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ABSTRACT

Purpose of the study. To determine the frequency and co-occurrence with major somatic drivers of the germline CHEK2 p.Ile157Thr mutation 
in patients with non-small cell lung cancer (NSCLC) in the Republic of Tatarstan.
Patients and methods. Targeted next-generation sequencing (NGS) of key oncogenes was performed on tumor tissue from 151 patients. A bib-
liographic search was carried out manually in Google Scholar and PubMed using the terms “CHEK2 I157T,” “p.Ile157Thr,” “c.470T>C,” “NSCLC,” 
“germline,” “NGS,” among others; search formulations were refined with the aid of artificial intelligence, followed by mandatory manual verification. 
Statistical analysis was performed in SPSS v18.0. Proportions were compared using Fisher’s exact test with a significance threshold of p < 0.05.
Results. The p.Ile157Thr variant was identified in 12 patients (7.9 %); all cases (100 %) were histologically confirmed adenocarcinomas. 
A positive family history of malignant tumors was recorded in 2 patients (16.7 %), and multiple primary malignancies in 2 patients (16.7 %). 
Concomitant driver mutations were detected in 8 patients (66.7 %): EGFR in 5 (62.5 %), while 3 patients (37.5 %) harbored mutations in KRAS 
(12.5 %), NRAS, and BRAF, respectively. In 4 patients (33.3 %), p.Ile157Thr was the sole molecular event. In a comparison of carriers versus 
non-carriers of CHEK2 p.Ile157Thr, no statistically significant differences were observed in stage distribution or in the frequency of co-occurring 
driver alterations (Fisher’s exact test, p > 0.05).
Conclusion. The germline CHEK2 p.Ile157Thr (c.470T>C) variant was identified in a subset of patients with lung adenocarcinoma and in several 
cases was accompanied by somatic driver mutations. The obtained data refine the frequency of this variant in the studied population and describe 
the molecular characteristics of tumors in carriers, providing a basis for further evaluation of the potential clinical relevance of CHEK2 in NSCLC.

Keywords: CHEK2, p.Ile157Thr, c.470T>C, I157T, lung cancer, non-small cell lung cancer, NGS, next-generation sequencing, germline 
mutations, hereditary mutations
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РЕЗЮМЕ

Цель исследования. Определить частоту и сочетание с основными соматическими драйверами герминальной мутации СHEK2 
p.Ile157Thr у пациентов с немелкоклеточным раком легкого (НМРЛ) в Республике Татарстан.
Пациенты и методы. Панельное NGS-секвенирование ключевых онкогенов выполнено в опухолевом материале 151 пациента. 
Библиографический поиск проводился вручную в Google Scholar, PubMed по сочетаниям «CHEK2 I157T», «p.Ile157Thr», «c.470T>C», 
«NSCLC», «germline», «NGS» и др.; формулировки уточнялись с помощью искусственного интеллекта при обязательной ручной вери-
фикации. Статистическую обработку выполняли в SPSS v18.0; для сравнения долей применяли точный критерий Фишера, уровень 
значимости p < 0,05.
Результаты. Вариант p.Ile157Thr выявлен у 12 (7,9 %) пациентов: у 100 % подтверждена гистологически аденокарцинома. Семейный 
анамнез злокачественных опухолей зафиксирован у 2 (16,7 %) пациентов, множественные первичные новообразования – у 2 (16,7 %). 
Сопутствующие драйверные мутации обнаружены у 8 (66,7 %): EGFR – у 5 (62,5 %), у 3 (37,5 %) была обнаружена одна из мутаций KRAS 
(12,5 %), NRAS и BRAF соответственно. У 4 (33,3 %) p.Ile157Thr было единственным молекулярным событием. При сравнении носителей 
и неносителей CHEK2 p.Ile157Thr по стадиям заболевания и частоте сопутствующих драйверов статистически значимых различий 
не выявлено (точный критерий Фишера, p > 0,05).
Заключение. Герминальный вариант CHEK2 p.Ile157Thr (c.470T>C) выявлен у части пациентов с аденокарциномой легкого и в ряде 
случаев сочетался с соматическими драйверными мутациями. Полученные данные уточняют его частоту в исследуемой популяции 
и описывают молекулярные особенности опухолей у носителей, что может быть использовано в дальнейших исследованиях кли-
нического значения CHEK2 при НМРЛ.

Ключевые слова: CHEK2, p.Ile157Thr, c.470T>C, I157T, рак легкого, немелкоклеточный рак легкого, NGS, cеквенирование нового 
поколения, герминальные мутации, наследственные мутации
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BACKGROUND

Lung cancer is one of the most aggressive ma-
lignant neoplasms and remains among the leading 
causes of cancer morbidity (2nd place – 2.1 million 
new cases) and mortality (1st place – 1.8 million 
deaths annually) worldwide [1]. The etiology of the 
disease represents a complex interplay between 
exogenous factors and genetic alterations, including 
both hereditary predisposition and sporadic somatic 
mutations [2]. Smoking is considered the predomi-
nant exogenous driver, accounting for 80–90 % of 
cases among men and 60–70 % among women [3].

Despite advances in diagnostic and therapeutic 
strategies, the prognosis of lung cancer remains 
poor, underscoring the need for novel treatment ap-
proaches based on a deeper understanding of the 
molecular mechanisms of carcinogenesis. In this 
context, precision medicine, grounded in the identifi-
cation of tumor-specific genetic characteristics, has 
emerged as a pivotal direction in modern oncology, 
transforming therapeutic paradigms and improving 
the likelihood of long-term remission.

A major breakthrough in the molecular character-
ization of non-small cell lung cancer (NSCLC) was 
the discovery of the role of EGFR (epidermal growth 
factor receptor) mutations in the early 2000s, which 
not only revealed the pathogenetic heterogeneity of 
the disease but also laid the foundation for the devel-
opment of targeted therapies [4]. The introduction of 
high-throughput next-generation sequencing (NGS) 
technologies into clinical practice enabled the de-
tection of rare and previously unrecognized genetic 
variants associated with oncogenesis. This led to 
the identification of a wide spectrum of driver muta-
tions, including alterations in ALK, ROS1, KRAS, BRAF, 
MET, RET, and other genes, each defining a unique 
biological tumor subtype requiring an individualized 
therapeutic approach [5].

Although most molecular alterations in NSCLC 
are somatic and associated with exposure to ex-
ogenous carcinogens, recent evidence highlights 
the contribution of hereditary mutations. In a large 
cohort study by Sorscher S. et al., including 7,788 
unrelated patients with lung cancer who underwent 
uniform NGS testing (panel of up to 159 genes, 

mean sequencing depth ≈ ×350), pathogenic or 
likely pathogenic variants were identified in 14.9 % 
of patients (1,161/7,788). The most frequent muta-
tions included BRCA2 (2.8 %), CHEK2 (2.1 %), ATM 
(1.9 %), TP53 (1.3 %), BRCA1 (1.2 %), EGFR (1.0 %), 
APC (0.9 %), and PALB2 (0.5 %). Notably, 61.3 % of 
all detected variants were found in genes involved 
in DNA damage repair, and 95 % were classified as 
clinically significant [6]. In the present review, we 
focus on germline variants in the CHEK2 (Checkpoint 
Kinase 2) gene, which plays a key role in maintain-
ing genomic stability and regulating the cell cycle, 
with specific emphasis on the CHEK2 p.Ile157Thr 
(c.470T>C) missense variant.

The involvement of CHEK2, a gene encoding the 
serine/threonine kinase CHK2, a central component 
of the DNA double-strand break response pathway, 
was first demonstrated by Bell D. W. et al. in 1999. 
In their study, a germline 1100delC mutation was 
identified in a family with Li–Fraumeni syndrome. 
Loss of CHK2 kinase activity was shown to impair 
phosphorylation of key proteins (p53, BRCA1, CD-
C25C), compromising checkpoint activation and DNA 
repair, and thereby predisposing to early-onset and 
multiple malignancies. These findings established 
CHEK2 as a tumor suppressor gene [7].

In 2002, two independent studies extended this 
concept to a broader population context. Meijers-
Heijboer H. et al. demonstrated that 1100delC 
confers an approximately twofold increased risk 
of breast cancer in women and nearly a tenfold in-
crease in men in non-BRCA families [8]. Vahteris-
to P. et al. reported that the same allele accounts 
for a considerable proportion of familial clusters of 
breast cancer and is associated with loss of CHK2 
expression in tumor tissue [9].

In 2004, both the allelic and nosological spectra 
were expanded: Kilpivaara O. et al. were the first to as-
sociate the missense variant I157T, which retains par-
tial kinase activity, with a moderate increase in breast 
cancer risk, demonstrating that not only truncating 
mutations but also functionally defective amino acid 
substitutions are involved in tumorigenesis [10].

Cybulski C. et al. simultaneously investigated 
three Polish founder alleles of CHEK2 – the truncat-
ing 1100delC and IVS2+1G>A variants, as well as 
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the missense p.Ile157Thr – and showed that their 
carriage increases the risk not only of breast can-
cer but also of malignancies of the colon, prostate, 
thyroid, and kidney, thereby firmly establishing the 
gene as a multi-organ, moderate-penetrance cancer 
susceptibility factor [11].

The best-studied CHEK2 mutations remain p.Ile-
157Thr and 1100delC, both associated with an 
increased risk of several malignancies, including 
breast cancer [12], colorectal cancer [13], and pros-
tate cancer [11]. However, the limited evidence on the 
role of CHEK2 in lung cancer pathogenesis leaves 
a substantial gap in understanding the molecular 
basis of the disease and restricts the potential for 
applying personalized therapeutic approaches in af-
fected carriers of this genetic alteration.

CHEK2 exhibits pronounced geographic hetero-
geneity. In Northern Europe, the truncating founder 
mutation c.1100delCpredominates, with population 
carrier frequencies approaching approximately 1 % 
in the United Kingdom and the Netherlands, grad-
ually decreasing toward Southern Europe, where it 
is detected only sporadically. In Eastern (and partly 
Central) Europe, the distribution shifts toward the 
missense variant p.I157T (c.470T>C), with heterozy-
gous carriers comprising around 5 % of the general 
population in Poland, Latvia, Hungary, and Russia, 
and 2–3 % in the Czech Republic, Slovakia, and Ger-
many, making it the most common regional CHEK2 
variant. In Asian populations, European founder 
mutations are virtually absent: in a cohort of 8,085 
Chinese women, the total frequency of pathogenic 
CHEK2variants did not exceed 0.3 %, with half rep-
resented by a novel nonsense allele p.Y139X. Inde-
pendent datasets demonstrated an association be-
tween the recurrent missense variant p.H371Y and 
breast cancer susceptibility [14]. Taking into account 
this regional distribution, the present study focused 
on the p.Ile157Thr (c.470T>C) variant as the most 
prevalent and clinically relevant CHEK2 alteration in 
Eastern Europe.

A neighboring region ethnographically related to 
the Republic of Tatarstan – the Republic of Bashkor-
tostan – demonstrates a similar Eastern European 
pattern: in a cohort of 977 breast cancer patients 
and 1,069 controls, the p.Ile157Thr (c.470T>C) mis-

sense variant was the most frequent (~5 % in both 
cohorts), whereas c.1100delC and the splice muta-
tion c.444+1G>A were detected in only 0.4 % of cas-
es, and a large deletion del5395 occurred in 1.23 % 
of patients and only 0.09 % of healthy controls [15].

Thus, the rationale for selecting CHEK2 for investi-
gation is determined by its pivotal role in the DNA dam-
age response system and the high prevalence of the 
p.Ile157Thr variant in the Eastern European population.

Purpose of the study: to determine the frequency 
and co-occurrence with major somatic drivers of the 
germline CHEK2 p.Ile157Thr mutation in patients 
with NSCLC in the Republic of Tatarstan.

PATIENTS AND METHODS

The present study included patients with NSCLC 
treated at the Republican Clinical Oncology Dispen-
sary of the Ministry of Health of the Republic of Ta-
tarstan named after Prof. M. Z. Sigal. In total, tumor 
tissue samples from 151 patients were analyzed. The 
median age was 67 years, and the mean age was 
64 years. There were 70 men (46.3 %) and 81 women 
(53.7 %). The ethnic composition of the cohort was 
homogeneous (Russians and Tatars), reflecting the 
demographic structure of the region. The smoking 
history of the patients demonstrated a typical distri-
bution for an NSCLC cohort and included both cur-
rent/former smokers and never-smokers.

Tumor samples were analyzed using next-genera-
tion sequencing (NGS) on the NextSeq 2000 platform 
(Illumina) with the KAPA HyperPETE LC Fusion Panel 
and KAPA HyperChoice panels (Roche Diagnostics).

The genomic analysis included:
A DNA panel comprising 43 genes associated with 

DNA repair, cell cycle regulation, and oncogenesis:
- ATM, ATR, BARD1, BRCA1, BRCA2, BRIP1, CDH1, 

CDK12, CHEK1, CHEK2, EPCAM, FANCL, MLH1, 
MSH2, NBN, NF1, PALB2, PMS2, RAD51B, RAD51C, 
RAD51D, RAD54, STK11, TP53, KRAS, NRAS, BRAF, 
EGFR, ERBB2, PIK3CA, MET (ex14), KIT, POLE, KEAP1, 
PDGFRA, ESR1, EPCAM, IDH1/2.

- An RNA panel aimed at detecting transcriptional 
alterations and fusion transcripts in 17 key onco-
genes: ALK, AXL, BRAF, EGFR, FGFR1–3, MET, NRG1, 
NTRK1–3, PDGFRA, PDGFRB, PPARG, RET, ROS1.

Южно-Российский онкологический журнал 2025. Т. 6, № 4. С. 36-45
Сигал А. М.�, Гордиев М. Г., Мостюков Б. Ф., Саттарова Н. З., Зинченко С. В. Мутация CHEK2 p.Ile157Thr (c.470T>C) при немелкоклеточном раке легкого: 

региональный опыт 



40

Annotation and interpretation of identified vari-
ants were performed using the ClinVar, gnomAD, and 
dbSNP databases, which allowed differentiation be-
tween somatic and germline alterations. The CHEK2 
p.Ile157Thr (c.470T>C, rs17879961) variant was iden-
tified as a known germline variant registered in these 
databases and classified as pathogenic according 
to ACMG (2015) criteria. Detection of this variant in 
tumor tissue reflects the presence of an inherited 
mutation rather than a purely somatic event, which is 
supported by its annotation in population and clinical 
variant databases.

The literature search was performed manually in 
Google Scholar and PubMed using combinations 
of the following keywords: “CHEK2”, “p.Ile157Thr”, 
“c.470T>C”, “NSCLC”, “germline”, “NGS”, etc. At the 
stage of content analysis, interpretation of the arti-
cles, and stylistic optimization of the wording, the 
artificial intelligence system ChatGPT o3 was used, 
with mandatory manual verification and editing of 
each fragment.

Statistical analysis
Statistical processing was carried out using SPSS 

software (version 18.0). Fisher’s exact test was ap-
plied for comparison of categorical variables. Dif-
ferences were considered statistically significant at 
p < 0.05. Statistical analysis was limited to internal 
comparison of clinical and molecular characteristics 
between carriers and non-carriers of the CHEK2 p.Ile-
157Thr (c.470T>C) variant.

STUDY RESULTS

A germline CHEK2 mutation was identified in 12 
patients (prevalence 7.95 %), and in all cases, the 
detected variant was c.470T>C (p.Ile157Thr, I157T). 
Histologically, all patients had lung adenocarcinoma 
of varying degrees of differentiation. The sex dis-
tribution was equal (6 men and 6 women), and the 
mean age was 65 years. Five individuals (41.7 %) 
were active or former smokers, whereas 7 patients 
(58.3 %) reported no history of smoking.

One female patient had been diagnosed in 2006 
with right breast cancer (stage III, T3N1M1), for 
which she underwent radical mastectomy, chemo-

therapy, and external-beam radiation therapy. In 
2024, a second primary tumor was identified a right 
upper lobe lung adenocarcinoma localized in a re-
gion of prior radiation changes. Tumor profiling re-
vealed EGFR exon 19 deletion, a BRCA1 mutation, 
and the germline CHEK2 p.Ile157Thr (c.470T>C) 
variant.

Another female patient had been diagnosed in 
2009 with papillary thyroid carcinoma (stage II, 
pT 2N0M0) and underwent a thyroidectomy followed 
by radiation therapy. In 2016, she was diagnosed 
with left upper lobe lung adenocarcinoma (stage 
IIA, pT 1N1M0), treated with extended lobectomy. 
In 2024, disease progression was documented, with 
metastases to the contralateral lung and submandib-
ular salivary gland, along with the diagnosis of a third 
primary tumor – renal cancer. Molecular analysis of 
the lung tumor identified an EGFR exon 19 deletion 
and the germline CHEK2 p.Ile157Thr (c.470T>C) 
variant.

These two clinical observations demon-
strate a  phenotypic association between 
CHEK2 p. Ile157Thr carrier status and the develop-
ment of multiple primary tumors of distinct local-
ization, including malignancies of the thoracic and 
genitourinary systems, consistent with previously 
reported associations in CHEK2‑positive individuals.

Analysis of disease stages revealed a distribution 
typical for NSCLC: early (stage I) and metastatic dis-
ease (stage IV) predominated, while intermediate 
stages (II–III) were less common (Fig. 1). The clinical 
course corresponded to patterns widely observed 
in NSCLC cohorts, with most patients presenting 
with localized or locally advanced disease, and the 
remainder with metastatic spread.

Additional somatic driver mutations were detected 
in 8 patients (66.7 %) (Fig. 2). The most frequent 
alterations involved EGFR, followed by less common 
changes in KRAS, NRAS, and BRAF. In two patients, 
EGFR-positive tumors co-occurred with TP53 or 
BRCA1 variants; a potential germline origin of the 
latter cannot be excluded because only tumor tissue 
was sequenced. In four patients (33.3 %), the CHEK2 
p.Ile157Thr variant was detected in isolation, without 
accompanying somatic driver mutations.

The immunohistochemical profile of tumors was 
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consistent with lung adenocarcinoma: TTF‑1 and 
CK7 positive, p40 negative, with Ki‑67 ranging from 
15 % to 60 %.

Comparison of disease stage distribution and 
frequency of somatic driver mutations between 
carriers and non-carriers of the CHEK2 p.Ile157Thr 
(c.470T>C) variant revealed no statistically signifi-
cant differences (Fisher’s exact test, p > 0.05).

DISCUSSION

The present study is one of the first in the Republic 
of Tatarstan aimed at identifying the germline CHEK2 
p.Ile157Thr (c.470T>C) mutation and its co-occur-
rence with somatic driver alterations in patients with 
NSCLC. The analysis was performed using next-gen-
eration sequencing (NGS).

In the study by Kazakov A. M. et al., which includ-
ed 90 patients with stage I–IIIA NSCLC, the authors 
conducted targeted sequencing of tumor tissue with 
parallel analysis of paired “normal” lung material, 
enabling a systematic description of the somatic 
mutational landscape of two histological subtypes 
(63 adenocarcinomas and 27 squamous cell car-
cinomas). The 78‑gene panel encompassed both 
point mutations (e. g., EGFR, KRAS, BRAF) and gene 
rearrangements (e. g., ALK, ROS1, RET). Adenocar-

cinomas were dominated by TP53, KRAS, and EGFR 
alterations, with a range of rare but clinically mean-
ingful events (including BRAF) that were consistent 
with global estimates. For CHEK2, rare somatic 
variants were reported predominantly in adenocar-
cinomas (mainly in exon 2), while germline status 
was not assessed and the p.Ile157Thr (I157T) allele 
was not detected. Thus, although the study provides 
relevant context for the somatic landscape of local-
ized NS CLC and supports the value of expanded 
panels, our work fundamentally differs by focusing 
on the germline CHEK2 p.Ile157Thr variant and its 
prevalence and molecular associations in an Eastern 
European clinical cohort [16].

Research addressing the CHEK2 p.Ile157Thr 
(c.470T>C) variant as a  hereditary risk factor 
for lung cancer is represented in the works of 
Brennan P.  et  al.  [17], Cybulski C. et al.  [18], and 
Wang Y. et al. [19], which demonstrated that I157T is 
associated with a reduced risk of squamous cell carci-
noma of the lung, while no significant protective effect 
has been confirmed for adenocarcinoma. All three stud-
ies were conducted in European populations, where 
the I157T allele shows a minor allele frequency of ap-
proximately 4–5 %. The reported CHEK2 I157T carrier 
rate among lung cancer patients ranged from 1 % to 
3 %, and approximately 5 % in the general population.

Fig. 1. Percentage distribution of patients with the CHEK2 
p.Ile157Thr mutation by stage of lung cancer

Distribution by stages

█  1st stage	 33,3 %
█  2st stage	 8,3 %
█  3st stage	 25 %
█  4st stage	 33,3 %

Fig. 2. Percentage distribution of patients with the CHEK2 
p.Ile157Thr mutation according to the coexistence of lung 
cancer with driver mutations.

  Co-occurring CHEK2 p.Ile157Thr driver mutations

█  KRAS 	 8,3 %
█  NRAS	 8,3 %
█  BRAF	 8,3 %
█  CHEK2 p.Ile157Thr only	 33,3 %
█  EFGR	 41,7 %

Южно-Российский онкологический журнал 2025. Т. 6, № 4. С. 36-45
Сигал А. М.�, Гордиев М. Г., Мостюков Б. Ф., Саттарова Н. З., Зинченко С. В. Мутация CHEK2 p.Ile157Thr (c.470T>C) при немелкоклеточном раке легкого: 

региональный опыт 



42

In our study, the p.Ile157Thr (c.470T>C) mutation 
was detected in 12 out of 151 patients, correspond-
ing to a carrier frequency of 7.9 % (95 % CI: 4.6–
13.4 %). All carriers were heterozygous, with an allele 
frequency of 3.98 % (95 % CI: 2.3–6.8 %).

All 12 carriers of the CHEK2 p.Ile157Thr (c.470T>C) 
variant were diagnosed with lung adenocarcinoma; 
squamous cell carcinoma and small cell carcinoma 
were not observed in the carrier subset. Historically, 
CHEK2 p.Ile157Thr has been associated with a pro-
tective effect primarily for squamous cell lung cancer, 
without a significant influence on adenocarcinoma 
risk. The higher proportion of carriers in the present 
study may reflect population-specific and histological 
characteristics, as well as the limited sample size.

Current evidence on the role of CHEK2 p.Ile157Thr 
(c.470T>C) in lung cancer remains based on a small 
number of studies, predominantly from 2007–2014. 
Large European NGS investigations focusing specif-
ically on this variant and its somatic co-alterations 
have not yet been conducted.

In our cohort, 66.7 % of CHEK2 p.Ile157Thr carri-
ers exhibited additional oncogenic events, most com-
monly EGFR alterations, and less frequently KRAS, 
BRAF, and NRAS mutations. This pattern reflects the 
expected mutation profile of lung adenocarcinoma, 
summarized in the review by Kharagezov D. A. et al., 
which discusses common point mutations (EGFR, 
KRAS) and rare but clinically relevant events (BRAF), 
whereas germline CHEK2 variants were not consid-
ered [20]. The observed co-occurrence of germline 
CHEK2 with common and rare drivers should be 
interpreted as hypothesis-generating. Validation 
requires larger multicenter cohorts, paired tumor–
normal testing, and functional assays.

NGS remains essential for identifying such com-
plex interactions. Accumulating data on the relation-
ships between germline predisposition variants and 
somatic tumor profiles may help refine the biological 
role of CHEK2 and potentially support its incorpora-
tion as a prognostic or stratification marker in NSCLC 
precision oncology.

To date, only a limited number of large NGS data-
sets include both germline variants and somatic 
profiles in NSCLC with reported CHEK2 alterations. 
In a study by Zhang S. S. et al., 70 patients (1.15 %) 

carried pathogenic germline CHEK2 variants, and 
among them, 33 % (n = 23) were p.Ile157Thr car-
riers. Co-occurring somatic drivers included KRAS 
G12C/G12D (~40 %), EGFR ex19del/L858R (~25 %), 
and isolated cases of ALK, ROS1, RET, MET exon 
14 skipping, and BRAF V600E [21]. However, the so-
matic spectrum was not stratified by specific CHEK2 
alleles, including p.Ile157Thr (c.470T>C), limiting 
conclusions.

Mezquita L. et al. identified 547 patients (0.62 %) 
with any pathogenic CHEK2 variant, with somatic 
driver frequencies of EGFR 34 %, KRAS 21 %, and 
ALK/ROS1/MET/BRAF ~15 % combined; however, 
specific CHEK2 alleles were not detailed [22].

In a Chinese study by Zhou N. et al., germline 
CHEK2 mutations were identified in 89 individu-
als (1.8 %), but p.Ile157Thr (c.470T>C) was not 
observed, consistent with its low prevalence in 
Asian populations. Nonsense and truncating al-
leles (p.Y139*, K373fs) predominated. Among so-
matic drivers, EGFR alterations dominated (~55 %), 
KRAS occurred in <10 %, and ALK/ROS1/MET exon 
14 events were rare [23].

Thus, CHEK2 I157T is rare in Asian cohorts and 
more frequent in North American datasets, although 
the multiethnic composition of these cohorts com-
plicates population-specific interpretation. Without 
robust ancestry stratification, precise prevalence 
estimates for Eastern Europe remain uncertain. Im-
portantly, no large NGS study has yet systematically 
examined the association between germline CHEK2 
variants and somatic NSCLC drivers in Europe, 
particularly with focused attention on p.Ile157Thr 
(c.470T>C).

Therefore, the present regional NGS-based inves-
tigation from an Eastern European population pro-
vides the first data generated using contemporary 
molecular diagnostics on the prevalence of CHEK2 
p.Ile157Thr (c.470T>C) and its co-mutation patterns 
in NSCLC.

At present, germline CHEK2 mutations are known 
to increase the risk of breast, colorectal, and pros-
tate cancer, which is reflected in NCCN1 guide-
lines [24, 25]. Enhanced surveillance protocols are 
1 National Comprehensive Cancer Network (NCCN) [Internet]. Available 
at: https://www.nccn.org – Editorial note.
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recommended for carriers. However, in NSCLC, the 
role of CHEK2 remains poorly defined. CHEK2 is not 
included among hereditary risk genes in the NCCN 
NSCLC guidelines or in the low-dose CT lung cancer 
screening guideline [26, 27]. Only two germline con-
texts are clearly addressed: exclusion of germline 
EGFR p.T790M when detected in tumor tissue, and 
Li–Fraumeni syndrome (germline TP53), discussed 
in specific recommendations. Other driver loci (ALK, 
ROS1, MET, BRCA2, RB1, etc.) are considered exclu-
sively therapeutic somatic targets, without guidance 
for family screening [27].

This creates a dual gap: carriers of CHEK2 vari-
ants do not receive lung cancer screening recom-
mendations even in the presence of family history, 
while families with hereditary NSCLC patterns do 
not routinely undergo CHEK2 testing despite its rele-
vance in other cancers. This imbalance underscores 
the need for further research into the contribution 
of CHEK2 – particularly p.Ile157Thr (c.470T>C) – to 
NSCLC carcinogenesis.

CONCLUSION

Analysis of this regional cohort of patients with 
non-small cell lung cancer demonstrates that the 
germline CHEK2 p.Ile157Thr (c.470T>C) variant oc-
curs more frequently than suggested by internation-
al datasets and forms a distinct molecular context 
within these tumors. All identified carriers had lung 
adenocarcinoma, and most exhibited co- occurrence 

of the germline variant with somatic driver alter-
ations typical for this subtype – predominantly 
EGFR mutations, and less frequently KRAS, BRAF, 
and NRAS. This indicates that, even in the presence 
of well-established “classical” somatic patterns, the 
disease profile may be influenced by the underlying 
hereditary background. The findings obtained using 
modern NGS approaches represent the first system-
atic data on the frequency and molecular environ-
ment of p.Ile157Thr in Eastern Europe and highlight 
an evident gap in the literature.

Comparative analysis of the clinical and molec-
ular features of carriers and non-carriers of CHEK2 
p.Ile157Thr did not reveal statistically significant 
differences; however, the observed combinations 
underscore the need for deeper investigation into 
the interplay between germline and somatic events 
in lung carcinogenesis. Particular attention is war-
ranted for patients with multiple primary malignan-
cies, consistent with the known multi-organ cancer 
susceptibility associated with pathogenic CHEK2 
variants and emphasizing the limited representation 
of such patients in current NSCLC guidelines.

The practical value of the obtained data lies in their 
potential to inform regional approaches to genetic 
counseling and refine the interpretation of NGS pro-
files. With further data accumulation, it may become 
possible to determine whether germline CHEK2 vari-
ants – especially p.Ile157Thr –serve as prognostic 
markers, risk-stratification factors, or indirect indi-
cators of the likelihood of specific somatic drivers.
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