three months to eight 
months [4,12].

Compared with classical mutations, 
a decreased sensitivity of this mutation 
to EGFR- TKIs was proven in vitro [16,17]. 
Higher sensitivity has been described for 
EGFR of higher generations [10,12]. Dif-
ference in PFS can be caused by diff erent 
subtypes of G719X mutation, but clear 
evidence is lacking [1,12,17]. S678X mu-
tation has ORR about 50– 60% [4,8]. PFS 
is usually also shorter than in patients 
with classical mutations  [4,12]. Higher 
concentrations of EGFR- TKIs to induce 
a  response are necessary in vitro  [12]. 
Generally, mutations G719X and L861X 
are considered as moderately sensitive 
to EGFR- TKIs, both in vitro  [4,17] and 
in vivo [9].

G179X and L861Q quite often ap-
peared as a complex mutation –  G719X 
up to 50% and L861X to 25% [13]. Toge-

Fig. 3. Control CT of lung and mediastinum – progression of tu-

mor (6/2014).

Fig. 4. CT of brain with metastatic proces (6/2014).
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