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INTRODUCTION

Lung cancer, its diagnosis and treatment are relevant
problems in oncology. Lung cancer is one of the most common
oncological diseases not only in Lithuania, but also worldwide.
According to the World Health Organization (WHO) in 2012, the
incidence of lung cancer was 1.8 million, accounting for about 12.7%
of all diagnosed cancer cases. The death rate was 1.59 million cases
(18.2 %). The Data from the National Cancer Institute (NVI) Cancer
Registry demonstrated similar trends - morbidity in 2012 reached
1421 new cases (8 % of all diagnosed cases of cancer), which resulted
in 1355 deaths (16.97 %).

Laryngeal cancer is one of the most common head-neck
malignant tumors. Laryngeal cancer is the 20th in the structure of
oncological diseases, with 151,000 new cases of this disease being
diagnosed and 90,000 deaths annually in the world. Despite the fact
that the main risk factors for the disease are tobacco smoking and
alcohol consumption, it cannot be excluded that infectious pathogens
such as human papillomavirus (HPV) infection could contribute as a
carcinogenic factor.

HPV infection has been shown to be one of the main
intraepithelial cervical cancer changes and cancer risk factors. The
role of HPV in laryngeal cancers is also extensively studied. Viral
infection in these tumors usually is transmitted via a direct contact.
However, it is believed that HPV is not limited to spread via a direct
contact only (most often by sexual contact), but also via a
hematogenous and air droplet pathways, thus reaching deeper tissues,
for example, lung tissue cells.

In order to determine the process of laryngeal and lung
carcinogenesis which might be potentially affected by active HPV
genes, the search for gene candidates was performed by cluster
analysis. The analysis combined clinical-pathological data from
medical documentation, HPV infection, and the linkage between
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single-nucleotide polymorphism (SNPs) associated with this infection
in order to determine the long-term survival determinants of patients.

1. AIM OF DISSERTATION

The aim of the study was to evaluate the relationship between
HPV infection and gene TP53, MDM2, MDM4, MTHFR, CASPS and
CCRS5 SNP frequencies and clinical-pathological parameters, and their
relevance to the survival of patients with laryngeal and lung cancers

2. OBIJECTIVES OF THE DISSERTATION

1. To determine HPV infection in patients with cervical cancer,
laryngeal and lung cancer.

2. To evaluate the frequencies of TP53, MDM?2, MDM4, MTHFR,
CASPS, CCRS5 in the test samples and the association with
clinical-pathological data from patients.

3. To determine the survival dependence of laryngeal and lung
cancer patients based on the molecular markers.

4.  Selection of potential prognostic markers for assessing the course
of the disease in patients with laryngeal and lung cancer.

3. RELEVANCE AND SCIENTIFIC NOVELTY OF THE
RESEARCH

During this study, the cluster analysis aimed to evaluate the
active genes of the cervical canver, laryngeal and lung carcinogenesis
process and their interactions with HPV infection. The prevalence of
HPV in cervical cancer remained unchanged compared with the data
of previous Lithuanian researchers and are equal to 74.2 % for
invasive and 85.6 % for non-invasive cancer. For the first time in
Lithuania, infection with HPV in lung cancer patients has been
evaluated (3.3 %). 48.86% of laryngeal cancer patients were positive
for HPV infection. Cluster analysis was performed of HPV infection,
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the analyzed genes (TP53, MDM2, MDM4, MTHFR, CASPS, CCRY)
SNP frequencies and survival dependence of SNPs and clinical-
pathological analysis. Several combinations of SNPs, clinical-
pathological data and HPV infection have been identified that are
likely to affect the survival of the patients. The distribution of tumor
cells to the regional lymph nodes, the CASPS ins/del and the negative
HPYV test, have been shown to be indicators of poor survival prediction
in laryngeal cancer cases. MDM?2 T/T, non-proliferation of the tumor
to the lymph nodes - served as a good survival prognosis in laryngeal
cancer cases. The MTHFR gene C/T and the MDM2 gene T/T
combination can serve as a prognostic marker for the selection of
primary patients for non-surgical treatment of lung cancer.

4. MATERIALS AND METHODS

The research was performed during doctoral studies at the
Department of Botany and Genetics at the Biomedical Institute of
Vilnius University Life Sciences Center and the National Cancer
Institute (NVI). The project received a bioethical permission of the
Lithuanian Biomedical Research Ethics Committee for biomedical
research: 158200-13-638-204, with the addition of 2014-01-23.

Patients, selected to participate in the study, were chosen
following the main criteria: patients who were diagnosed with cervical
cancer, laryngeal or lung cancer for the first time and patients who
underwent surgery as the first cancer treatment. The participants
enrolled to the study signed Personal Information and Informed
Patient Consent Forms. During the period from 2013 to 2015, 297
patients surgically treated in Oncogynecology Surgery, Chest Surgery
and Oncology and Head-Neck and Skin Tumors Surgery departments
were enrolled.

The study evaluated the relationship between HPV, selected
genomic SNPs and clinical-pathological data and the survival rate of
laryngeal and lung cancer patients. The patient's cancer data (tumor
stage, degree of differentiation, TNM, disease progression and patient
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survival rates) and lifestyle data (age, tobacco smoking, alcohol
consumption) were collected and analyzed during the study. At the
begining the clinical-pathological data were evaluated for patients
with laryngeal and lung cancer, and then patients were divided into
groups based on the clinical-pathological data obtained from medical
records. All collected biological samples were tested for HPV
infection. Later, SNPs of selected genes were determined by PCR, RT-
PCR and RFLP. Subsequently, all parameters were evaluated and
overall analysis was performed in order to determine the
interrelationships between the parameters and the importance of
patient survival indicators and the prognosis of the course of the
disease.

5. RESULTS AND DISCUSSION

5.1. HPV infection in the cervical cancer, laryngeal and lung tumor
tissues

The role of HPV infection in the process of carcinogenesis in
the cervix has a clear pattern and a proven carcinogenicity, but the role
of HPV in other tissues of carcinogenesis remains elusive. According
to the different authors sources in cervical cancer cases HPV infection
is found up to 100 %. From 66 tested CC specimens 74.2% of
specimens (n =49) were found to be HPV DNA positive. In CIS group
85.6% of specimens (n = 77) were HPV DNA positive (p = 0.08).
After HPV typing the most prevalent HPV type was found to be HPV
16 in both groups of patients. In CC group HPV 16 was confirmed for
48.5 % of patients (n = 32), in CIS group — for 50.0 % of patients (n =
45) (p = 0.85). The European HPV 16 L83V variant is usually
associated with high risk of cervical cancer among women. A link
between the HPV and laryngeal carcinogenesis process is based on the
morphological similarity of the squamous epithelium of the larynx to
the cervical transitional epithelium, which is favorable for the spread
of the virus. According to the literature, HPV infection in the case of
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laryngeal cancer is found to be between 3 % to 85 %' of all cases.
However, the meta-analysis by Gama and co-authors covering 7347
cases from 179 studies conducted in different geographic regions has
shown somewhat lower limits on the prevalence of HPV in laryngeal
cancer. Studies have shown that the incidence of HPV infection varies
from 20 % to 30 %? in laryngeal cancer. In this study the rate of HPV
infection in the tissues was detected in 42.86 %. of laryngeal cancer
patients. The rate of infection with HPV infected in our study was
greater than was observed in the previous studies in Lithuanian
poulation. In the previous studies, the incidence of HPV infection was
reported to be 20.9 %* and 30.8 %*.

The first evidence of possible association between HPV
infection and bronchial lesions was published by Rubel and
Reynolds®. Syrjédnen with co-authors in 1979 raised the idea that HPV
infection may be one of the risk factors for lung carcinogenesis®.
Recent studies suggest that HPV infection in lung cancer can reach 78
%, according to Hsu and co-authored studies, HPV infection in
developed countries is 36 %, while in Asia it is 9-78 %’. Ahmadi and
co-authors conducted a meta-analysis covering 14 studies and found
16 % HPYV infection in 413 cases. A meta-analysis by Xiong and co-
authors, covering 6980 cases of lung cancer from 17 different
countries, showed that the HPV infection rate in the populations tested
was 3.64 %°. Previously, Hasegawa and co-authors studied non-
smokers and have revealed the inter-boundary differences between
HPV infection and lung cancer. In the Asian countries, the prevalence
was 28.1 %, in Europe - 8.4 %, in the North and South Aftrica - 21.3
%1°. The prevalence of HPV in this study in lung cancer patients was
3.3 %.

Thus, in our study, HPV infection has a more pronounced role
in cervical cancer (74.2-85.6 %) and larynx (42.9 %) in
carcinogenesis. The development of lung cancer is mostly influenced
by other risk factors, and HPV infectivity was the lowest (3.3 %).
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5.2. TP53, MDM2, MDM4, MTHFR, CASP8 and CCR5 SNP
frequencies associated with clinical-pathological characteristics

In this study, MDM?2 G/G and MTHFR T/T variants were only
identified for patients who were diagnosed with stage III-IV laryngeal
cancer, these SNPs were not typical for early stages of laryngeal
cancer. According to a study by Hong with co-authors, SNP of MDM?2
G/G is associated with poor tumor cell differentiation and advanced
laryngeal cancer stages'!. Bhowmik and co-authors study showed that
patients with G/G polymorphism have a higher risk of laryngeal
cancer than wild type T/T variants, among women the risk was found
to even 4 times greater, with a 5-fold higher risk for 7P53 Arg/Pro and
the combination of polymorphic variants of MDM2 G/G'.

In this study, the MDM?2 G/G variant for women with lung
cancer was found to be higher in women (18.8 %) than in men (18.8
% and 4.0 %) respectively. By analyzing the links between SNPs of
the tested genes and N, a relationship was established between the
MDM?2, CASPS, CCRS5 genes, and the spread of the tumor to the
regional lymph nodes. Patients with laryngeal tumor cells spread to
the lymph nodes, were mostly identified with MDM?2 T/G (62.5 %),
CASPS ins/del (50.0 %), and CCR5 wt/wt (81.3 %) polymorphic
variants.

5.3. TP53, MDM2, MDM4, MTHFR, CASP8 and CCRS5 gene
SNPs, clinical-pathological data association for laryngeal and lung
cancer patient survival rates

The results of the analysis showed that the evaluation of
clinical parameters - N value for patient survival, had a significant
influence on the distribution of laryngeal tumor into lymph nodes (p
= 0.007). The results of the analysis of the SNP association of the
investigated genes with the size of the primary tumor and the results
of infiltration into adjacent organs showed that in the presence of
tumor to adjacent organs (N1-2), MTHFR C/T SNP was most
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commonly determined, but the relationship was not statistically
significant (p = 0.21). In the case of lung cancer, there were no
statistically significant correlations found between SNPs and clinical
parameter.

The analysis of the survival of patients with laryngeal cancer
did not show statistically significant differences, however, patients
with MDM?2 gene T/T variants at the end of the follow-up were 65.6
% while the survival rates of T/G patients were 46.0 %. It should be
noted that Enokida and co-authors found that the survival of patients
with stage I lung cancer with MDM2 T/T genotype was significantly
shorter than that of patients with T/G or G/G genotypes (p = 0.02)".
In another study, Dong and co-authors found that MDM?2 G/T and T/T
genotypes are associated with significantly worse survival'®,
Association of patient survival differences were also found for
MTHEFR variants: survival rates in patients with T/T variant at the end
of the study was 80.0 %, C/T was 54.0 %, and in the case of C/C was
43.5 %. These results indicate that the SNPs of the examined genes
could serve as a prognostic marker for the assessment of the course
and prognosis of patients with laryngeal cancer, but more extensive
monitoring and covering different populations are needed.

5.4. Survival values depending on the SNPs of tested genes
of the lung cancer

According to some authors, the homozygous SNP of the
MTHFR gene 677 is associated with improved survival without
progression compared to patients with a wild type or heterozogous
SNPs!*!*, The results of this study showed that the survival of patiens
with SNP of MTHFR C/C was 62.7 % and in C/T-patients 42.0 % (p
= 0.17). At the end of our study, survival rates were more than 10 %
among patients diagnosed with Stage I-II and identified as CASPS
ins/ins (70.6 %), ins/del (53.0 %) (p = 0.33) and patients with stage
II-IV diagnosis and CCR5-A32 SNP: wt/wt (26.5 %) and wt/A32
(46.3 %) (p=0.33) . The results of this study showed different survival
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trends in patients with lung cancer, depending on SNPs, but the results
were not statistically significant. These results also indicate that the
SNPs of the examined genes may be a prognostic marker for the
assessment of the disease course and disease prognosis, but more
investigation is needed.

5.5. Patient survival cluster analysis depending on the examined
genes SNP

In the laryngeal cancer group, after the cluster analysis,
patients with MDM?2 T/T variants were found to have the best survival
rates, the group was evaluated as the longest survived compered to
other variants tested. Meanwhile, in the case of lung cancer, there
were several variants that had the lowest mortality rates: CCRS5
wt/A32, MDM?2 T/G, MTHFR C/T, CASPS ins/del. A mortality
analysis showed that MTHFR C/C SNP was identified in both lung
and laryngeal cancer patients with the highest mortality. It is important
to note that, according to Andres and co-authors studies, the presence
of at least one T allele has better survival rates'>, and our results
confirmed the previously published findings.

5.6. Analysis of TP53, MDM2, MDM4, MTHFR, CASP8 and CCR5
SNPs and the combination of HPV and association with survival

A total analysis of patients with laryngeal cancer incidence
including clinical-pathological parameters, SNPs combinations, and
HPV infection revealed a few trends and possible combinations that
could determine patient survival rates. Patients with a combination of
tumor cells in the regional lymph nodes and the CASPS ins/del variant
and who did not have HPV infection survived for up to 600 days and
430 days after the start of the study, survival rates in this group were
only 16.6 % (p = 0.006) (Fig. 1A). The combination of CASPS ins/del
variant for patients without tumor tissue progression to the regional
lymph nodes, and possitive HPV infection, at the end of the study was
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approximately 60.0 % (p = 0.24) (Fig. 1B). Consequently, as most
authors point out, survival of the HPV positive individuals was better
compared to unaffected patients, apparently due to HPV-derived
tissue susceptibility to anti-tumor therapy. In a multivariate analysis,
another combination was identified that may determine good survival
rates. Patients who were identified with gene MDM?2 T/T variants, and
whose tumor cells did not spread to regional lymph nodes (N1-2),
showed better survival compared to other patients. About 80 % of
patients who were identified with this combination survived for more
than 4.5 years, and all patients lived for at least 23 months (p = 0.01).

e SNP3

s/del & HPV/(-} & N (1-2) — dther single SNPs =
-~ CASPB insidel & HPV+) & N(0) -- MOM2 TIT & N(0)

Fig. 1. Estimated survival prognostic values (good and poor
prognosis) of laryngeal cancer patients according to investigated
factors

Kapplan-Meier estimator: A — survival of the patients, who were
identified to harbour CASPS ins/del variants, with metastasis in lymph
nodes N (1-2) ir HPV () (p = 0,006); B — CASP ins/del, N (0) ir HPV
(+) (p =0.245); C— MDM?2 gene T/T ir N (0) (p =0.01).

A cluster analysis of lung cancer patients showed that the
worst survival could be due to SNPs of cluster I: MDM4 A/A, CCRS5
wt/A32, MTHFR C/T, MDM?2 T/T. The results indicate that in patients
undergoing monitoring, there is a decrease in the number of survived
patients who were diagnosed with stage III-IV and the C/T
polymorphism of the MTHFR gene (p = 0.12). A similar situation was
observed in patients with late-stage lung cancer and MDM2 T/T
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variant (p = 0.11). Such endpoint monitoring results could be
associated with worse patient survival at the very first stage of the
disease. Therefore, it is worthwhile to check the importance of these
genes during the first stages of the disease and in the initial stages of
treatment - after surgery. Survival results showed that patients who
were identified with the combination of polymorphic variants of the
MTHEFR gene C/T and the MDM?2 gene T/T died immediately after the
surgery (p = 0.04) (Fig. 2A). Therefore, this combination of SNPs can
serve as a prognostic marker for the selection of patients for a
different, rather than primary, surgical treatment for lung cancer.

Kaplan-Meier post-operative survival estimates by Kaplan-Meier post-operative and -chemotherapeutic
MDM2 and MTHFR SNP survival estimates by MDM2 and MTHFR SNP
A © Complete + Censored B o Complete + Censored
1.0
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Fig. 2. Lung cancer patients survival dependence on identified SNP
combinations

Kapplan-Meier estimator: A — patients harbouring MTHFR gene C/T
and MDM?2 gene T/T SNP combination was found to lower survival
after surgery (p = 0.04); B— MTHFR gene C/T and MDM?2 gene T/T
SNP combination was not affecting survival after chemotherapy or
other therapy (p = 0.96). Individual SNPs did not show significant
impact on patient survival after surgery: MDM2 T/T (p = 0.49),
MTHFR C/T (p = 0.38).

Meanwhile, there was no significant difference observed in
survival of individual SNPs in lung cancer after operation: MDM?2 T/T
(»p = 0.49), MTHFR C/T (p = 0.38). After the operation and
chemotherapy and/or other therapies for patients with lung cancer, the
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combination of MDM?2 T/T, MTHFR C/T had no significant effect on
the survival compared with other combinations of polymorphic
variants of genes MDM2, MTHFR (p = 0.96). Patients undergoing
surgery who had combination of MDM?2 T/T, MTHFR C/T had a
survival rate of 37.5 % for one year, and patients with the same
combination of SNPs who received chemotherapy - 90.0 %, the
survival rates at the end of the study were 37.5 % and 50.0 %
respectively. According to Liu and co-authored studies, the survival
of patients with lung cancer patients with 7P53 Pro/Pro-MDM?2 G/G
genotypes at the end of the observation was twice as short as those
with other combinations of these genes SNPs!'®,

6. CONCLUSIONS

a. In the groups of patients differences were determined according
to prevalence of HPV infection in the cervical, laryngeal and lung
cancer (74.2-85.6 %, 42.86 % and 3.3 % respectively) and it was
dominated by type 16 HPV.

b. In laryngeal cancer cases MDM2 T/G, CASPS ins/del, CCRS
wt/wt SNPs were found to be prognostic markers for the
evaluation of the tumor spread to the lymph nodes and the
progression of the disease;

c.  Tumor cell proliferation in regional lymph nodes, SNP of CASPS
ins/del and negative HPV test — were identified as a poor survival
prediction sign in laryngeal cancer cases;

d.  SNP of MDM?2 T/T, non-proliferation of the tumor in the lymph
nodes — were identified as agood survival prediction sign in cases
of laryngeal cancer;

7.  The combination of genes SNPs MTHFR C/T and MDM?2 T/T
could serve as a prognostic marker for the selection of primary
patients for non-surgical treatment of lung cancer.
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7. PRACTICAL RECOMMENDATIONS

Combination of tumor cells spreading to regional lymph node,
CASPS ins/del SNP and negative HPV tests and MDM?2 T/T SNP
together with local tumor progression without spread to lymph
nodes, as a good and bad prognosis factors, application in clinical
practice.

Combination of MTHFR gene C/T and MDM?2 gene T/T SNP
application as a prognostic biomarker for additional post surgery
treatment practice.
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8. SUMMARY OF THE DISSERTATION IN THE
LITHUANIAN LANGUAGE

Plauciy veézys, jo diagnostika ir gydymas yra aktuali
onkologijos problema. Sis véZys — viena dazniausiy onkologiniy ligy
ne tik Lietuvoje, bet ir pasaulyje. Pasaulio sveikatos organizacijos
(PSO) 2012 mety duomenimis sergamumo plauciy véziu rodikliai
siekia 1,8 mln atvejy, tai sudaro apie 12,7 % visy diagnozuojamy
vézio atvejy. Mirtingumas siekia 1,59 min atvejy (18,2 %).
Nacionalinio vézio instituto (NVI) Vézio registro duomenys rodo
panasias tendencijas — sergamumas 2012 m. siekia 1421 naujy atvejy
(8 % visy diagnozuoty vézio atvejy), dél ko fiksuota 1355 mirciy
(16,97 %).

Gerkly vézys vienas dazniausiy galvos-kaklo piktybiniy
naviky. Gerkly vézys onkologiniy ligy strukttiroje uzima 20-3 vieta,
pasaulyje kasmet diagnozuojama 151 000 naujy Sios ligos atvejy ir
90 000 su ja susijusiy mir¢iy. Nepaisant to, jog pagrindiniai Sios ligos
rizikos veiksniai yra tabakas ir alkoholio vartojimas, neatmetama
galimybé, kad infekciniai patogenai, tokie kaip zmogaus papilomos
viruso (ZPV) infekcija, gali veikti kaip kancerogeninis veiksnys.

Jrodyta, kad ZPV yra vienas pagrindiniy intraepiteliniy
gimdos kaklelio ikivéziniy poky¢iy ir véZio rizikos veiksniy. ZPV
vaidmuo gerkly vézio atveju taip pat yra placiai tyrinéjamas.
UzZsikrétimas virusu $iy naviky atvejais yra tiesioginio kontakto budu.
Tagiau manoma, kad ZPV gali plisti ir hematogeniniu bei oro lageliniu
btidu, taip pasiekdamas ir giliau esanciy organy, pvz. plauciy audiniy
lgsteles.

Siekiant nustatyti gerkly ir plauciy kancerogenezés proceso,
kurj galimai veikia ZPV, veikianGiuosius genus, atlikta geny
kandidaty paieska klasterinés analizés budu. Sios analizés déka
istorijos, ZPV infekcijos ir su §ia infekcija susijusiy geny vieno
nukleotido polimorfizmo (VNP) sgsajos, siekiant nustatyti ilgesnj
pacienty iSgyvenamuma lemiancius veiksnius.
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DARBO TIKSLAS IR UZDAVINIAI

Tikslas — jvertinti zmogaus papilomos viruso infekcijos,
TP53, MDM2, MDM4, MTHFR, CASPS, CCR5 genetiniy
polimorfizmy ir klinikiniy-patologiniy rodikliy sgsajas bei jy reikSme
gerkly ir plauciy vézu serganciy pacienty iSgyvenamumui.

Uzdaviniai:

1. Nustatyti pacienty, serganciy gimdos kaklelio, gerkly ir plauciy
véziu infekuotuma ZPV.

2. Ivertinti geny TP53, MDM2, MDM4, MTHFR, CASPS8, CCRS
VNP daznius tiriamuosiuose méginiuose ir s3sajas su
klinikiniais-patologiniais pacienty duomenimis.

3. Ivertinti gerkly ir plauciy véziu serganciy pacienty
iSgyvenamumo priklausomybe nuo tirtyjy molekuliniy Zymeny.

4. Atrinkti potencialius prognostinius Zymenis gerkly ir plauciy
véziu serganciy pacienty ligos jvertinimui.

MOKSLINIS NAUJUMAS

Tyrimo metu, klasterinés analizés budu, buvo siekiama
jvertinti ne tik ZPV saveika plagiai tyrinéto gimdos kaklelio, gerkly ir
plauc¢iy kancerogenezéje, bet ir Siame procese veikian¢iuosius geny
polimorfizmus. ZPV paplitimas gimdos kaklelio véZio atveju isliko
nepakites lyginant su ankstesniy Lietuvos tyréjy duomenimis ir sieké
74,3 % invazinio bei 85,6 % neinvazinio vézio avejais, gerkly vézio —
42,86 %. Tuo tarpu pirma karta Lietuvoje tirtas plauciy véziu
serganéiyjy asmeny infekuotumas ZPV sieké 3,3 %. Klasterinés
analizés biidu atlikta ZPV infekcijos, tirtyjy geny (TP53, MDM?2,
MDM4, MTHFR, CASPS, CCR5) VNP dazniy, gerkly ir plauciy vézio
pacienty iSgyvenamumo priklausomybés nuo VNP ir klinikiniy-
patologiniy duomeny analizé. Nustatyti keliy geny VNP, klinikiniy-
patologiniy duomeny ir ZPV infekcijos deriniai, galintys lemti geresnj
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ar blogesnj iSgyvenamumg. Nustatyta, kad navikiniy lgsteliy plitimas
i regioninius limfinus mazgus, CASPS ins /del VNP ir ZPV nebuvimas
navikiniame audinyje — blogos iSgyvenamumo prognozés zymeny
derinys gerkly vézio atvejais. Tuo tarpu MDM?2 T/T VNP, naviko
neplitimas j limfinius mazgus — geros iSgyvenamumo prognozes
zymenys gerkly vézio atvejais. MTHFR geno C/T ir MDM?2 geno T/T
VNP derinys gali biti prognostinis Zymuo, operacinio ar
konservatyvaus gydymo taktikai parinkti plauciy vézio atvejais.

TYRIMO METODAI

Tyrimas atliktas doktorantiiros studijy metu Vilniaus
Universiteto Gyvybés moksly centro Botanikos ir genetikos katedroje
ir Nacionaliniame vézio institute (NVI). Darbas pradétas rengti gavus
Lietuvos  biomedicininiy tyrimy etikos komiteto leidimg
biomedicininiam tyrimui NVI atlikti: 158200-13-638-204, su
papildymu 2014-01-23. Dalyvauti tyrime buvo kvie¢iami asmenys,
kuriems pirmg karta buvo diagnozuotas gimdos kaklelio, gerkly ar
plauciy vézys, ir kuriems pirmasis vézio gydymo biidas buvo
operacinis. | tyrimg jtraukti pacientai, pasiras¢ Asmens informavimo
ir Informuoto paciento sutikimo formas. Vézio diagnozé buvo
patvirtinta histologiniu tyrimu patology Vilniaus universiteto
ligoninés Santaros kliniky filiale Valstybiniame patologijos centre.
Naviko medziaga moksliniam tyrimui buvo atidalinta patology ir
perduota saugojimui j NVI Biobankg iki iStyrimo pradzios. 2013—
2015 metais j tyrimg jtraukti 297 pacientai, operaciniu biidu gydyti
Onkoginekologijos, Krutinés chirurgijos ir onkologijos bei Galvos-
kaklo ir odos naviky chirurgijos skyriuose.

Tyrimo metu buvo vertinta ZPV, atrinktyjy geny VNP ir
klinikiniy-patologiniy duomeny sasajos bei reiksmé gerkly ir plauciy
veéziu serganciyjy pacienty iSgyvenamumui. Tyrimo metu kaupti bei
analizuoti paciento ligos (naviko stadija, diferenciacijos laipsnis,
TNM, ligos progresavimo ir paciento i§gyvenamumo rodikliai) ir
gyvenimo duomenys (amzius, nikotino, alkoholio vartojimo
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laikotarpis). Pirmiausia buvo atlktas ZPV infekuotumo tyrimas, pagal
kurio rezultatus pacientai buvo skirstomi j grupes. Ivertinus mokslinés
literatiros duomenis, ZPV ir daugelio geny VNP buvo pladiai
iStyrinéti mokslininky visame pasaulyje gimdos kaklelio vézio
atvejais, todeél tolesniems VNP tyrimams buvo atrinkti tik gerkly ir
plauciy véziu sergantys pacientai (141 pacientas). Pastariesiems buvo
tirlamosios grupés. Pacientai j grupes buvo skirstomi remiantis
klinikiniais-patologiniais duomenimis, kurie buvo gauti i§ pacienty
ligos istorijos ar ambulatorinés kortelés. Su biologiniu éminiu susijusi
informacija apie pacienta buvo renkama nuo tyrimo pradzios bei
periodiSkai atnaujinama (pvz. duomenys apie ligos progresavima bei
paciento iSgyvenamumg). Visi surinkti pacienty biologiniai éminiai
pirmiausia buvo istirti dél infekuotumo. Vélesniame etape buvo atlikti
numatytyjy geny VNP tyrimai. Toliau buvo atliktas visy parametry
vertinimas bei visuminé analizé siekiant nustatyti tirtyjy parametry
tarpusavio sasajas bei reikSme pacienty iSgyvenamumo rodikliams bei
ligos eigos prognozei.

REZULTATU APIBENDRINIMAS

7PV infekcija gimdos kaklelio, gerkly ir plau¢iy navikiniame
audinyje.

ZPV infekcijos vaidmuo gimdos kaklelio kancerogenezés
procesui turi aiSky modeli ir jrodyta kancerogeniskumg, taciau
atlickami tyrimai skatina tirti §io viruso vaidmenj ir kity lokalizacijy
kancerogenezés procesuose. Jvairiy autoriy duomenimis, ZPV
infekcija gimdos kaklelio vézio atvejais aptinkama net iki 100%.
Misy tyrimo metu nustatyta, kad 74,2 % CC motery (49 i§ 66) buvo
infekuotos ZPV. CIS grupéje infekcija nustatyta 85,6 % motery (77 i3
90) (p = 0,07). Atlikus ZPV genotipavima, daZniausiai identifikuotas
16 tipo ZPV abiejy grupiy moterims: CC grupéje jis identifikuotas
48,5 % motery, CIS grupéje — 50,0 % (p = 0,85). Taip pat dazniausiai
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identifikuojami Europinio varianto 16 tipo ZPV. Rysys tarp ZPV ir
gerkly kancerogenezés proceso yra pagristas morfologiniu gerkly
ploksciojo epitelio panasumu j gimdos kaklelio pereinamosios zonos
epitelj, kuris palankus virusui tarpti. Literatiiros duomenimis ZPV
infekcija gerkly véZio atveju nustatoma nuo 3 % iki 85 %!. Taciau
Gama ir bendraautoriy atlikta meta-analizé apimanti 7347 atvejus i§
179 tyrimy, atlikty skirtinguose geografiniuose regionuose, parodé
kiek siauresnes, ZPV paplitimo gerkly véZio atveju, ribas. Tyrimo
duomenys rodo, kad ZPV infekcijos daznis gerkly véZio atveju gali
varijuoti nuo 20 % iki 30 %?2. Sio tyrimo metu gerkly véZiu serganéiyjy
pacientu tarpe ZPV infekcijos daznis sieké 42,86 %. Miisy tyrimo
metu nustatytas ZPV infekcijos daznis didesnis nei buvo nustatytas
ankstesniy tyrimy Lietuvoje metu. Ankstesniuose tyrimuose ZPV
infekcijos daznis sieké 20,9 %> ir 30,8 %*.

Pirmieji jrodymai, kad galimas rySys tarp ZPV infekcijos ir
bronchy pazeidimy buvo paskelbti Rubel ir Reynolds®. Syrjinen su
bendraautoriais 1979 m. iskéle idéja, kad ZPV infekcija gali buti
vienas rizikos veiksniy, susijusiy su plau¢iy kancerogenezés procesu®.
Pastaryjy mety tyrimy duomenys rodo, kad ZPV infekcija plauciy
veézio atveju gali siekti net 78 %. Hsu su bendraautoriais atlikty tyrimy
duomenimis ZPV infekcija i$sivys¢iusiose Salyse siekia 36 %, tuo
tarpu Azijoje — 9-78 %’. Ahmadi su bendraautoriais atlikta meta-
analizé apimanti 14 tyrimy ir 413 atvejy parodé 16 % infekuotuma
ZPV®. Xiong ir bendraautoriy atlikta meta-analizé, apimanti 6980
plauciy véZio atvejus i§ 17 skirtingy aliy, parodé, kad ZPV infekcijos
daznis tirtose populiacijose siekia 3,64 %°. Kiek ankstesni, Hasegawa
ir bendraautoriai tyrimai atlikti su niekada nertkiusiais asmenimis,
atskleidé tarpzemyninius ZPV infekcijos sasajy su plaudiy véziu
skirtumus. Azijos Salyse paplitimas sieké 28,1 %, Europoje — 8,4 %,
Siaurés ir piety Afrikoje — 21,3 %'°. Siame tyrime nustatytas ZPV
paplitimas plauciy véZiu serganéiyjy pacienty tarpe buvo 3,3 %.
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TP53, MDM2, MDM4, MTHFR, CASPS, CCR5 VNP dazniy sasajos
su klinikinémis — patologinémis charakteristikomis.

Atlikto tyrimo metu MDM?2 G/G ir MTHFR T/T variantai
buvo nustatyti tik tiems pacientams, kuriems buvo nustatytas II-IV
stadijos gerkly vézys, ankstyvosioms stadijoms Sie VNP biidingi
nebuvo. Pagal Hong su bendraautoriais atlikto tyrimo duomenis,
MDM?2 G/G VNP siejamas su bloga navikiniy lasteliy diferenciacija
ir paZengusiomis gerkly véZio stadijomis''. Bhowmik ir
bendraautoriai atliktu tyrimu parodé¢, kad pacientams, turintiems G/G
polimorfinj varianta gerkly vézio rizika yra didesné nei esant laukinio
tipo variantui T/T, motery tarpe §i rizika yra net 4 kartus didesné, 5
kartus didesné rizika nustatyta esant 7P53 Arg/Pro ir MDM?2 G/G
polimorfiniy varianty kombinacijai'?.

Sio tyrimo metu nustatyta, kad plau¢iy véZiu serganéioms
moterims MDM?2 G/G variantas buvo nustatytas dazniau nei vyrams
(18,8 % ir 4,0 %) atitinkamai. Analizuojant tirtyjy geny VNP sasajas
su N, nustatytas rySys tarp MDM2, CASPS8, CCRS5 geny ir naviko
iSplitimo | regioninius limfinius mazgus. Pacientams, kuriems
nustatytas gerkly navikiniy lgsteliy iSplitimas j limfinius mazgus,
dazniausiai buvo identifikuoti MDM?2 T/G (62,5 %), CASPS ins/del
(50,0 %), CCRS5 wt/wt (81,3 %) polimorfiniai variantai.

Geny TP53, MDM2, MDM4, MTHFR, CASPS, CCR5 VNP,
klinikiniy—patologiniy duomeny sgsajos su plauciy ir gerkly véziu
serganciyjy pacienty iSgyvenamumo rodikliais.

Atliktos analizés duomenimis vertinant klinikiniy parametry
— N verte pacienty iSgyvenamumui, reikSmingg jtakg turéjo gerkly
naviko i8plitimas j limfinius mazgus (p = 0,007). Atlikus tirtyjy geny
VNP sasajy analize su pirminio naviko dydziu bei infiltracija |
gretimus organus gautieji rezultatai parodé, kad esant naviko
iSplitimui j gretimus organus (N1-2) dazniausiai nustatomas MTHFR
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C/T VNP, taciau nustatytas rySys néra statistiSkai reikSmingas (p =
0,21). Plauc¢iy vézio atveju statistiSkai reik§mingy VNP sasajy su
klinikiniy parametry vertémis nustatyta nebuvo.

Atlikta gerkly véziu serganciyjy pacienty iSgyvenamumo
analizé statistiSkai patikimy skirtumy neparodé, taciau pacienty,
kuriems identifikuoti MDM?2 geny T/T variantai iSgyvenamumo
stebéjimo pabaigoje sieké 65,6 %, tuo tarpu T/G varianta turiniy
pacienty iSgyvenamumo rodikliai sieké vos 46,0 %. Pazymétina, kad
Enokida ir bendraautoriai nustaté, kad pacienty, serganciy I stadijos
plau¢iy véziu ir turinéiy MDM2 T/T genotipg, iSgyvenimas buvo
zymiai trumpesnis nei T/G ar G/G genotipy turin¢iy pacienty (p =
0,02)"3. Kitame tyrime Dong ir bendraautoriai nustaté, kad MDM?2
G/T ir T/T genotipai yra susije su Zymiai blogesniu iSgyvenimu'. Taip
pat nustatyti pacienty i§gyvenamumo skirtumai esant MTHFR VNP:
iSgyvenamumo rodikliai pacientams, kuriems identifikuotas T/T
variantas steb¢jimo pabaigoje sieké 80,0 %, C/T — 54,0 %, o C/C
atveju — 43,5 %. Tokie rezultatai rodo, kad tirtyjy geny VNP gali biiti
prognostiniu Zymeniu gerkly véziu serganciyjy pacienty ligos eigai ir
prognozei vertinti, taCiau reikalingi platesnés apimties ilgesnés
stebésenos ir apimantys skirtingas populiacijas tyrimai.

ISgyvenamumo vertés priklausomai nuo tirtyjy geny VNP plauciy
véziu serganciyjy grupéje.

Kai kuriy autoriy duomenimis MTHFR geno 677
homozigotiné VNP forma siejama su kur kas geresniu iSgyvenamumu
be progresavimo, lyginat su pacientais kuriems identifikuotas laikinis
tipas ar heterozogotinis VNP'*'*. Sio tyrimo rezultatai parodé, kad
MTHFR C/C VNP turin¢iy pacienty iSgyvenamumas sieké 62,7 %, o
C/T turin¢iy pacienty — 42,0 % (p = 0,17). Taip pat miisy tyrimo
stebgjimo pabaigoje, iSgyvenamumo rodikliai daugiau nei 10 %
skyrési tarp pacienty, kuriems buvo diagnozuota I-II stadija bei
nustatyti CASPS VNP: ins/ins (70,6 %), ins/del (53,0 %) (p = 0,33) ir
pacienty, kuriems buvo diagnozuota III-IV stadija Dbei
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nustatyti CCR5-A32 VNP: wt/wt (26,5 %) ir wt/A32 (46,3 %) (p =
0,33). Taigi Sio tyrimo rezultatai parodé skirtingas plauciy véziu
sergan¢iy pacienty iSgyvenimo tendencijas priklausomai nuo VNP,
taCiau rezultatai nebuvo statistiSkai reikSmingi. Tokie rezultatai taip
pat rodo, kad tirtyjy geny VNP gali biiti prognostiniu Zymeniu plauciy
véziu serganciyjy pacienty ligos eigai ir prognozei vertinti, taciau,
kaip ir gerkly vézio atveju, reikalingi platesnés apimties, ilgesnés
stebésenos ir apimantys skirtingas populiacijas tyrimai.

Pacienty iSgyvenamumo klasteriné analizé priklausomai nuo tirtyjy
geny VNP.

Gerkly véziu serganciyjy grupéje, po atliktos klasterinés
analizes, geriausiais iSgyvenamumo rodikliais pasizyméjo pacientai,
kuriems identifikuoti MDM?2 T/T variantai, §i grupé buvo vertinama
kaip ilgiausiai i§gyvenusiyjy tarp tirtyjy varianty. Tuo tarpu plauciy
vézio atveju iSsiskyré keli variantai, kuriems esant pacienty
mirtingumo rodikliai buvo maziausi: CCRS5 wt/A32, MDM?2 T/G,
MTHFR C/T, CASPS ins/del. Atlikus mirtingumo rodikliy analize,
nustatyta, kad ir plauciy ir gerkly véziu sergantiems, kuriy
mirtingumas buvo didziausias, buvo identifikuotas MTHFR C/C VNP.
Svarbu pazyméti, kad Andres ir bendraautoriy atlikto tyrimo
duomenimis bent vieno T alelio buvimas lemia geresnius
iSgyvenamumo rodiklius'’, o miisy gautieji rezultatai tik patvirtina
tokius duomenis.

TP53, MDM2, MDM4, MTHFR, CASPS, CCR5 VNP ir ZPV derinio
analizé bei s3sajy su iSgyvenamumu paieska.

Gerkly véziu serganciyjy pacienty visuming analiz¢, apimanti
klinikinius-patologinius rodiklius, VNP derinius ir ZPV infekcija,
parodé tendencijas ir galimus derinius galinCius nulemti pacienty
iSgyvenamumo rodiklius. Pacientams, kuriems buvo nustatyta
navikiniy lgsteliy i$plitimo j regioninius limfinius mazgus ir CASPS
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ins/del varianto derinys ir kurie neturéjo ZPV infekcijos, i§gyveno tik
iki 600 dieny, o praéjus 430 dieny nuo tyrimo pradzios, Sioje grupéje
iSgyvenamumo rodikliai sieke tik 16,6 %. Pacienty, kuriems nebuvo
nustatyta navikinio audinio i$plitimo j regioninius limfinius mazgus,
CASP8 ins/del varianto derinys ir kurie buvo infekuoti ZPV,
iSgyvenamumo rodikliai tyrimo pabaigoje sieké apie 60,0 % (p =
0,24). Vadinasi, kaip ir dauguma autoriy nurodo, asmenys, infekuoti
7PV, pasizymi geresniu i§gyvenamumu, matomai dél ZPV paveikto
audinio imlumo antinavikinei terapijai. Atliekant daugiaveiksne
analize, buvo nustatytas dar vienas derinys, galimai lemiantis gerus
iSgyvenamumo rodiklius. Pacientai, kuriems buvo identifikuoti
MDM?2 T/T variantai ir kuriems navikinés lastelés nebuvo iSplite |
regioninius  limfinius mazgus (N1-2) pasizyméjo geresniu
iSgyvenamumu, lyginant su kitais pacientais. Apie 80 % pacienty,
kuriems buvo identifikuota Sis derinys iSgyveno ilgiau nei 4,5 mety, o
visi pacientai gyveno ne trumpiau 23 ménesiy (p = 0,01).

Plauciy véziu serganciyjy pacienty tirtyjy geny klasteriné
analizé parodé, kad blogiausig iSgyvenamuma gali lemti I klasterio
geny VNP: MDM4 A/A, CCR5 wt/A32, MTHFR C/T, MDM?2 T/T.
Gautieji rezultatai rodo, kad atlickant pacienty stebésena, mazéja
iSgyvenusiy pacienty, kuriems buvo diagnozuota III-IV stadija ir
MTHEFR geno C/T polimorfinis variantas (p = 0,12). Panasi situacija
stebima ir ty pacienty, kuriems buvo diagnozuotas vélyvyjy stadijy
plauciy vézys ir MDM?2 geno T/T VNP (p = 0,11). Tokie galutiniai
stebésenos rezultatai galéty biiti siejami su blogesniu §iy pacienty
iSgyvenamumu, esant jau pirmosioms ligos stadijoms. Todél
prasminga patikrinti $iy geny svarba pirmyjy ligos stadijy metu ir
pradiniais gydymo etapais — po operacijos. I§gyvenamumo rezultatai
parodé¢, kad pacientai, kuriems identifikuotas MTHFR geno C/T ir
MDM?2 geno T/T polimorfiniy varianty derinys, mire i§ karto po
atliktos operacijos (p = 0,04). Tuo tarpu atskiry geny VNP reik§mingo
poveikio plauciy véziu serganciyjy pacienty iSgyvenamumui po
operacijos neturéjo: MDM?2 T/T (p = 0,49), MTHFR C/T (p = 0,38).
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Po operacijos plauCiy véziu sergantiems pacientams pritaikius
chemoterapija bei kitus gydymo metodus, MDM?2 T/T, MTHFR C/T
derinys reik§mingos jtakos iSgyvenamumui neturi, lyginant su kitais
MDM?2, MTHFR geny polimorfiniy varianty deriniais (p = 0,96).
Pacientai, kuriems buvo taikytas operacinis gydymas ir kurie turéjo
MDM?2 T/T, MTHFR C/T derinj, vieneriy mety iSgyvenamumas sieké
37,5 %, o pacientams, turéjusiems tg patj VNP derinj ir kuriems buvo
pritaikyta chemoterapija — 90,0 %, iki tyrimo pabaigos
iSgyvenamumas buvo atitinkamai 37,5 % ir 50,0 %. Pagal Liu su
bendraautoriais atliktus tyrimus, 7P53 Pro/Pro-MDM?2 G/G genotipy
derinius turinCiy, plauciy véziu serganCiy, pacienty iSgyvenimas
stebéjimo pabaigoje buvo du kart trumpesnis nei pacienty, turinciy
kitus Siy geny VNP derinius!'®.

ISVADOS

1. Nustatyti ZPV infekcijos paplitimo skirtumai gimdos kaklelio,
gerkly ir plau¢iy véziu serganciy pacienty grupése (74,2-85,6
%, 42,86 % ir 3,3 % atitinkamai), tirtose lokalizacijose
dominavo 16 tipo ZPV.

2. Gerkly vézio atveju MDM?2 T/G, CASPS ins/del, CCRS wt/w
VNP yra patikimi prognostiniai naviko plitimo j limfinius
mazgus ir ligos progresavimo Zymenys.

3. Navikiniy Iasteliy plitimas j regioninius limfinus mazgus,
CASPS ins/del VNP ir neigiamas ZPV testas — zymi bloga
iSgyvenamumo prognoze¢ sergant gerkly véziu.

4. MDM?2 T/T VNP, naviko neplitimas j limfinius mazgus — geros
iSgyvenamumo prognozés Zymenys gerkly véZio atvejais.

5. MTHFR geno C/T ir MDM2 geno T/T VNP derinys gali
pasitarnauti predikciniu Zymeniu, atrenkant pirminius pacientus
konservatyviam plauciy vézio gydymui.
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