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Summary. Planning optimalinitial chemotherapy of patients with HL should 
be carried out taking into account the unfavorable risk factors. Actual questions 
remain for further search and study of prognostic factors that can not only 
predict the course of disease in general, but also to improve individual prognosis 
for each patient. 
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Lymphomas unite a large group of malignant tumorsof lymphoid tissue. The 

Hodgkin Lymphoma (HL) makes about 1% of all malignant tumorsand almost 

30% of lymphomas in the world. About 8 000 new cases of the disease are 

annually diagnosed in the USA [1]. In Ukraine a steady tendency is kept to the 

increase of morbidity on malignant lymphomas, the index of increase in the 

regions of Ukraine for 1999-2007 made from 4,2 to 8,1 %. According to the data 

of the National Cancer Register, in 2010 in Ukraine more than 1000 primary 

patients with the Hodgkin lymphoma were diagnosed, morbidity – 2,4 and 

mortality– 1,1 per 100 thousand population [2].  

A general 5-years survival of patients on HL makes 96,0% and lethality to 

year – 9,0% [3], however in Ukraine it does not exceed 71,0% and mortality to 

year almost in 1,5 times higher than world indexes (16,3%). In the developed 

countries a 5-years survival of patients of HL with advanced stages rarely exceeds 

60,0%, in Ukraine it folds 45,5% patients with ІІІ and 31,4% – with IV stage [2]. 

Despitethe achievement of positive response on the first line of therapy in 

most patients, in 25-35% with HL advanced stages the relapse of the disease is 

found out during the first 5 years [4]. 



Nowadays planning of optimal chemotherapy (ChТ) of primary patients with 

HL must be conducted taking into account a risk of unfavourable factors [5]. 

In the middle of the past century the first factors that allow forecasting 

acourse of the disease and a choice of treatment were the stage of disease and 

presence symptomsof intoxication. 

Disease staginghas allowed to define the group of patients with a locallesion 

(I and II stages), for that radical radiation therapy has appeared to be the most 

successful [6]. 

Survivalanalysis of 14 000 patients with HL, conducted by research group 

International Database on Hodgkin's Disease (IDHD) in 1990, confirmed it. 

In this research in a group of 9087 patients with local stages who got radical 

radiation therapy it was confirmed, that the presence symptoms of intoxication 

determines pooroverall survival. 

Till today the system of staging, offered in Ann-Arbor in 1971 and 

complemented in Cotswolds in 1989, still remains the basis at forming complex of 

prognosticfeatures for determination of high-risk groups of patients with HL [7]. 

Since the 90-sof the last century it became known that mass of tumours has a 

not less value, than prevalence. To use the following group of prognostic risk 

factors was suggested by the German Hodgkin Lymphoma Study Group 

(GHSG) [8]: 

1) an extra-nodallesion is in the limits marked with symbol Е; 

2) amassive lesion of mediastinum; 

3) amassive lesion of spleen( 5 inflammations or diffuse lesion); 

4) lesion 3 zones of lymph nodes; 

5) on stage A ESRover 30 mm/h, on the stage B – an over 50 mm/h. 

In accordance with a presence or absence of these factors patients are 

divided on three prognostic groups: with a favourable, intermediate and 

unfavourable prognosis. 

Patients with І-ІІ A-stage without risk factors refer to a group with a 

favourable prognosis. 



Patients with І-ІІ of A-stage with presence of risk factors, and also patients 

of ІІ of B-stage with 4 and 5 risk factors and patients with ІІІ of A-stage without 

risk factors are unified into a group with an intermediate prognosis. 

Patients with stage ІІ B with risk factors 1-3, patients with ІІІ of A-stage 

with risk factors and patients with ІІІ B and ІV stages are singled out in a group 

with an unfavourable prognosis. 

Large experience of application of a radical radial therapy for patients with 

localized stages of the disease, accumulated till the 80-ies of the last century, has 

shown that, except the stage and symptoms of intoxication, there are other criteria 

which forecast efficiency of treatment for patients with HL [6,9]. Therefore in 

recent years numerous studies have been undertaken to find out additional risk 

factors which will allow to distinguish a group of patients withlocalized stages of 

the disease and to cure them only by means of radial therapy, and a group that 

needs the chemotherapy, are the last years undertaken. 

The research, published in 1975 by M.J. Peckharnand others from Royal 

Marsden Hospital, showed that with localized stages of HL the risk of relapse after 

application of radical radial therapy depends on prevalence of the disease, which is 

from the amount of the initially affected zones of lymphatic collectors [10]. With 

lesion of 1-2 lymphatic zones the index of 7-yearsprogression free survival (PFS) 

in this research ran up to 70,0 %, withlesion of 3 zones – about 50,0 % and with 

lesion of their greater amount – only 20,0 %.In future these data were confirmed 

by the other research centres [9-12]. 

However, while realizing of multicentral analysis it has been educed, that for 

patients with the localized stages far more important, than amount of zones of 

defeat, general mass of tumour, especially at bringing in of mediastinal lymphatic 

nodes is. So, according to the data of Thar T.L. (1979) 10-years PFS in a group of 

patients with the localized stages and massive lesion of mediastinum presented 

53,0 % against to 86,0 % of a group of patients with less sizes of 

mediastinallymphatic nodes. 



These data were afterwards confirmed by numerous researches of other 

centres [1]. 

So, according to the data of the Russian Oncologic Scientific Centre (ROSC) 

massive lesion of mediastinum also reduces a 10-years overall survival of this 

group of patients from 82,0 % to 61,0 %in a group of patients without massive 

lesion of mediastinum. Thus, two prognosticfactors–an amount of zones with 

lesion and massive lesion of lymphatic nodes of mediastinum were educed [6,13, 

14]. 

The prognostic value of the age of patients at the moment of determining the 

diagnosis has been proved by many researches. So, a prognostic system, 

recommended by EORTC (European Organization for Research and Treatment of 

Cancer) [15], includes as an unfavourable factor of the diseasecourse states the age 

of 40 years old, and NCIC/ECOG(National Cancer Institute of Canada/Eastern 

Cooperative Oncology Group) –over 50. Older age is associated with the poor 

survival of patients. However analyzing the reasons of death in the senior age-

related group of patients with I-II stages of the disease byMauch P. and others the 

increase of death rate did not mark HL.In this group of patients frequency of death 

from other tumours exceeded frequency of death from progress of HL, what was 

explained by poorOS in the senior age-related group [16]. 

The Stanford Group’s Research showed that the patients of the senior age-

related group withlocalized stages of HL, who got the treatment taking into 

account the stage of disease, not corrected on the age, had had survival analogical 

to survival of patients in the younger age groupsgroups. 

Thus, HL coursein the group of elderly patients does not differ from the 

course of disease in the group of young patients, however prognosis as fortolerance 

of treatment for oldpatients,  especially intensified, which results in violation of the 

treatment program of and in a great deal explains differences in the indexes of 

survival is getting worse [9]. 

Unlike the group of patients with localized stages of HL, in which influence 

of prognostic factors on the course of disease is reflected thoroughly and on 



sufficient clinical material, in the group of patients on HL from ІІІ- IV stages to 

this question are paid far fewer attention. 

In 1995 the International Prognostic Factors Project on Advanced Hodgkin's 

Disease research group estimated influence of different prognostic features on the 

flow of disease in 5141 patients with ІІІ-IV stages of HL [17]. 

Influence of age, sex, histological variants of HL, IV of the stage of disease, 

massof tumour, symptoms of intoxication, indexes of analysis of 

blood(hemoglobin, leucocytes, lymphocytes and erythrocyte sedimentation rate), 

levels of albumin, alkaline phosphates were appraised, lactathohidraganizeand b2- 

micro-globulin in blood serum. 

A multivariable analysis educes 7 factors that have statistically reliable 

influence on survival, free from failures of treatment, for patients with advanced 

stages of HL: 

– ageover 45 years; 

– male sex; 

– IV stage of the disease; 

– hemoglobin level < 105 g/l; 

– albuminlevel inblood serum  < 40 g/l; 

– leucocytosis> 15x109/l; 

– lymphopenia< 0,6х109/l; 

– amount of lymphocytes in blood formula< 8 % 

In a case of default of the marked prognostic factors a 5-years survival free 

from failures of treatment in the group of patients with advanced stages of HL, 

made 80,0 % and at presence of 5 factors - 45,0 %. This choice of prognostic 

characteristics is adopted by the International Prognostic Score (IPS). However to 

distinguish from a group patients with the advanced stages of HL group with a 

very high risk it was not succeeded by means of IPS, that is why the risk factors for 

stages III-IV were separately distinguished [8, 15, 17]. 

Nowadays mostly 3 systems of the clinical prognostic risk factors offered by 

large cooperative groups are used– EORTC, GHSG and NCIC/ECOG, 



NCCN(National Cancer Care Network) and ESMO(European Society for Medical 

Oncology). 

These systems differ in some way according to the complex of prognostic 

factors and interpretation of high-risk groups, but all of them allow attributing a 

patient to a certain prognostic group for the choice of the most adequate volume of 

treatment [18-20]. 

The above mentioned prognostic factors are well studied, and the use of 

them in everyday practice for patients with HL for the choice of the programme 

and volume of treatment results in the achievement of high direct and remote 

results: almost 90,0% total remissions (TR) for primary patients, regardless of the 

stage of illness; 5-yearsd survival exceeds 80-90 to every group, that allows to talk 

about curability of the disease at absolute majority of patients. 

Until now there are still 10-20 % patients in every high-risk group, in that 

application of the modern chemic radial programmes is notenough effective.  

Thus, today anissueon the study of tumour process at a deeper level needs to 

be viewed. Immunity phenotype of malignant lymphomas, a molecular-genetic 

profile and preventive activity today are actual and important questions in 

diagnostics and prognosis of course of HL in intermediate and high high-risk 

groups of patients. 

Immunophenotype(ІFТ) of tumour tissue at HL is a necessary component of 

diagnostic process, as allows not only verifying a diagnosis but also can give 

important information for the estimation of disease prognosis. 

At RONC named after N.N. Blohin RAMN research of clinical value of 

immunophenotypic parameters of tumour tissue at the various variants of HL was 

conducted. Immunological authentication of tumour cells at HL was conducted 

after histological cytoplasmic expression to the antigen of CD15, as this marker, 

unlike to the antigen of CD30, never expresses at non-Hodgkin lymphomas (NHL). 

It has been proved that for patients on cHL of CD15- the positive cells of Reed-

Sternberg were determined in 67 % of cases, in 14 % of cases of cells it is not 

educed from expression of CD15.In addition, there was the distinguished group of 



patients on HL (19%) in the tissue of that large CD15-positive tumourcells did not 

have the typical appearance of Reed-Sternberg cells because of that this group of 

patients with positive expression of this marker was distinguished with an 

extremely poor prognosis – frequency of complete response (CR) laid down only 

64 %. At the same time, expression of CD15 or its absence on the typical cells of 

Reed-Sternberg in any way did not affect efficiency of therapy – frequency of CR 

in these cases was 87,0 % and 91,0 % accordingly (p> 0,05).Further researches in 

combination with determination of other biological factors of prognosis will help 

to define the most unfavorable groups of patients and influence on a choice of 

adequate programmes of HL treatment [21]. 

The role of expression of antigen Кі-67 in tumor cells as a risk factor of 

HL’s unfavorable run still remain not enough studied. The Serbian group on the 

study of lymphomas has undertaken a study in a group of 40 patients with HL, 

treated according to ABVD. In this group of patients prognostic factors in IPS and 

expression of marker Кі-67 have been determined, that for patients with the high 

level of expression to the antigen of Кі- 67 and IPS > 3, there is a high risk of 

relapse of disease and there is a necessity for setting more intensive primary 

treatment [22]. 

Also according to the results of research of superficial cellular 

immunophenotyping with HL by means of CSC technology of v2.0 three 

additional diagnostic superficial biomarkers(membrane proteins) which in future 

can help to distinguish HL from similar after ІFТ В-cellslymphomashave been 

educed [23]. 

Lately more and more researches are being conducted in a direction of 

studying the inherited individual potential of organism to metabolize toxic 

substances and their derivatives [24]. It is known that family ofglutathione-S-

transferring enzyme (GST) catalyzes conjugation of various xenobiotic (chemical 

agents). These enzymes have substrate specificity that includes substances with the 

known mutagen properties, and catalytic activity that provides the mechanism of 

protecting from harmful influence of these substances. 



Family of enzymes of GST plays a substantial role as in metabolism of 

carcinogens, lipids, foods of free-radical reactions et al, so in the exchange of 

catacholestrogenes. GST also plays the role of a detoxifying agent, providing 

conjugation of genetically-toxically metabolite from glutathione, that causes their 

inactivation, as well as conjugation from N-acetylcystein and cystein [25]. 

Four basic classes of GST and few types of polymorphism of this enzyme’s 

genes are known: GST α (alpha) GSTA, µ (mu) GSTM, θ (tеtа) GSTT and  (pі) 

GSTP [26]. 

GSTM µ contains zero allele in 30-60 % of people with a 0/0 genotype. 

Ethnic comparisons have shown that frequency of prevalence of a 0/0 genotype is 

less in a negroid race (35 %) than in Caucasian (49 %) 

The subfamily of GST  includes one e glutathione-S-transferring enzyme of 

P1(GSTP1). A gene that encodes GSTP1 is located on the11th  

chromosome(11q13). Polymorphism of gene GSTP1 by one nucleotide in a 105 

codon(5 axone) is the result of substituting for the nucleotide of adenine  (А) on 

guanine (G), that results in replacement in a peptide chain of the enzyme amino 

acid molecule of isoleucine on a valine one (Ile→Val) [27,28]. A mutant type of 

allele, that encodes valine, associated with higher activity of enzyme 

comparatively with a wild type of allele, that is encoded by isoleucine.Except 

participating in the detoxication of xenobiotic, GSTP1 is also involved in adjusting 

of cellular proliferation and apoptosis. Allele of wild type reduces proliferate 

activity of cells and protects them from an apoptosis, while mutant allele does not 

influence on proliferation, but also protects cells from an apoptosis [28]. A wild 

genotype (Ile/Ile) is more often found in patients with ІІІ-ІV stages of the disease 

and in patients with the aggressive forms of HL and bound with a high risk of 

relapses’s development and rapid progression of the disease [29]. 

In modern researches the GSTP1 genotypeaccording to 105 codon is 

determined as an independent prognostic factor of a clinical course of the disease 

and the risk of relapses’ rise is possible for patients with the lymphoma of 

Hodgkin, and also as a marker of the sensitiveness to chemotherapy [24, 30]. 



According to the results of Italian research of Hohaus S. and others,where 

they studied polymorphism of GSTT1, the authenticity is proved that the GSTT1-

nullgenotype wasconnectedwith the increase of PFS in these patients, 

comparatively with patients, who have not got the GSTT1 genotype. On the basis 

of the undertaken studies the conclusion has been made, that GSTT1-null genotype 

can be taken into consideration as afavourableprognostic factor of the disease’s 

flowin patients with HL [31]. 

The Norwegian research groups ofSarmanová J. and others in the study of 

biotransformation of genes in patients with HL and NHL confirms a fact, that 

allele of Val/Val of the GSTP1 genotype can play an extraordinarily important role 

in the development of the lymphoproliferativediseases [32]. 

It is significant to remember, that among factors which block the apoptosis 

of cells can also be viruses, for example virus of Epstein-Barr. Some scientists 

presume that the EBV virus can activate the BCL-2 protoncogene, that blocks the 

process of apoptosis in turn, and thus the cells of Reed-Sternberg avoid 

aprogrammed death [33]. 

It has been educed that the EBV virus is present approximately in 50 % of 

cells of Hodgkin and Reed-Sternberg. For patients, in which a Т-cells deficit 

appears, and В-cellsare infected by the EBV virus, there is a risk of genetic 

mutations that can result in the development of the limphoproliferative diseases 

[34]. 

The role of theEВV virus as a factor of HL’s courseprognosis still remains 

indefinite. It is an important fact, but not proved for many patients with HL [35]. 

According to the results of the French research a correlation of EBV-infection has 

been revealed in patients with HL with a microenvironment, and it is proved that a 

further study of an antiviral answer in patients with HL, infected by the EBV virus, 

can become basic for development of new treatment strategies [36]. 

It is considered that the virus of Epstein-Barr activates NF-kB, that starts a 

cascade mechanism of Fas-mediated apoptosis blocking of tumourcells. This 

explanation can satisfy hardly. In fact a similar mechanism that results in resistance 



of tumour cells before the apoptosis is characteristic for EBV-negative cases of 

HL. In addition, activating of NF-kBis present in other В-cellular tumours, not 

associated with the infected EBV. 

Farrell K. and others have confirmed a hypothesis, that cytomegalovirus of 

positive persons the risk of the cHL EBV-associative beginning rises, especially in 

elderly years. Authenticity of results on this time is compared to the independent 

group of control [37]. 

Nowadays, cytogenetic studies have been carried out, which have 

demonstrated a direct sequence, characteristic for clonal proliferation of cells at 

HL, that have characteristics of malignancy, namely, different anew location with 

difficult chromosomal abreaction. Unfortunately, with HL specific violations such 

as translocations, that give the key to a chromosomal localization of a gene or 

genes that take participating in etiology of HL have not been revealed. 

For example, Xu C. and othersinvestigated that expression of С-Met 

oncogene in the cell of tumouris observed in 52 patients with HL. And although 

functional studies demonstrate the role of HGF/Met as a signaling pathological 

way in adjusting of progression of cellular cycle in L428, expression of the Met 

oncogene in patients with HL correlates with a favourable prognosis in two 

independent cohorts [38]. 

Vadasz Z. and others proved first, that WT-1(Wilms' of tumour gene 1) and 

NP-1(NEUROPILIN 1) express in endothelial cells in HL and found out that 

duration of angiogenesis is higher at HL, than in reactive lymph nodes, expression 

of factor of the vascular endothelia (VEGF) height of was below although. It could 

be the result of higher expression of NP-1 that strengthens the biological effects of 

VEGF. Thus, positive correlation was revealed between an angiogenesis and WT-1 

expression. It testifies that in future WT-1 can be used as a clinical marker for HL 

prognosis [39, 40]. 

Montgomery D. and othersdetecteda high expression of chemokine TARC 

(CCL17) on Hodgkin and Reed-Sternberg cells in the serum of patients with HL 

before the beginning of the therapy. The intermediate results of research confirm 



that most patients withHL of high level of TARC in plasma at the moment of 

clarifying the diagnosis. The high levels of TARCwhich appear during the 

treatment can be associated with an unsatisfactory answer on treatment and relapse 

on occasion; however, for some patients with a refractory disease the levels of 

TARC were normal [41, 42]. 

M'kacher R. and othersidentified activation of human 

neurophilicpolyomavirus (JCV), EBV virus and chromosomal instability by means 

of molecular research methods (FISH) identified in lymphocytes of peripheral 

blood in HL patients, that started to be associated with a poor prognosis, especially 

for patients, infected EBV by a virus(short duration of PFS, р < 0,001). These 

supervisions specify a new role of EBV and JCV in pathogenesis of HL. A status 

control of these viruses in further can envisage clinical direction of the disease and 

result in new antiviral and molecular strategies [43, 44]. 

Functional research of genetic associations and HLA expression in patients 

with HL with detected EBV virus (EBV+) and its absence (EBV-) conducted by 

Diepstra A. and others confirms, that a study of antigen presentation in HL 

pathogenesis is extremely necessary in identifying whichofantigenic peptides is 

attracted in the pathological process of HL arising [45-47]. 

That is why, a question as for relation to a further search and studies of 

prognostic factors, that allow not only predict the course of disease in general, but 

also to improve individual prognosis for every patient still remains actual. 
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