
Abstract 
 

Introduction: Lung cancer is one of the most common and lethal malignant neoplasms in the world. 

Usually, it develops in smokers over 50 years old, but it can also occur in non-smoking and younger 

individuals. Generally, the disease is divided into two clinical and histological groups: small cell lung 

cancer, with a very rapid course, and non-small cell lung cancer, course of which is less rapid. In both 

cases the prognosis is poor. Non-small cell lung cancer is itself divided into 3 main histological types: 

squamous cell carcinoma, adenocarcinoma and large cell carcinoma. Other, non-mentioned types, are 

very rare. In some cases, a presence of a specific mutation allows to treat the tumor with targeted 

therapy, which is quite effective and brings relatively few adverse effects. However, in most cases the 

only possible therapeutic choices are chemotherapy and radiation therapy. In non-advanced cases, a 

surgery is also possible. These options are usually not effective against the disease and can potentially 

bring even more harm due to severe adverse side effects.  The knowledge about prognostic factors 

would help physician choose the right treatment. There are plenty of novel molecular markers that 

may help to narrow the specific prognosis in non-small cell lung cancer. Among them, miRNAs are of 

great potential. They are short molecules that contain around 20 nucleotides. They regulate crucial 

biological processes, including oncogenesis. In this study, 11 miRNAs: Let7e-5p, 125b-5p, 128-3p, 

137-3p, 148a-3p, 340-5p, 494-3p, 590-3p, 26a-5p, 616-5p and 1246 were analyzed to evaluate their 

prognostic role in non-small cell lung cancer 

Goals: The analysis of eleven miRNA level expression (miR-let-7e-5p, miR-125b-5p, miR-128-3p, 

miR-137-3p, miR-148-3p, miR-340-5p, miR-494-3p, miR-590-3p, miR-616-5p, miR-1246 and miR-

26a-5p) in non-tumor lung samples, non-small cell lung cancer samples, and nodal metastases.  

- Analysis of miRNA expression in relation to clinopathological features such as age, sex, 

histological type, stage according to the TNM classification. 

- Assessment of miRNA expression level with respect to overall survival and progression free 

survival.  

- Selection of panels, consisting at least two miRNA molecules, with strong prognostic value in 

non-small cell lung cancer.  

Materials and Methods: The studied group consisted of 66 patients who underwent a surgery in 

Thoracic Surgery Ward and were then treated inPulmonological Ward of the of Independent Public 

Teaching Hospital number 4 in Lublin. The cohort was divided into 2 generally overlapping groups. 

Thefirst onewas used to study the prognostic value of miRNAs in terms of overall survival (50 

patients) and the other – in terms of progression-free survival (45 patients). The materials were 

obtained from formalin-fixed paraffin embedded blocks taken from the archives of the Chair and 

Department of Clinical Pathomorphology of Medical University of Lublin. The analyzed samples 



included punch biopsy samples from tumor, non-tumor lung and nodal metastases (the latter if 

present). The RNA was isolated using miRNeasy kits provided by Qiagen. Later the reverse 

transcription was performed, followed by Real-Time PCR analysis according to manufacturer 

instructions. These two steps were conducted using Taqman Advanced cDNA synthesis kit and 

Taqman Advanced miRNA assays. PCR reaction itself was performed on a ThermoFisher 7900 Fast 

system. Using recommended thresholds, values of Ct were obtained. The relative quantification - RQ 

was calculated, which was then used for statistical analysis performed on STASTICA 13 program. 

Results and conclusions: There is a significant connection between expression of miRNAs and 

prognosis in lung cancer. Low expression of miR-137-3p (p=0,033) and high expression of the 

following miRNAs: 148a-3p (p=0,01), 340-5p (p=0,01), 494-3p (p=0,005) and 590-3p (p=0,011) was 

a good prognostic factors. 

There was statistically significant association between high expression of miRNAs: miR-128-3p 

(p=0,022), miR-148a-3p (p=0,003), miR-340-5p (p=0,003), miR-590-3p (p=0,00053) and miR-26a-5p 

(p=0,026) and longer progression free survival. 

An additional observation was that the expression of miR-148a-3p and miR-340-5p in tumor samples 

showed absolute correlation (r=1), but not in the non-tumor lung or nodal metastasis. This results were 

unexpected and require further studies. 

When the miRNAs were grouped in pairs (that always contain miR-148a-3p or miR-590-3p) in order 

to form prognostic panels, the most promising ones were formed with miRNAs: 148a-3p, 340-5p (due 

to absolute correlation, only one of these miRNA was used in panels), 590-3p and 137-3p. The miR-

148a-3p/miR-590-3p panel showed a very strong prognostic value in both overall survival (median 

survival 85 vs 40 months in good and poor prognostic group) and progression free survival (median 

survival 72 vs 9,5 months in good and poor prognostic group).  miR-137-3p/148a-3p and miR-137-

3p/miR-590-3p panels also showed a very strong prognostic value in overall survival (for the former 

panel the median survival was 111 vs 42 months and for the latter  - 127,5 vs 41,5 months in good and 

poor prognostic group respectively). It was a little less strong in prediction of progression free survival 

(for the former panel the median survival was 69 vs 11 months and for the latter - 54 vs 11,5 months in 

good and poor prognostic group). The remaining pairs of miRNAs were also promising in terms of 

predicting the course of non-small cell lung cancer, but are less effective. In all cases the panels were 

more effective in terms of selecting patients with good prognosis. 


