
Summary 

Lung cancer is one of the most commonly diagnosed oncological diseases in many 

countries. The constant increase in diagnosed neoplastic diseases may result from the 

development of diagnostic and therapeutic methods used in oncology, as well as the increase in 

social awareness of preventive examinations. An early diagnosis of neoplasm increases the 

patient's chances of implementing appropriate therapy that will cure or significantly delay the 

development of the disease. 

The choice of the topic of the above work was due to the dissemination of research aimed 

at studying the microbiota of various systems of the human body, including the upper 

respiratory tract, in the state of physiology, as well as the influence of various diseases and other 

factors, such as e.g. drugs used, on the microorganisms that forms it. 

The human body has many innate and acquired defense mechanisms that protect it against 

harmful external factors. Microbiota is a very important element of the human body, which 

significantly affects the maintenance of homeostasis. It is a collection of symbiotic, commensal, 

but also potentially pathogenic microorganisms inhabiting selected regions of the 

macroorganism. In recent years, more and more attention has been paid to the microbiota of the 

respiratory system. Due to the constant flow of air through the respiratory tract, the microbiota 

of this system is largely exposed to contact with various microorganisms, so its composition 

may change, as a result of which microorganisms, including potentially pathogenic ones, may 

be translocated to other regions of the body and cause an opportunistic infection. Due to the 

weakened functioning of the immune system caused by the disease and the diagnostic and 

therapeutic procedures used, oncological patients constitute a group particularly vulnerable to 

the development of opportunistic infections. 

The main goal of the research was to determine the effect of neoplastic disease and the 

use of chemotherapy on the microbiota of the nasopharynx and throat in lung cancer patients. 

In order to characterize the groups participating in the study, the behavior of lung cancer 

patients was analyzed based on the potential risk factors for the development of the disease, 

based on the answers provided in the questionnaires. For comparison, healthy people were 

asked the same questions. The composition of the nasopharyngeal microbiota and the 

colonization of mucous membranes in a group of lung cancer patients by selected opportunistic 

microorganisms were determined. Some phenotypic features of selected groups of bacteria, 

which are the most common etiological factors of infections in peatients with reduced efficiency 

of the immune system, including lung cancer patients, were analyzed. The drug susceptibility 



of Staphylococcus aureus microorganisms, Enterobacterales, Pseudomonadales and 

Xanthomonadales, and Gram-negative Pasteurellaceae, isolated from the nasopharynx and 

pharynx, were assessed. Due to the fact that bacteria of the Pasteurellaceae family, and 

especially the genus Haemophilus, were considered as indicator microorganisms for the 

microbiota of the upper respiratory tract, in this group of bacteria, apart from drug 

susceptibility, the phenotypic and genotypic growth capacity in the form of a biofilm was also 

assessed, which is a very important virulence factor of opportunistic microorganisms. 

The study included 44 patients diagnosed with lung cancer who were qualified for 

chemotherapy treatment (the study group) and, for comparison, 49 healthy volunteers (control 

group). Patients with lung cancer who underwent II, IV and VI cycles of chemotherapy (32, 14 

and 3 patients, respectively) were qualified for the next stages of the study. The test material 

were of nasopharyngeal and throat swabs. 

In the first stage of the study, the survey responses obtained from patients with lung cancer 

and from healthy people included in the study were analyzed. They included information on 

sociodemographic data, living environment, habits (including smoking), frequency of upper 

respiratory tract infections, taking antibiotics, contact with animals, allergies, chronic diseases, 

comorbidities, and family history of oncological diseases. Based on the analysis of the survey 

responses, it was found that the factors contributing to the development of lung cancer include: 

smoking or exposure to passive smoking (p <0.001), advanced age (p <0.001), taking antibiotics 

and steroid drugs (p <0.001). ), the presence of neoplastic diseases among family members (p 

<0.001), as well as the presence of chronic diseases and comorbidities other than oncological 

ones (p <0.001). 

The next stage of the research was the identification of isolated microorganisms on the 

basis of specific protein profiles using mass spectrometry MALDI-TOF MS. 

The obtained results allowed to conclude that the composition of the microbiota of the 

nasopharynx and throat in patients with lung cancer differs to some extent from the microbiota 

of healthy people. There were statistically significant differences in the colonization of the 

nasopharynx with Gram-negative bacilli of the genus Enterobacterales, Pseudomonadales and 

Xanthomonadales (p <0.001) and with Staphylococcus spp. bacteria (p=0.037), which were 

isolated less frequently from lung cancer patients compared to healthy ones. In the microbiota 

of the throat of patients with lung cancer, the presence of Staphylococcus spp. bacteria was 

significantly lower than in healthy subjects (p=0.040). especially the species S. aureus 

(p=0.001). The analysis of the influence of chemotherapy on the occurrence of selected 

microorganisms in the throat of patients with lung cancer showed that the fastidious bacteria 



Aggregatibacter spp. were significantly more frequent (p <0.05) after the fourth cycle of 

chemotherapy than before the start of treatment or after its second cycle. There were no 

statistically significant differences in nasopharyngeal colonization before the start of and 

between consecutive chemotherapy cycles. 

The next stage of the research was the evaluation of selected phenotypic features of 

microorganisms recognized as one of the most common etiological factors of infections in the 

group of lung cancer patients (S. aureus, Gram-negative Enterobacterales, Pseudomonadales 

and Xanthomonadales, and Gram-negative Pasteurellaceae). The drug susceptibility of the 

isolated isolates was assessed using an automatic method (S. aureus isolates and the mentioned 

Gram-negative rods) and using the disc diffusion method (bacteria from the Pasteurellaceae 

family). The studied isolates of S. aureus and gram-negative rods were sensitive to antibiotics 

and chemotherapeutic agents used in the research. Gram-negative rods Enterobacterales 

isolates were mainly characterized by inherent resistance to ampicillin, amoxicillin/clavulanic 

acid and cefuroxime. Among the isolates of the Pasteurellaceae family, a high degree of 

resistance to penicillin was demonstrated (> 75.0% of the Haemophilus spp. tested isolates). 

The phenotypic study found that as many as 31.0% of the examined Haemophilus isolates 

produced β-lactamases. 

In the next stage of the research, attention was focused on bacteria from the 

Pasteurellaceae family and the phenotypic and genotypic assessment of the ability of these 

microorganisms to grow in the biofilm structure, which is a very important factor related to the 

pathogenicity of opportunistic microorganisms. Phenotyping analysis using 0.1% crystal violet 

showed that 78.3% of isolates isolated from lung cancer patients had the ability to form a 

biofilm. The tested isolates were classified into five categories in which their growth ability in 

the biofilm structure was determined. 39.1% of the Pasteurellaceae tested isolates were 

qualified to the category of strong and very strong biofilm makers. In genotypic analysis, in 

which genes (hapS, luxS and opsX), which play an important role in the synthesis of factors 

involved in biofilm formation, were detected, it was found that isolates that showed the ability 

to grow as biofilm in the phenotypic test usually showed at least one of the three tested genes. 

Due to the fact that the presence of opportunistic microorganisms in the microbiota of the 

nasopharynx and pharynx in patients with lung cancer, which are characterized by very different 

drug susceptibility and have various factors determining their pathogenicity, these studies 

should be continued. The aim of further research should be to study the colonization of the 

human respiratory system by microorganisms of various virulence, including potentially 

pathogens and biomarker organisms, and the dissemination of biofilm formation among 



hemophilic bacilli, in an even larger group of lung cancer patients, and (if possible) in greater 

numbers of the chemotherapy cycles used as well as after its completion. 

 


