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Study of gene expression profile for identification 
of molecular subgroups of non-Hodgkin B-cell 

lymphomas in Kazakhstan
When high-dose PCT was conducted taking into account the molecular-genetic changes in B-cell non-Hodgkin lymphoma, 

the complete remission reached 75.0% vs. 72.0% in the control arm. In one case, transplantation of hematopoietic stem cells 
was required. All the patients tolerated the treatment well.
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Introduction. Determination and development of dif-
ferent biological markers are required to solve such is-
sues of the scientific and technical program as the indi-
vidual treatment with due consideration of the tumour 
peculiarities with the possibility of detailed study of mo-
lecular-biological peculiarities of non-Hodgkin lym-
phomas (NHL). In this connection, the main goal of all 
planned scientific research is the increase of efficiency of 
molecular-genetic profile and the enhancement and im-
plementation of innovative methods of diagnostics and 
treatment [1, 4].

Certain relevant chromosomal translocations corre-
sponding to the data obtained from the pathology de-
partment were published in the article “Molecular genet-
ics to non-Hodgkin lymphoma” by Ming Guo et al. from 
Hong-Kong (2016).

Translocations in B-cell non-Hodgkin lymphomas 
(B-NHL) vary by subtypes, for example, t(8;14)(q24;q32) 
– in Burkitt lymphoma, t(14; 18) (q32; q21) – in follicu-
lar lymphoma; t(11; 14) (q13; q32) – in mantle cell lym-
phoma. Cytogenetic abnormalities repeated just several 
times have been established in Т-stated lymphomas. The 
best known translocation among them is t(2;5) (p23;q35) 
from anaplastic large-cell lymphoma ALK. Polymerase 
chain reaction (PCR), or the method of fluorescence in 
situ hybridization (FISH) are the alternative methods of 
translocation discovery [2, 3, 5].

There are several types of large diffuse B-cell lympho-
ma: from germinal centre of B-cells and activated B-cells. 
С-MYC, ВCL6, BCL2 genes are the main regulators of ger-
minal (follicular) differentiation of B-lymphocytes. The 
corresponding generation of each of these genders and 
proteins depends on the general activity of the gender 
and mechanism of disease stage forecasting [6]. Imple-
mentation of the scientific and technical program in-
cludes the development and implementation of clinical 
practice after the assessment of efficiency of new innova-
tion methods taking into consideration the malignant tu-
mours and their molecular-biological characteristics. 

The latest achievements of molecular oncology, ge-
netics and immunology in drug treatment of malig-
nant tumours have provided deeper understanding of 
the mechanisms of oncological diseases development 
and progression. New directions related to malignant 
cell activity, goals of determination of new drugs influ-

ence, search for the ways of determining the exact ther-
apy based on molecular markers of absence of cytostat-
ic efficiency.

Studies of B-NHL molecular-genetic peculiarities al-
low defining the spectrum and small groups of genet-
ic defects while increasing the efficiency of individual 
methods of therapy, the life expectancy and the quality 
of life of the patients.

Purpose of the study:
- Increasing the efficiency of anticancer therapy and 

palliative chemotherapy (PCT) taking into consideration 
the molecular-genetic peculiarities of tumours in pa-
tients with diffuse lymphoma;

- Increasing the total recurrence-free longevity of pa-
tients through the improvement of B-NHL treatment out-
come by 3-4%.

Tasks of the study:
- To determine the molecular-genetic translocations 

(8;14), t (11,14), t (14,18). BCL6-(3q27) in order to individ-
ualize the NHL treatment methods;

- to determine the therapy refractoriness and the 
marker of prognostic genetic adaptiveness in patients 
with B-NHL;

- to develop the methods of malignant tumours treat-
ment according to the provisions of individualized med-
ical and innovative technologies to raise the efficiency of 
anticancer therapy.  

Main group: 
- immune histochemical tests and cytogenetic assays 

(FISH) are planned to define therapeutic approach for the 
patients with B-NHL;

6-8 courses of PCT were administered according to 
the table of high dosage R+ HyperCVAD (Rituximab 375 
mg/m2 intravenously 1 day, Cyclophosphamide 300 mg/
m2, 3-hours infusion twice a day, 2-4 days, Mesna 600 
mg/m2 intravenously 2-4 days, Doxorubicin 16.7 mg/m2 
intravenously 72-hours infusion 5-7 days, Vincristine 2 
mg intravenously 5 and 12 days, Dexamethasone 40 mg 
intravenously, 2-5 and 12-15 days) taking into account 
the gender translocation confirmed by molecular-genet-
ic studies. PCT courses were repeated every 21 days.

Autotransplantation was conducted in case of recur-
rence.

Control group: the patients receive PCT not taking 
into account the molecular-genetic changes.
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Results of the study: 8 patients with B-NHL under-
went molecular-genetic testing. According to the test re-
sults, they received 4 relevant courses of chemotherapy 
according to R+ HyperCVAD table (Rituximab 375 mg/
m2 intravenously 1 day, Cyclophosphamide 300 mg/m2, 
3-hours infusion twice a day, 2-4 days, Mesna 600 mg/
m2 intravenously 2-4 days, Doxorubicin 16.7 mg/m2 in-
travenously 72-hours infusion 5-7 days, Vincristine 2 mg 
intravenously 5 and 12 days, Dexamethasone 40 mg in-
travenously, 2-5 and 12-15 days). One patient underwent 
autotransplantation after 4 courses of CT. 

The molecular-cytogenetic tests (FISH) using Vy-
sis DNA-probe in centromere and locus zones of 
2,3,6,7,914,017,22 chromosome showed aneuploidy in 
75% of cases. Monosomy was present in 10% of cases on 
3 and 17 chromosome, polyploidy was present in 80% of 
cases on 9, 14, 17 chromosome, and polysomy – in 10% 
of cases.

Clonality was not observed in the stated chromosom-
al attributes.

The study of NHL molecular pathogenesis gives the 
opportunity of early diagnostics of the disease, allows 
determining of reasons of recurrence and the molecular 
markers of resistance to therapy.

The results of preventive therapy of 8 patients with 
recurrent NHL also demonstrate the efficacy of modern 
PCT (R+ HyperCVAD). After chemotherapy, the peripher-
al lymph nodes have decreased by 75%, the foci in the 
lungs have stopped growing, the clinical blood analysis 
and the levels of LDH, ALP have normalized.

The drug did not have any toxic effect on the patient’s 
body. 

The patients continue receiving CT treatment.
Conclusion. The CT treatment that takes into account 

the molecular-genetic changes improves the outcome 
and increase the total remission by 75.0%. They improve 
the treatment outcome, the quality of life and life expec-
tancy of patients accordingly.
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