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Abstract — The search of new predictor markers for disease 
outcomes and treatment efficacy is crucial for metastatic 
sarcoma, where prognosis is unfavourable and the choice of 
chemotherapy is limited. In our work we present the results of 
in vitro  clonogenic abilities study of tumor cells connection with 
immunological parameters of peripheral blood and survival rate 
of patients with metastatic soft tissue sarcomas and bones 
sarcomas (STBS). 
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Motivation and aim 
Today the state of the immune cellular link is widely discussed 

as a predictor of the response to immunotherapy. It is undoubted 
interest for sarcoma, where the effectiveness of chemotherapy is low 
and  prognosis is unfavorable, especially in the development of 
metastatic disease [1]. Genetic, histological and morphological 
diversity of different clones inside the tumor and peculiarities of 
their relations with the patient's immune system mainly presented  
on tumors models with epithelial origin. Tumours with 
mesenchymal origin, such as STBS, haven't been sufficiently 
studied in this regard. Cloning with the limiting dilution method 
demonstrates the presence of self-regulating tumor cells in the 
population and can serve as an independent predictor of adverse 
prognosis. 

Aim was to study immunological parameters of peripheral blood 
and to analyze survival parameters of patients with metastatic STBS, 
whose tumors differed in ability to form clones during in vitro 
cultivation. 

Methods 
54 patients with metastatic STBS were included in the study. 

Cell cultures were isolated from the STBS tumor samples. All 
patients were treated at the N.N. Petrov National Medical Research 
Center of Oncology in the 2013 - 2019. Immunological tests were 
carried out for 21 patients. At the first stage, cloning was performed 
using the limiting dilution method [2]. Clone formation efficiency 
(CFE) was assessed as the ratio of the number of formed single 
colonies to the number of adherent cells, expressed in a percentages. 
At the second stage the main populations markers of the  
immunocompetent cells in peripheral blood of patients were 
evaluated on the BD FACS Canto™ II flow cytomfluorimeter (BD 
Bioscience, USA). Total and non-relapsing survival rate of patients 
was analyzed depending on clonogeneous characteristics of the 

tumor. Relative values for numbers of B-lymphocyte , T-
lymphocytes, cytotoxic T-lymphocytes, activated cytotoxic T-
lymphocytes, T-helpers, double positive T-lymphocytes, NKT- and 
NK cells were calculated in relation to the number of lymphocytes; 
for regulatory T-lymphocytes in relation to the number of T-helpers. 
The absolute value for all populations was presented in the standard 
form: number of cells *109/L. 

Results 
The cloning procedure was successful in 40.7% of cases (22/54), 

while in the group with clonogenic tumors the CFE varied from 9.1-
93.2% with a median of 47.5%. The total survival rate (TSR) of 
patients with clonogenic tumors was lower than that of the group 
with tumors without clonogenic potential (p<0.05), while survival 
rate before progression (SRBP) didn't differ significantly between 
the groups. Subpopulation structure analysis of immunocompetent 
cells of peripheral blood in patients with clonogenic sarcomas 
revealed a reduced content of activated cytotoxic T-lymphocytes 
with CD3+CD8+HLA-DR+ phenotype and an increased number of 
NK cells (p<0.05) in comparison with nonclonogenic tumors. 
Differences weren't found in other investigated parameters. Earlier 
it has been demonstrated by Wedekind M.F. et al. (2018) that 
initially low levels of cytotoxic T-lymphocytes presence in 
infiltrates of synovial and desmoplastic sarcoma have been further 
reduced with disease progression [3]. The work shows the growth in 
dynamics of NK cell level in these tumor histotypes. We have 
observed similar changes in peripheral blood parameters in patients 
with the most aggressive clonogenic sarcomas. Our observations 
demonstrate the significance of the tumor cells clonogenic potential 
as an independent predictor of adverse prognosis in patients with 
STBS and indicate  for further research in this area. 
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