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Lung cancer is the most common cause of cancer-related 
deaths in Poland, accounting for approximately 18% of deaths 
in women and 26% in men [1]. Non-small cell lung cancer 
(NSCLC) accounts for 80–85% of all primary lung cancers. 
Improving the effectiveness of treatment of NSCLC patients 
is important to reduce the total absolute number of deaths 
due to malignancies. The diagnosis of NSCLC in its early stages 
enables radical resection, which is the most effective treatment 
method. This is reflected in the 5-year survival rates, which 
for stages I–III are: I 73–90%, II 56–65%, and III 12–41% [2]. 
Surgical treatment achieves significantly better results than 
other methods, but it is not curative in all patients. The reason 
is the appearance of local recurrences and distant metastases, 
the frequency of which (25–50%) depends on cancer stage 
and other factors [3]. The above data justify the use of adjuvant 
treatment in NSCLC patients undergoing complete resection. 
Until recently, systemic adjuvant treatment consisted solely 
of chemotherapy with platinum-based regimens (3–4 cycles). 
The value of adjuvant chemotherapy was confirmed by the re-

sults of the LACE (lung adjuvant cisplatin evaluation) meta-ana-
lysis. The use of chemotherapy was associated with a reduction 
in the risk of death by 11% and an increase in the probability 
of 5-year survival by 5.3% [4]. Adjuvant postoperative chemo-
therapy is currently recommended in patients after resection 
of NSCLC in stages II and III, while adjuvant radiotherapy is only 
recommended in the case of incomplete tumor resection [5].

Breakthrough discoveries of the last two decades including 
the identification of specific molecular targets in NSCLC cells, 
evaluation of tumor cell expression of molecules that block 
anticancer T-cell activity, and introduction of targeted drugs 
significantly improved the prognosis of patients with locally 
advanced (stage IIIB) and disseminated (stage IV) NSCLC. These 
drugs are more effective and associated with a lower risk of side 
effects than chemotherapy. One of the most important groups 
is the next generation of tyrosine kinase inhibitors (TKI) targeting 
the epidermal growth factor receptor (EGFR) [6]. Demonstra-
ting  the effectiveness of TKI-EGFR in patients with advanced 
NSCLC naturally raised the question of the possibility of using 

NOWOTWORY Journal of Oncology 
2023, volume 73, number 3, 187–197

DOI: 10.5603/OCP.2023.0018
© Polskie Towarzystwo Onkologiczne

ISSN: 0029–540X, e-ISSN: 2300-2115
www.nowotwory.edu.pl

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download 
articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.



188

these drugs in adjuvant treatment in patients with stage I–IIIA 
undergoing radical surgical resection. To clarify this issue, a mul-
ticenter Phase III study was planned and conducted to evaluate 
the efficacy of adjuvant treatment with osimertinib (ADAURA, 
Adjuvant Therapy for EGFR Mutant Early-Stage NSCLC). The hi-
ghest quality of the study (placebo-controlled, randomized, 
double-blinded) allowed for obtaining reliable and convin-
cing results that are extremely important for clinical practice. In 
the group of patients with stage II–IIIA, in whom the presence 
of an activating EGFR gene mutation was confirmed in the po-
stoperative material, treatment with osimertinib was associated 
with a significant increase in the percentage of patients who sur
vived 24 months without recurrence of the disease (osimertinib 
90% versus placebo 44%) [7]. A similar result was obtained for 
a wider group with stage IB–IIIA (89% and 49%, respectively) [8].

The unequivocal results of the ADAURA study justified 
a positive opinion of the Food and Drug Administration (FDA) 
issued in December 2020 regarding the use of osimertinib 
in the adjuvant treatment of patients with NSCLC with ade-
nocarcinoma morphology or NSCLC with a predominant 
adenocarcinoma component undergoing radical resection, 
with confirmed EGFR gene mutations. In April 2021, the Euro-
pean Medicines Agency (EMA) also issued a positive decision.

From January 1, 2023, the National Health Fund introdu-
ced reimbursement of osimertinib treatment in the above 
indication under therapeutic drug program B.6. “Treatment 
of patients with lung cancer and pleural mesothelioma”.

This document presents four key aspects for obtaining 
a positive therapeutic effect after adjuvant treatment with 
osimertinib in patients with lung adenocarcinoma or NSCLC 
with a predominant adenocarcinoma component undergoing 
surgical resection, such as:
1.	 surgical treatment and securing postoperative material for 

further examinations;
2.	 pathomorphological assessment of postoperative ma-

terial;
3.	 identification of activating mutations in the EGFR gene;
4.	 recommendations for adjuvant treatment with osimertinib 

in the postoperative period.

Surgical treatment of patients with NSCLC. 
Securing surgical material for further evaluation
Resection of lung parenchyma is the treatment of choice 
in NSCLC patients in stages I and II and selected patients 

in stage III, in whom the functional state of the respiratory 
and cardiovascular systems allows for radical surgery. The rec-
ommended type of surgery for patients in stages I–IIIA who 
are eligible for surgical treatment is lobectomy.

A smaller resection than a lobectomy is indicated only 
in patients with limited respiratory reserves or with other co-
morbidities that do not allow for a more extensive procedure. 
According to the recommendations of the International As-
sociation for the Study of Lung Cancer (IASLC), each anato-
mical resection should be supplemented with the resection 
of appropriate hilar and mediastinal lymph node stations [9]. 
The impact of the extent of lymphadenectomy on the results 
of surgical treatment has not been definitively established, 
but a more extensive excision of the lymphatic system allows 
for a more complete postoperative tumor staging and facili-
tates qualification for adjuvant treatment [9, 10].

Regional lymph nodes for lung cancer include 14 nodal 
stations located above the diaphragm, in the chest, as well as 
subscalene and supraclavicular nodes.

The postoperative material should contain at least 
6 lymph nodes, including 3 mediastinal (N2) lymph no-
des, among them bifurcation (subcarinal) lymph nodes, 
and 3 hilar and intrapulmonary (N1) lymph nodes.

The required number of removed nodes is related to 
the assessment of the radicality of the resection.

The main principles of lung cancer radical resection are 
presented in table I.

Principles of sending postoperative material for 
pathomorphological examination
Postoperative material sent to the Pathomorphological Dia-
gnostics Unit (PDU) requires appropriate protection enabling 
good fixation of the material and a properly completed re-
ferral form.

The material covering a lobe, lobes, a lung, or a fragment 
of a lung and lymph nodes should be placed in disposable pla-
stic containers intended for this purpose, meeting the require-
ments of an in vitro diagnostic (IVD) medical device adapted to 
the size of the collected material and enabling proper fixation.

The required fixative is a 10% buffered formalin solution 
with a neutral pH (7.2–7.4). Depending on the rules agreed with 
PDU regarding the submission of material for pathomorpho-
logical evaluation, it is also possible to send unfixed material 
immediately after collection.

Table I. Principles of radical resection of lung cancer

 Principles of radical resection of lung cancer

tumor resection (lobectomy, bilobectomy, less often pneumonectomy or sublobar resection) together with the regional lymphatic system

block resection in cases of tumor infiltration of adjacent tissue structures with marking the margins, which is important for microscopic radicality 
assessment

lymphadenectomy involving at least 6 lymph nodes: hilar (N1) and mediastinal (N2) with marking the lymph node located highest in the mediastinum 
in relation to the tumor
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The resected and secured material must be delivered 
to the PDU within 72 hours of the end of the surgical pro-
cedure, preferably within 48 hours [11–13].

Tissue elements of importance for staging and assessment 
of surgery radicality (e.g. fragments of the pericardium, diaphragm, 
chest wall) or lesions that may be difficult to find during material 
preparation by a pathologist (e.g. ground-glass nodules, GGNs) 
should be marked in a way that allows for identification and pro-
per collection of samples for microscopic evaluation [11, 12].

Each collected lymph node of a given station sent for pa-
thomorphological examination should be placed in a separate 
container. This applies especially to fragmented material due to 
the risk of incorrect determination of the number of removed 
lymph nodes [14].

The attached referral form for pathomorphological exa-
mination should contain all data allowing for the identifi-
cation of the patient and the material sent. Information on 
the type of procedure performed, the type of material collec-
ted, date and time of collection, and placement in the fixative 
is necessary. Clinical data on the current disease, location 
of lesions, and past medical history, especially regarding on-
cological diseases, including pathomorphological diagnosis 
and treatment, are also necessary [11–13].

Depending on the rules adopted at the center, it is possible to 
include information in the referral form about the need to provide 
material for EGFR gene status assessment, if required qualification 
criteria for adjuvant treatment with osimertinib are met.

Principles of sending surgical material for testing 
mutations in the EGFR gene
In patients with primary lung adenocarcinoma or another 
morphological form of NSCLC diagnosed in the postoperative 
material with a predominance of adenocarcinoma tissue 
(≥  50%) and meeting the eligibility criteria for treatment 
with osimertinib (disease stage IB–IIIA, radical surgery R0), 
EGFR gene status should be determined. The procedure for 
sending for EGFR gene status testing may vary, which results 
from different organizational protocols adopted in individual 
units. Possible protocols include sending for EGFR gene status 
testing by:
•	 the surgeon who operated, together with attached con-

sent to perform the genetic test or information about 
consent expressed by the patient, obtained upon admis-
sion to the hospital;

•	 a designated person responsible for analysis of the re-
sults of all pathomorphological tests in the thoracic sur-
gery center, together with attached consent to perform 
the genetic test or information about consent expressed 
by the patient, obtained upon admission to the hospital;

•	 a pathologist evaluating the postoperative material, pro-
vided that the information about the need to assess EGFR 
gene mutation was included in the referral form for pa-
thomorphological examination.

Pathomorphological examination  
of surgical material in patients qualified for 
osimertinib treatment
The pathomorphological examination of surgical material 
from lung cancer patients aims to determine its morpholo-
gical form and histological differentiation grade as well as to 
assess prognostic factors, tumor stage (pTNM, tumor, nodes, 
metastasis), and radicality of surgical procedure.

A key prerequisite for establishing a pathomorphological 
diagnosis is compliance with the rules covering the initial 
preparation of the material and the phase of pathomorpho-
logical diagnosis in accordance with the recommendations 
of the Polish Society of Pathologists (PSP) and accreditation 
standards developed for PDU by PSP in 2021 in cooperation 
with the National Centre for Quality Assessment in Healthcare 
[11–13].

Macroscopic and microscopic examination 
of postoperative material
The post-operative material submitted to the PDU requires 
preliminary processing, allowing for proper preservation 
and preparation for the collection of specimens.

Macroscopic assessment includes examining the tumor 
with three dimensions in millimeters, determining the exact 
location in relation to the bronchus and pleura and distance 
from the edges of bronchus and vessels cutoff and the pulmo-
nary pleura. The assessment of the peripheral lung parenchyma 
for the presence of atelectasis and inflammation, determining 
their extent, and the presence of additional nodular lesions is 
also important for disease staging [11, 15–18].

The number of specimens to be taken for microscopic 
examination depends on the type of material sent and the size 
of the lesion. Due to the heterogeneity of lung cancers, espe-
cially adenocarcinomas, it is recommended to use the princi-
ple of collecting 1 biopsy/1 cm of tumor [15, 16]. Tumors up 
to 3 cm in diameter, which on computed tomography (CT) 
of the chest are described as GGN or ground-glass nodules 
with consolidation, suggesting the possibility of proliferation 
of adenocarcinoma in situ (AIS) or minimally invasive ade-
nocarcinoma (MIA) require examination of the entire lesion.

The material should be taken both from all places that are 
important for cancer staging as well as from the areas consti-
tuting the edges of the surgical resection and, if relevant, also 
the margin covering the resection edge with the tumor [15–18].

In the material covering the lobe, lobes, or lung, it is impor-
tant to find and assess the lymph nodes in the area of the bron-
chovascular border and intrapulmonary (station N1) [16–18].

Pathomorphological classification of lung 
adenocarcinoma
More than 50% of non-small cell carcinomas are adenocar-
cinomas. The adenocarcinoma component is also present 
in adenosquamous NSCLC, which accounts for 2–3% of all 
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Additional morphological features affecting the assessment 
of tumor size pT
•	 With regard to non-mucinous lepidic adenocarcinomas, 

the 8th edition of the TNM classification recommends as-
sessment of the invasive component as corresponding 
to pT with the simultaneous specification of the total size 
of the lesion (invasive component/total tumor size). In 
the assessment of the invasive component and the deter-
mination of tumor size (pT), the correlation of microscopic 
changes with the CT image is helpful. The CT examination 
also facilitates the determination of tumor size in cases 
of fragmentation of the lesion and difficulties in distingu-
ishing irregular foci that raise the suspicion of two separate 
foci [23].

•	 Multifocal lesions:
	ū with similar morphology should be treated as a separa-

te additional (satellite) lesion or metastasis (depending 
on the location);

	ū with different morphology and different histological 
components, should be treated as separate primary 
(synchronous) lesions and classified separately;

	ū multifocal adenocarcinoma with AIS, MIA, and lepidic 
foci should be classified based on the largest lesion 
with assessing the number of foci;

	ū diffuse pneumonic-type adenocarcinoma is usually 
characterized by mucinous or mixed mucinous and se-
rous adenocarcinoma foci (pT3 if unilateral; pT4 if mul-
tiple ipsilateral lobes; M1a if applies to the lobes on 
the opposite side).

Assessment of regional lymph nodes (N)
The assessment of regional lymph nodes (N disease) is pre-
sented in table IV.

Metastases in lymph nodes 10–14 on the primary tumor 
side are classified as N1.

Metastases limited to midline nodes and mediastinal 
lymph nodes on tumor side (stations 2–9) are classified as N2.

Involvement of lymph nodes on the primary tumor side 
and contralateral side within station 1 and stations 2, 4–6, 
and 8–14 on the contralateral side is classified as N3.

Pathomorphological evaluation of lymph nodes requ-
ires determination of the number of lymph nodes examined 
at a given station and size of individual nodes, assessment 
of the condition of the node capsule (including possible 
tumor infiltration), the extent of metastases, the identifica-
tion of the so-called micrometastases and isolated tumor 
cells, and the presence of necrotic foci [16, 17]. Involvement 
of the lymph node(s) by neoplastic infiltration, the so-called 
“through-continuity” infiltration, is treated as a metastasis to 
the lymph node [2, 22].

According to the American Joint Committee on Cancer 
(AJCC) TNM recommendations specifying the required number 
of collected lymph nodes essential to determine the radica-

lung cancers; it can occur both in the so-called pleomorphic 
carcinomas (approximately 1%) and combined large-cell neu-
roendocrine carcinomas. The criteria for the diagnosis of indi-
vidual morphological forms of lung cancer are strictly defined 
by the current 5th edition of 2021World Health Organization 
(WHO) classification (Thoracic Tumours) [19].

Pathomorphological diagnosis of lung adenocarcinoma 
should take into account all morphological components pre-
sent in its structure and determine the degree of histological 
differentiation [grading – G].

The microscopic diagnosis of lung adenocarcinomas 
is based on:
•	 finding morphological features of glandular diffe-

rentiation (the presence of papillae, micropapillary 
and acinar structures visible on standard H+E staining) 
and/or

•	 the presence of mucus in tumor cells detected by 
histochemical examination (e.g. mucicarmine) and/or

•	 expression of immunohistochemical markers of glan-
dular differentiation (TTF-1, napsin A) [19].
The principles for determining the malignancy grade 

of lung adenocarcinomas refer to non-mucous forms and take 
into account the dominant morphological type and compo-
nent of cancer tissue considered poorly differentiated, that is 
micropapillary, solid, with a complex glandular pattern. This 
term includes adenocarcinomas with the structure containing 
the so-called cribriform and fine-tubular, trabecular structures, 
often trapped in the fibrosing stroma [20].

The assessment of pleural infiltration is important in cancer 
staging. Therefore, in cancers located peripherally and adjacent 
to the pleura, it is necessary to perform an additional exami-
nation that stains the elastic fibers (e.g. elastic van Gieson me-
thod, EvG), enabling a precise assessment of the relationship 
of the tumor to elastic membranes of pleura, determining its 
possible infiltration (tab. II). The examination also visualizes 
blood vessels, which facilitates the identification of neoplastic 
emboli in the vessel lumen [21].

System of clinical (cTNM) and pathomorphological 
(pTNM) staging of lung cancer
Selection of the optimal therapeutic option for patients with 
lung cancer requires accurate staging based on the classi-
fication system (8th edition) that includes three important 
elements:
•	 T (tumor) determination of tumor size and its localization 

in relation to anatomical structures (tab. III);
•	 N (nodes) assessment of the condition of lymph nodes;
•	 M (metastasis) information about the presence or absence 

of distant tumor metastases.
Clinical (c) and pathomorphological (p) TNM classifications 

do not differ from each other and are based on similar assump-
tions, and the final staging of the disease requires a correlation 
of both systems [2, 22].
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Table II. Microscopic assessment of pleural infiltration [21]

Category Definition

PL0
no infiltration of pulmonary pleura
the tumor is separated from the pleura by the lung parenchyma or does not cross the elastic lamina of the pulmonary pleura

PL1 the cancer infiltration exceeds the elastic lamina of the pulmonary pleura

PL2 the cancer infiltration covers the entire thickness of the lung pleura and exceeds its surface

PL3 the cancer infiltration penetrates the parietal pleura or chest wall

Table III. Assessment of primary tumor (T feature)

Category Definition

TX primary tumor cannot be assessed, or tumor is indicated by the presence of malignant cells in sputum or bronchial washings but not 
visualized by imaging or bronchoscopy

T0 no evidence of primary tumor

Tis carcinoma in situ

T1 tumor 3 cm or less in greatest dimension, surrounded by the lung or visceral pleura, without bronchoscopic evidence of invasion more 
proximal than the lobar bronchus (i.e. not in the main bronchus)

    T1mi minimally invasive adenocarcinoma (MIA) solitary adenocarcinoma (≤3 cm) with a predominant lepidic 
pattern with an invasive component ≤5 mm in the greatest 
dimension, without necrosis, pleural infiltration, alveolar 
filling (STAS)

    T1a tumor 1 cm or less in greatest dimension this includes superficially spreading tumor of any size 
with its invasive component limited to the bronchial wall, 
which may extend proximal to the main bronchus

    T1b tumor more than 1 cm but not more than 2 cm in greatest dimension

    T1c tumor more than 2 cm but not more than 3 cm in greatest dimension

T2 tumor more than 3 cm but not more than 5 cm 
or 
tumor with any of the following features:
•	 involves the main bronchus, regardless of distance to the carina,  

but without involvement of the carina
•	 invades the visceral pleura
•	 associated with atelectasis or obstructive pneumonitis that extends to the 

hilar region either involving part of or the entire lung

    T2a tumor more than 3 cm but not more than 4 cm  
in greatest dimension

•	 infiltration of adjacent lobe through an interlobar 
fissure or directly if the fissure is not developed unless 
higher stage T criteria are met

•	 hilar adipose tissue infiltration unless higher stage T 
criteria are met

    T2b tumor more than 4 cm but not more than 5 cm in greatest dimension

T3 tumor more than 5 cm but not more than 7 cm in greatest dimension 
or 
one that directly invades any of the following:
•	 parietal pleura
•	 chest wall (including superior sulcus tumors)
•	 rib or ribs
•	 phrenic nerve
•	 parietal pericardium 
or 
separate tumor nodule(s) in the same lobe as the primary

T4 tumor more than 7 cm or of any size that invades any of the following:
•	 diaphragm, mediastinum, parietal pericardium, heart, great vessels, trachea, 

recurrent laryngeal nerve, esophagus, spine, carina 
or
•	 tumor nodule(s) in a different ipsilateral lobe separate from that  

of the primary one

mediastinal adipose tissue infiltration
the term “great vessels” includes:
•	 aorta
•	 superior and inferior vena cava
•	 pulmonary trunk
•	 intrapericardial segments of the right/left pulmonary 

artery
•	 intrapericardial segments of the upper and lower 

pulmonary veins
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lity of the surgical procedure, it is necessary to find at least 3 
lymph nodes of the N1 station in the surgical material covering 
the lobe, lobes, or lung.

Micrometastases are defined as neoplastic foci >0.2 to 
≤2 mm in size, which in the pathomorphological examination 
report are described as “mi” (pNmi).

Single tumor cells or small clusters not larger than 0.2 mm 
detectable by standard hematoxylin and eosin (H+E) staining 
or immunohistochemistry (IHC) using mainly broad-spectrum 
cytokeratins or by other special methods, for example, flow 
cytometry or molecular testing, are referred to as isolated 
tumor cells (ITC). The finding of ITC does not adversely affect 
patient survival time and is defined as pN0 with information 
about their occurrence by marking as “i” or “mol” depending 
on the method of detection (pN0[i+], pN0[mol+]) [16, 22].

The neoplastic infiltration of the mediastinal lymph node 
capsule found in microscopic examination indicates a non-
-radical surgical procedure (pR1). The continuity of the cap-
sule is not always trackable, depending to a large extent on 
the method of removing the nodes. While systematic lympha-
denectomy allows excision of lymph nodes with a capsule, 
removal of node fragments (so-called sampling) usually does 
not allow for capsule assessment. The pathomorphological 
diagnosis then includes the information that “the evaluation 
of the node capsule is not possible, and the lymph node was 
removed in fragments”.

Assessment of distant metastases (M)
Distant metastases include lesions other than the primary 
tumor and mediastinal lymph node lesions within the chest 
and outside the chest (tab. V).

The description of pM disease in the pathomorphological 
report requires confirmation by microscopic examination.

Evaluation of surgical radicality feature R
The assessment of surgical radicality includes each margin 
of the performed resection and depends on the type of pro-
cedure performed. Most often, the margin consists of the bron-
chus/bronchi, blood vessels, lung parenchyma, mediastinal 
lymph nodes, and other elements of additionally removed 

tissues or organs. Surgical radicality is also specified as the ab-
sence of cancer cells in the fluid from the pleural and/or peri-
cardial cavities collected during thoracotomy (pleural lavage 
cytology – PLC).

Surgical radicality is defined by the R feature (tab. VI)  
[2, 22, 24].

The indicators of radical resection include [2, 22]:
•	 surgical cutoff margins free of neoplastic infiltration 

(R0);
•	 removal of the regional lymphatic system involving at 

least 6 lymph nodes (N1, N2), including lymph nodes 
of the tracheal bifurcation;

•	 absence of neoplastic infiltration beyond the lymph 
node capsule.
The R0(un) feature includes an uncertain cutoff margin 

(uncertain resection) and applies to:
•	 estimated number of resected lymph nodes lower than 

required (<6);
•	 detection of cancer metastases in the superior resected 

mediastinal lymph node.

Pathomorphological diagnosis report
The pathomorphological diagnosis report of surgical material 
with lung adenocarcinoma should include:
•	 diagnosis defining the morphological form of cancer, 

taking into account the percentage of individual tissue 
components, especially those considered to be less dif-
ferentiated;

•	 ICD-O code;
•	 determination of the degree of cancer histological diffe-

rentiation (G);
•	 type of material sent;
•	 macroscopic description;
•	 microscopic description, also taking into account progno-

stic factors: the presence of neoplastic emboli in the lym-
phatic and hematopoietic system, presence and extent 
of necrosis, infiltration of nerve fiber bands, stromal immu-
nological reaction, stromal reaction, scar presence, spread 
through air spaces (STAS);

•	 assessment of surgical resection margins;

Table IV. Assessment of lymph nodes (N disease)

Category Definition

NX regional lymph nodes cannot be assessed

N0 no regional lymph node metastases

N1 metastasis in the intrapulmonary lymph nodes, including involvement by direct extension (lymph nodes of 10–14 stations)

N2 metastasis in the ipsilateral mediastinal and/or subcarinal lymph node(s) (lymph nodes of 2–9 stations)

N3 metastasis in the:
•	 contralateral mediastinal
•	 or contralateral hilar
•	 or ipsilateral or contralateral scalene
•	 or ipsilateral or contralateral supraclavicular lymph node(s) (lymph nodes of 1 and 2, 4–6, and 8–14 contralateral stations)
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•	 assessment of margins covering the distance from resec-
tion margin to the neoplastic infiltration;

•	 assessment of the remaining lung parenchyma;
•	 evaluation of lymph nodes, including possible infiltration 

of the capsule;
•	 description of additional tests performed (histo- and im-

munohistochemical);
•	 information on qualification for EGFR gene mutation te-

sting.
The report should end with the assessment of the pa-

thomorphological stage of the tumor (pTNM) with additional 
prognostic features pV, pL, pR (pTNLVR) [16, 25]. It is advisable 
to attach the result of EGFR gene mutation testing to the pa-
thomorphological diagnosis report.

Selection of material for the assessment of mutations 
in the EGFR gene
The pathologist qualifies the material for testing using molecular 
biology methods, selecting the most reliable section containing 
an adequate number of cancer cells and, if possible, without ne-
crosis and other changes that may adversely affect the test result.

The qualified material with a description of the pathomorpho-
logical diagnosis and information including the number of the se-
lected paraffin block, and the adequacy of the material (number 
of cancer cells, number of cells in relation to other nucleated 
elements) is transferred to the molecular diagnostics department.

Evaluation of activating mutations  
in the EGFR gene
According to the current recommendations, tests aimed at 
identifying mutations in the EGFR gene and analyzing PD-L1 
protein expression level are the basis for the selection of adju-
vant treatment methods in radically operated patients and sho-
uld be performed in all NSCLC patients [26]. At the same time, 
there is a need to identify rearrangements in the ALK and RET 
genes and other rare molecular abnormalities that may have 
predictive and prognostic significance [27–31].

PD-L1 expression level is determined by immunohistoche-
mistry. However, the identification of the EGFR gene variants 
can be performed using molecular biology techniques by 
quantitative polymerase chain reaction (qPCR) or next-ge-
neration sequencing (NGS). The tests used should detect all 

Table V. Assessment of metastasis (M disease)

Category Definition

MX distant metastasis cannot be assessed

M0 no distant metastasis

M1 distant metastasis

    M1a nodule(s) in a contralateral lobe
nodule(s) in the ipsilateral pleura or parietal pleura 
pericardial nodules or pericardium
malignant dissemination or neoplastic pleural or 
pericardial effusion1 

nodule(s) located in the ipsilateral pulmonary and parietal pleura, unrelated 
to the primary tumor

    M1b single extrathoracic metastasis in a single organ •	 this includes involvement of a single, distant, non-regional node
•	 metastatic lesion outside the parietal pleura in the chest wall

    M1c multiple extrathoracic metastases in a single or multiple 
organs

metastatic lesion not in contact with the primary tumor, outside the parietal 
pleura, located in the diaphragm

1Pleural or pericardial fluid negative for cancer cells in cytological examination or blood admixture, non-exudative, should be classified as pM0

Table VI. Evaluation of surgical radicality (R feature)

Category Definition

Rx surgical radicality cannot be assessed

R0 no neoplastic infiltration in the dissection margins, radical surgery

R1 microscopic examination reveals neoplastic infiltration:
•	 positive surgical margin1

•	 neoplastic infiltration exceeds the capsule of resected lymph nodes

R1(is) carcinoma in situ at the surgical margin of the bronchus

    R1(cy+) no cancer infiltration at the surgical margin, cancer cells are present in the pleural or pericardial effusion collected during thoracotomy 
[pleural lavage cytology – PLC]

    R2 macroscopic neoplastic infiltration in the dissection margins

1Malignant infiltration found in the margins of severed bronchi may occur as:
– infiltration of the bronchial wall;
– infiltration involving the peribronchial tissue (adventitia), also in continuity, spreading from nearby metastatic lymph nodes;
– cancer cells embolism in the lymphatic vessels of the bronchial mucosa
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mutations that have been reported, with a frequency of at least 
1% in NSCLC patients with an EGFR gene variant [32].

Tests aimed at detecting deletions in exon 19 and p.L858R 
point mutations in exon 21 can be performed using the PCR 
technique [32]. Many commercial tests are now available, 
and the diagnostic process itself does not require advanced 
laboratory equipment. The advantage of the PCR test may be 
the short turnaround time (TAT) and the relatively low cost 
of the analysis. However, it should be remembered that these 
tests only detect specific variants in the EGFR gene.

According to the current guidelines of the European Socie-
ty of Medical Oncology (ESMO), NGS should be used routinely 
in the diagnosis of advanced NSCLC [33]. The method not only 
allows for the simultaneous analysis of many biomarkers but 
is also a very effective tool for identifying EGFR gene variants. 
The results of the study conducted by Schrock et al. showed 
that the use of a specific NGS technique enables the detection 
of deletions in exon 19 of the EGFR gene in tissue material whe-
re previous standard diagnostic methods failed to identify the-
se changes [34]. Another study by this group showed a higher 
efficiency of this technique compared to PCR in identifying not 
only deletions in exon 19 but also variants in the remaining 
exons (18, 20, and 21) of the EGFR gene [35].

Currently, studies (NCT04302025 and NCT04926831) are on-
going, which focus on identifying genetic variants in genes other 
than EGFR in radically operated patients. In the NCT04302025 
study, molecular analyzes are conducted to detect rearrange-
ments of the ALK, NTRK1, RET, and ROS1 genes and point variants 
in the V600 codon of the BRAF gene [36]. In the latter study, 
patients were included in the study group based on exon 14 
skipping mutation or MET gene amplification [37]. The need to 
identify various genetic variants (point mutations, deletions, 
insertions, rearrangements, or amplifications) in many genes 
is another argument for using the NGS method for routine 
diagnostics of all patients diagnosed with NSCLC. An additional 
justification is the fact that simultaneous biomarker analysis has 
been shown to be more effective than sequential testing using 
single-gene tests [38–41]. Sequential testing has been shown 
to produce more false positives (3.3%) than simultaneous ana-
lysis of several genes (1.4%), as each additional test increases 
the likelihood of a false positive result. At the same time, it was 
found that the sequential use of single-gene tests also increases 
the number of non-diagnostic results (sequential tests – 6.9% 
vs. NGS – 2.7%) [38]. The conducted studies have also shown 
that diagnostics using sequential tests have a negative impact 
on TAT or costs [38–40]. In addition, the use of multiple tests 
also increases the risk of material exhaustion before the end 
of the diagnostic process in individual patients [35, 38, 40].

Osimertinib in adjuvant treatment after NSCLC 
radical resection 
The value of osimertinib confirmed in patients with advanced 
NSCLC with the presence of activating mutations in the EGFR 

gene was the justification for conducting the phase III ADAURA 
study [7]. The ADAURA study involved 682 patients diagnosed 
with non-squamous cell lung cancer (adenocarcinoma 96%), 
who were randomly assigned to receive osimertinib 80 mg 
daily (n = 339) or placebo (n = 343) for 3 years. The study in-
volved patients after radical resection of the lung parenchyma 
(pR0 in the postoperative pathomorphological examination), 
with confirmed an activating mutation in the EGFR gene (only 
a deletion in exon 19 or a substitution in exon 21). Adjuvant 
chemotherapy in the ADAURA study was allowed based on 
individually assessed indications before randomization, but ra-
diotherapy was not allowed. The primary endpoint of the study 
was to assess disease-free survival in patients with stages IB–IIIA 
(secondary endpoints: assessment of benefits in individual po-
stoperative stages and the overall population in terms of dise-
ase-free and overall survival, impact on quality of life and safe-
ty). Selected features of the assessed population are presented  
in table VII.

The first analysis of the ADAURA study results showed 
that endpoints were met – the use of osimertinib in the entire 
study population allowed for a significant reduction in the risk 
of death or disease recurrence by 80%. In postoperative stages 
II-IIIA, the rate was even more favorable and amounted to 83%. 
In the 2-year follow-up of patients with postoperative stages 
II–IIIA, 90% of patients receiving adjuvant treatment with osi-
mertinib and 44% of patients receiving placebo were still alive 
without signs of disease recurrence (other results in tab. VIII) [7].

The cumulative risk of recurrence in the central nervous 
system (CNS) was significantly lower in the group of patients 
treated with osimertinib after a 24-month follow-up, 98% of pa-
tients receiving osimertinib had no brain metastases compared 
to 85% of patients in the placebo group (risk reduction by 82%; 
p < 0.0001). Local recurrences were reported in 7% of patients 
receiving osimertinib and 18% in the placebo group, and di-
stant metastases in 4% and 28% of patients, respectively. Grade 
3 or higher adverse reactions occurred in 20% of patients 
in osimertinib group and 13% in the placebo group. The most 
common adverse events (all grades) in the osimertinib arm 
versus placebo were diarrhea (46% vs. 20%), onychomycosis 
(25% vs. 1%), dry skin (19% vs. 6%), and pruritus (19% vs. 9%). 
The rate of treatment discontinuation due to adverse events 
was 11% and 3%, respectively [7].

Benefits associated with the use of osimertinib in terms 
of significant prolongation of disease-free survival were also 
noted in patients who received chemotherapy (84% risk re-
duction) and those who did not undergo chemotherapy (77% 
risk reduction) [8].

Longer follow-up of patients in the ADAURA study, presen-
ted during the ESMO Congress in 2022, confirmed the above-
-mentioned observations [8]. Median disease-free survival for 
patients with stage II and IIIA receiving osimertinib or placebo 
was 65.8 and 21.9 months, respectively, representing a 77% 
reduction in the risk of death or relapse. The percentage of pa-
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tients living without recurrence of the disease reached 70% 
in the osimertinib group compared to 29% in the placebo 
group [42].

The use of osimertinib in the adjuvant treatment 
after radical resection of the lung parenchyma (R0) is ju-
stified in patients with a diagnosis of adenocarcinoma or 
cancer with a predominance of adenocarcinoma in sta-
ges IB, II, and IIIA, with an activating mutation in the EGFR 
gene (only deletion in exon 19 or substitution in exon 
21) independently of the expression of the programmed 
death ligand type 1 (PD-L1).  This indication requires 
EGFR gene status testing in each patient with primary 
lung adenocarcinoma or NSCLC with a predominance 
of adenocarcinoma component undergoing complete 
resection (the assessment of PD-L1 status should be 
a second step after excluding the presence of mutations 
in the EGFR gene).

Patients after incomplete resection (surgical margins 
with the presence of neoplastic cells R1 or R2) should receive 
chemotherapy (use of radiotherapy can be considered). In 
patients with stages II and IIIA after complete resection, 
apart from osimertinib, adjuvant postoperative chemothe-
rapy should also be used, which should precede osimertinib 
(except for patients with real and documented contraindica-
tions to chemotherapy, which include, for example, kidney 
failure, neuropathy, and significant hearing impairment). 
In patients who do not receive adjuvant chemotherapy, 
the use of osimertinib should be started no later than 10 
weeks after lung resection (it is advisable to start treatment 

as early as possible, provided that the result of EGFR gene 
status is known). In patients receiving adjuvant chemothe-
rapy, osimertinib should be used no later than 26 weeks 
after surgery. Adjuvant treatment with osimertinib lasts 
up to 3 years. During the use of osimertinib, control tests 
should be performed (evaluation of treatment effectiveness 
and safety) in accordance with the summary of product cha-
racteristics (SmPC) and applicable B.6 program. Follow-up 
examinations after the completion of adjuvant treatment 
should be conducted in accordance with the currently 
applicable standard.

Conclusions
New systemic therapies (molecularly targeted drugs and im-
mune checkpoint inhibitors) are increasingly used in the ra-
dical management of cancer patients in combination with 
local treatment. The benefits of combining new drugs 
with surgery or radiotherapy also apply to NSCLC patients. 
The results of the ADAURA study, regardless of the lack 
of final OS results, justified the introduction of osimertinib to 
the standard of adjuvant postoperative treatment of NSCLC 
patients. The conditions for optimal use of osimertinib 
in adjuvant postoperative treatment include appropriate 
qualification for pulmonary parenchyma resection as well 
as pathomorphological and molecular diagnostics. Further 
studies are currently underway, the goals of which include, 
but are not limited to, identifying the optimal duration 
of osimertinib treatment, the use of anti-EGFR therapy in pa-
tients undergoing resection for very early stage (IA) NSCLC, 

Table VII. Characteristics of patients in the ADAURA study (selected features) [7]

Features Osimertinib [%] Placebo [%]

postoperative stage – IB/II/IIIA 32/34/35 32/34/34

histological type – adenocarcinoma/other 96/4 97/3

performance status – 0/1 64/36 64/36

EGFR gene mutation – ex19del/eks21sub/T790M 55/45/1 55/45/1

resection – lobectomy/other types 97/3 94/6

lymph nodes – N0/N1/N2 disease 41/29/31 42/28/30

adjuvant chemotherapy – yes/no 60/40 60/40

ex19del – deletion in exon 19 of the EGFR gene; ex21sub – substitution in exon 21 of the EGFR gene; T790M – replacement of threonine with methionine in exon 20 of the EGFR 
gene

Table VIII. Phase III ADAURA study results [7]

Index Osimertinib Placebo

median disease-free survival [months]
total patients (stages IB–IIIA)
patients in stages II and IIIA

not reached
not reached

19.6
27.5

reduction in the risk of death or recurrence [%]
total patients (stages IB–IIIA)
patients in stages II and IIIA

80% (p < 0.0001)
83% (p < 0.0001
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