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Abstract: Non-Hodgkin’s lymphomas are malignant lymphoproliferative
disorders that originate from B or T-lymphocytes and rarely from NK cells. They repre-
sent an extremely heterogeneous group of diseases regarding histologic subtypes, clini-
cal presentations, immunophenotypic profiles, cytogenetic and molecular features and
suitable mode of treatment.

A clinical indicator of prognosis, the International Prognostic Index, takes into
account factors that are mostly linked to patient characteristics (age, performance status)
and to disease extension and growth (disease stage, s.lactate dehydrogenase level and
extent of extranodal involvement). However, it is clear that differences in clinical featu-
res and in treatment responses are a result of the marked genetic, immunophenotypic
and molecular heterogeneity that underlie disease aggressiveness and tumour progress-
sion. We applied IPI (based on pretreatment clinical characteristics) in our group of 136
patients that identified a subgroup of clinical features that remained independently sig-
nificant in multivariate analyses.

In our results IPI turned out to be of prognostic significance for response rate
and survival percentages. Based on their number of "poor risk" factors, patients were
placed into four IPI risk groups: low (one or no risk factors), low-intermediate (two risk
factors), intermediate-high (three risk factors), and high (four or five risk factors) with
five years survival rates of 88%; 82%; 18% and 0% respectively.

However, one limitation of this prediction strategy is that IPI does not encom-
pass molecular abnormalities of tumour cells, which may play a critical role in deter-
mining profoundly different clinical outcomes in patients within the same group as defi-
ned by IPIL
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The aim of this study was to assess the clinical significance and potential prog-
nostic value of the expression of the new immunologic prognostic markers including
nuclear proliferating antigen, suppressor and oncogenic proteins, HLA-DR surface anti-
gens, tumour infiltrating T-lymphocytes, lymphocyte homing receptor and angiogenic
molecules.

Immunohistochemistry was used to examine paraffin-embedded tumour tissues
for determining the expression of immunologic prognostic markers.

Survival analysis showed that serum-high lactate dehydrogenase level, poor
performance status (ECOG 3, 4 and 5), high proliferative activity defined as nuclear
Ki67 expression greater than 60% of malignant cells and high tumour invasive potential
defined by discontinued or loss of Collagen IV were found as strong predictors of poor
survival among these patients. These four prognostic parameters determined the New-PI
with three risk groups: good (0-1 risk factors), intermediate (2 risk factors) and poor (3
and more risk factors), with predicted five-years survival rates of 88%, 64% and 0%.
The New-PI more accurately predicts the outcome than the standard IPI (p < 0,001 vs. p
<0.0001).

Based on a single institution series of 136 patients the IPI has proved to be a
useful prognostic tool for NHL patients. Addition of new cellular markers into the
standard IPI significantly improves risk stratification in NHL.

Key words: malignant lymphomas, prognosis, monoclonal antibody, immunophenol-
type, immunohistochemical analysis, Ki67, cyclinD1, type IV collagen, CD44, p53,
bcl2, bel6, vimentin, IPI, N-PI.

Introduction

Non-Hodgkin’s lymphomas are malignant lymphoproliferative disorders
that originate from B or T-lymphocytes and rarely from NK cells. They repre-
sent an extremely heterogeneous group of diseases regarding histologic subty-
pes, clinical presentations, immunophenotypic profiles, cytogenetic and molecu-
lar features and suitable mode of treatment. This heterogeneity has important
prognostic and therapeutic implications.

The prognosis of patients with NHL generally depends on the histologic
sub-type and the stage of disease. However, even within histology and clinical
stage groupings there is a remarkable variability in outcome [28]. For this rea-
son a clinical indicator of prognosis, the International Prognostic Index (IPI) was
developed [6, 15]. As a predictive model based on patients’ clinical characteris-
tics before treatment, IPI incorporates factors that are mostly linked to patients’
characteristics, including clinical features that reflect the growth and invasive
potential of the tumour (tumour stage, serum Lactate Dehydrogenase [LDH] level
and number of extranodal sites), the patient's response to the tumour (Perfor-
mance Status [PS]), and the patient's ability to tolerate intensive therapy (age, PS).
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This prognostic model identifies four prognostic groups: low, low-
intermediate, intermediate-high and high risk groups and is much more accurate
than the Ann Arbor staging system.

However, one limitation of this prediction strategy is that IPI does not
encompass molecular abnormalities of tumour cells, which may play a critical
role in determining profoundly different clinical outcomes in patients within the
same group defined by IPI [26].

In addition to the clinical characteristics, many new immunologic and
molecular factors have been identified associated with prognosis. These new
prognostic factors include markers, which reflect profound changes in the nature
of the lymphomatous cells, particulary those involving the control of mitosis
and the host response to tumour. Beyond their predictive value, these markers
have identified phenotypes that may serve as new phenotype-directed therapies
[1, 2,26, 28, 29]. To determine whether immunologic markers can be combined
with IPI to more accurately predict outcome, we analysed proliferative status,
cell adhesion molecule status, histocompatibility antigens, tumour infiltrating
T-lymphocytes, oncogenic alterations and angiogenic molecules.

The monoclonal antibody Ki-67 detects a human nuclear antigen pre-
sent in proliferating cells. The determination of the growth fraction with Ki-67
identifies patients who might benefit from more aggressive therapy [2, 12, 13,
14, 21].

Cell-adhesion molecules are critical in the control of lymphocyte ho-
ming and migration, and their expression may influence lymphoma dissemina-
tion. Several studies suggest that the cell-adhesion molecule, Lymphocyte Ho-
ming Receptor (LHR), CD44 identifies lymphomas with high metastatic poten-
tial and poor prognosis. The correlation between LHR expression and disease
stage suggests that LHR could be a "stage specific" phenotype [17, 18].

Hystocompatibility Antigens (HLA) are cell surface antigens relevant to
cell self-recognition, cell-cell interaction, immunosurveillance and tumour con-
tainment [28]. It was noted that low HLA-DR expression or loss is associated
with poor outcome compared with intact HLA-DR molecules [3, 25]. In the
case of HLA loss, successful treatment requires restoration of tumour immuno-
genicity with IFN-a and INF-y stimulating HLA antigen expression.

Rosenberg et. al. have emphasized the importance of tumour —infiltra-
ting T-lymphocytes (T-TIL) in tumour containment. Lymphoma relapse and pa-
tient survival have been related to the type and number of specific T-cell subsets
that infiltrate B-cell lymphoma [4].

The malignant transformation of lymphoid cells is triggered by genetic
changes including chromosomal translocations, deletions, gene rearrangements,
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mutations and genetic alterations. These alterations frequently involve oncoge-
nes that are critical to control of lymphoid cell proliferation, differentiation and
survival. The oncogene protein products of altered genes are now detected with
monoclonal antibodies making them important immunologic markers.

p53 inhibit growth in their wild form. These genes serve as a natural
check on unbridled proliferation, unless their function is lost through mutation
or alotypic deletion.

The presence of p53 mutation and overexpression in some lymphomas
is consistent with the hypothesis that the p53 gene could play a role in the later
stages of lymphomagenesis or in the progression of the disease.

CyclinD1 protein expression is essential for reliable diagnosis of Mantle
Cell Lymphoma (MCL). MCL and its cytologic variants are associated with
poor prognosis and its distinction from other small B-cell lymphomas is clini-
cally important [7].

Bcl-2 is unique among protooncogenes being localized to mithochon-
dria [9]. Bcl-2 protein expression blocks programmed cell death extending cell
survival. High bcl-2 protein expression is more frequently associated with an
advanced stage of disease with reduced survival [10, 11].

Bcl-6 protooncogen is localized in the nuclei of most of the germinal
centre B-cells. The Bcl-6 gene expression is regulated during B-cell different-
tiation and suggests a role for Bcl-6 in germinal centre development and
function. Deregulated Bcl-6 expression may contribute to lymphomagenesis by
preventing postgerminal center differentiation [16].

Tumour angiogenesis is a complex process involving growth factors
and receptors. A particular member of the extracellular matrix is the basement
membrane, a thin layer which ensheaths blood vessels. Collagen type 1V is a
major constituent of basement membranes. Benign lesions showed intact base-
ment membranes with strong linear staining of collagen type IV. The disruption
or loss of basement membranes by invasive tumours but not by their preinva-
sive or benign changes represents a fundamental morphologic and biologic dif-
ference between malignant and benign tumours [20, 22].

CD31/PECAMI, integral membrane glycoprotein expressed on endo-
thelial cells, platelets and leucocytes and Cd34, membrane phosphoglycoprotein
expressed by hematopoietic stem cells, vascular endothelial cells and tissue
fibroblasts are important endothelial cell markers in the study of malignant neo-
vascularisation. Staining for CD31 and CD34 is used to measure tumour angio-
genesis and to predict tumour recurrence.

The perivascular expression of the intermediate filament protein, vi-
mentin, is assumed to be an important marker for tumour neovascularisation.
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Aims of the study

The aim of this study was to assess the clinical significance and
potential prognostic values of the expression of the new immunologic progno-
stic markers including nuclear proliferating antigen, suppressor and oncogenic
proteins, HLA-DR surface antigens, tumour infiltrating T-lymphocytes, lym-
phocyte homing receptor and angiogenic molecules.

The other aims, if there are significant clinical and prognostic values for
these markers, were:

— to determine the variables that would predict an asymptomatic period
of the disease and survival.

— to include these prognostic parameters in the IPI parametric list,
increasing the prognostic value of IPI.

Material and methods

Patients

In this study 136 patients were included with diagnosed non-Hodgkin's
lymphoma, treated and followed up at the Haematology Clinic in the period bet-
ween June 1997 and December 2003. The criteria for including the patients were
complete clinical data from the Clinic archives and representative histologic
material at the Institute of Pathology, Medical Faculty, Skopje.

The patients were diagnosed according to accepted standards for diag-
nosis of malignant lymphomas. Further investigations that were undertaken in
all patients included: physical examination, peripheral blood analysis, biochemi-
cal analysis, radiography of the chest, ultrasound of the abdomen, CT of the
chest and abdominal cavity, bone marrow biopsy and biopsies of other tissues
invaded by malignant lymphomas.

Special attention was paid to the variables that consistuted the IPI.

Diagnosed malignant lymphomas were classified according to the crite-
ria of the REAL classification. Twenty-four patients had small lymphocytic lym-
phomas, twenty-eight patients had follicular lymphomas, fourteen patients had
marginal zone lymphoma, 63 had diffuse large B cell lymphoma and 8 patients
had lymphoblastic lymphomas, one of which was of T cell origin.

Histological and Immunohistochemical analysis

Histological analysis included nodal and extranodal tissues affected by
lymphomatous infiltration, taken by biopsy or by surgical procedure. Ten lymph
nodes with diagnosed reactive changes were used as a control group. The tis-
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sues were fixed in 10% neutral formaline for 18-24 hours and paraffin embed-
ded. Paraffin sections of 4-6 microns thickness were stained for haemalaun eosin,
Giemsa, PAS and reticulin-Gomori. Immunohistochemical analysis for the immu-
nological markers was done by modified biotin-strepatvidin immunoperoxidase
reaction in three steps. We used the following panel of monoclonal antibodies:

— pan B cell markers: anti-human CD20cy, B cell, Clone L.26 and CD79a,
B cell, Clone JCB117;

— pan T cell markers: anti-human CD45RO, T cell, Clone UCHL1; anti-
human CD43, T cell, Clone DF-T1; anti-human CD3, T cell, Clone F7.2.38;
anti-human CDS8 T cell, Clone C8/144B;

— markers with possible diagnostic and prognostic values: anti-human
Cyclindl, Clone DCS-6; anti-human Bcl2 Protein, Clone 124; anti-human Bcl6
Protein, Clone PG-B6p; anti-human HLA-DR, alpha-chain, Clone TAL.1BS5;

— oncogen prognostic marker — anti-human p53 Protein, Clone DO-7;

— adhesive molecules: anti-human CD44 Clone 2A5; anti-human Colla-
gen IV Clone CIV 22;

— Angiogenic molecules: anti-human CD31, Endothelal cell (PECAM-
1), Clone JC/70A; anti-human Hematopoietic Progenitor Cell, CD3e4 (human
endothelial venules), Classll, Clone QBEnd 10; Anti-Vimentin, Clone Vim 3B4.

— Proliferative index was determined on slides stained for anti-human
Ki-67 antigen, Clone MIB-1.

In the control group we included positive control on the reactive lymph
nodes and negative control omitting the primary antibody with PBS.

The proliferative index was determined as a percentage of the cells that
express Ki67 nuclear positivity out of the whole of the tumour cells [13]. There
were three groups dependent on the estimation of the proliferative index: less
than 20%; 20-60% (Figure 1) and more than 60%.

The expression of the bcll, bel2 and bel6 had diagnostic value in the
mantle cell lypmphoma, follicular lymphoma and diffuse large B cell lymphoma
respectively. Their expression was defined as nuclear and/or cytoplasmic [7].

Expresion of p53 was semiquantitatively estimated and expressed as a
percentage of the positive cells in three groups: negative expression, 10—30%
and more than 30%. Nuclear expression was taken as a specific expression.

CD44 is an adhesive molecule that helps lymphocytes in the homing of
determined tissue compartments [17]. CD44 expression was defined as diffuse
expression when more than 60% of the cells showed membrane expression and
focal expression of up to 10% and more than 10% with perivascular localization
or randomly located expression. Staining of reactive macrophages in these sec-
tions was taken as an additional internal positive control.
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HLA-DR expression was defined as cytoplasmic expression from 10-
30%, 30-60% and more than 60%.

Tumour infiltrating T cells were semiquantitatively determined by ana-
lysis of more than 10 HPF in sections stained with CDS, as well as CD3 and
CD43. Analysed cases were divided into four groups: absence of TIL, presence
of less than 10%, 10 to 30% (Figure 2) and more than 30% [26].

Immunohistochemical staining for Collagen IV enabled us to visualize
endothelial basal membrane. Depending on the degree of tumour invasion we
found different morphological expressions (Figure 3). In the control group we
found a continuous basement membrane while the analysis of the Collagen IV
in the analysed group showed changes such as thinning, discontinuous expres-
sion and complete disappearance [22].

Angiogenesis in the analysed group was defined as the mean number of
blood vessels determined at 10 HPF, possibly in so-called ‘hot” areas. We used
two monoclonal antibodies that label vascular endothelium: CD31/PECAM-
1/ECM and CD34/ECM. We defined three grades of neovascularisations (Figu-
re 4): five blood vessels, 5 to 10 blood vessels and more than 10 blood vessels.

Vimentin staining expressed cytoplasmic staining in lymphoid, histio-
cytic and vascular endothelial cells as well as perivascular expression, isolated
or combined with fragmented stromal expression [23].

Figure 1 — Proliferative index Figure 2 — Tumour infiltrating
(Ki67 > 60%), Ki67 : 400x T-lymphocites (> 30%,), CD3 : 400x
Cauka — [lpoaughepaitiueer unoexc  Cauxa 2 — Tymop Ha unguaitipupauxu
(Ku67 > 60%), Ku67 : 400x T-aumepoyuitu (> 30%), CD3 : 400x
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Figure 3 — Discontinuous Collagen type Figure 4 — Endothelial CD31
1V expression, Collagen: 400x expression (up to 5 blood vessels),
Cruxa 3 — Jluckon tunyupana excppecuja CD31 : 400x
Ha konagen tup 1V, Konagen: 400x Cnuxa 4 — Enoo tenujarna CD31
excppecuja (00 5 KpsHu cadosu),
CD31 : 400x
Results

The clinical and pathological characteristics of 136 patients were inclu-
ded in the study.

We have used the widely accepted clinical characteristics that reflect tu-
mour extension and growth (level of serum LDH, clinical stage, tumour size,
number of extranodal sites, bone marrow involvement), patient’s response to the
tumour (performance status, B-symptoms) and the patient’s ability to tolerate
intensive treatment (age, performance status, bone marrow involvement).

The median age of the patients was 49 years at diagnosis, with 95 pa-
tients aged up to 60 years and 41 patients older than 60 years. Patients included
54 females and 82 males (F : M ratio 1 : 1.5).

The International Prognostic Index (IPI) was tested on the entire group
based on the clinical characteristics at the time of diagnosis: the age, tumour sta-
ge, serum lactate dehydrogenase concentration, performance status and number
of extranodal sites.

The results showed that an advanced stage of the disease, elevated con-
centration of serum LDH, age over 60 years and poor performance status are
significantly associated statistically with shortened survival and shortened
disease-free survival. The number of extranodal sites at the time of diagnosis
did not show any significant influence on the survival period.
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These four characteristics remained independently significant in the ana-
lysis of the study group. The inclusion of these characteristics in the IPI offers a

model for predicting the individual patient's risk of death.

The following graphs show IPI related to survival and disease-free

survival respectively (Figure 5).
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IPI identified four risk groups of patients: low risk, low to intermediate,
intermediate to high and high-risk group (Figure 5). Analysis of the data confir-
med that disease-free survival is directly correlated to IPI (Figure 6).

Application of this widely accepted model in our study confirmed the
clinical importance of this index. This prognostic model identified four groups
of patients with low, low to intermediate, intermediate to high and high risk,
with predicted five-year survival rates of 87%, 82%, 18% and 0% respectively,
and five-year disease free survival rates of 68%, 66%, 30% and 0%.

IPI survival curves for all four groups of patients showed high statistical
significance (p < 0.001). The prognostic significance for disease-free survival is
also high (p < 0.05).

The following results show relations between immunological markers
and both survival and disease-free survival:

Ki67 protein expression was classified into three proliferative subgroups:
high (> 60%), intermediate (20-60%) and low proliferative index (< 20%). The
patients with an intermediate proliferative index had five-year survival in 64%,
but the pragmatically favourable group with a low proliferative index (<20%)
showed five-year survival in 90% of cases. Five-year survival for the progno-
stically unfavourable group (Ki67 expression more than 60%) is only 38%.

Cyclin D1 protein expression was confirmed in all three patients with
mantle cell lymphoma, in two of 24 patients with small lymphocytic lymphomas
and in only one patient of 63 with diffuse large cell lymphoma. This oncogen
protein did not show any expression in cases with follicular and marginal zone
cell lymphomas, or in patients with reactive lymphoid hyperplasia. Thus, cyclin D1
remains a specific marker for mantle cell lymphomas. The rare expression of cyclin
D1 in other types of lymphomas can be explained as one of its cytological variants.

bel-2 protein expression was found in 87% of the patients with fol-
licular lymphomas and in a relatively high percent (38%) of cases with diffuse
large cell lymphomas. Our study confirmed that the expression of bcl-2 is
significantly more present in advanced compared with early stages of the
disease (p < 0.001). Bcl-2 expression did not show any significant influence either
on total survival or on disease-free survival.

Analysis of bel-6 expression in patients with diffuse large cell lympho-
mas showed no statistically significantly prolonged survival and disease-free
survival compared with patients with loss of bcl-6 expression.

Expression of nuclear protein pS3 was equally present in different his-
tologic subtypes. According to the clinical stage, this oncogen protein showed
significantly higher positivity in advanced stages (70%) compared to early
stages of the disease (30%).

The leukocyte homing receptor CD44 was analysed in relation to lym-
phoma dissemination (clinical stage). High association was confirmed between
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CD44 and clinical stage as 71% of the patients were in an advanced stage of the
disease at diagnosis.

HLA-DR molecules expression v patient survival showed that a high
expression (> 50%) is significantly related to better survival compared with ca-
ses with low expression or with none. The expression of HLA-DR molecules
did not show any significant relation to disease-free survival in patients with
previously achieved complete remission.

The number of tumour infiltrating T-lymphocytes greater than 10% did
not appear statistically significant concerning the length of survival in our pati-
ents. However, a high percent of T-TIL confirmed the significant positive effect on
disease-free survival in patients with achieved complete remission (p < 0.05).

The grade of tumour invasion, expressed by immunomorphological ana-
lysis of Collagen type IV was divided into three invasive degrees: high, intermedi-
ate and mild. High grade tumour invasion, histochemically defined as loss of Col-
lagen type IV on the level of basal membranes, showed significantly shortened
survival (p < 0.05) compared with remaining degrees, intermediate and mild, defi-
ned as discontinued or thin expression of Collagen type IV. The loss of Colla-
gen IV (the highest grade of tumour invasion) confirmed significantly shortened
survival, with 54% of patients surviving a period of five years, compared with the
group with intermediate grade tumour invasion with a 78% five-years survival
and the group of patients with mild tumour invasion with 100% five years survival.

The high grade of tumour invasion is in positive correlation to the
advanced stage of the disease.

Expression of endothelial cell markers CD31/PECAM-1 and CD34 de-
fined three grades of neovascularisation. Low degree vascularisation, determined as
the presence of fewer than 5 blood vessels on a large microscopic field (LMF),
intermediate degree vascularisation — 5—-10 vessels on LMF, and high grade tu-
mour vascularisation as more than 10 vessels on LMF. Vascular degrees were
analyzed in relation to survival, but statistical significance was not confirmed.
Analysis of the degree of vascularisation and disease-free survival showed that
patients with greater vascularisation have a longer duration of remission. Although
the statistical significance was not confirmed, we consider that vascularisation
of tumour tissue is in direct positive correlation with the concentration of che-
motherapeutic agents reaching the malignant cells. However, as the number of
patients in our study with high vascularisation was relatively small, the conside-
ration of the connection of the degree of vascularisation of malignant tissue and
expected therapeutical and clinical response requires further clinical investigation.

The intermediate filament protein Vimentin showed cytoplasmatic or
perivascular expression, or cytoplasmatic and perivascular expression at the same
time. As an angiogenic molecule that marks the perivascular area it did not show a
statistically significant influence on the survival of the patients and on the
degree of tumour dissemination.
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Univariant analysis of all investigated prognostic parameters showed
that statistically significant factors in our study group were: age, ECOG, LDH,
clinical stage, Ki67, Collagen IV, HLA-DR, T-TIL and bcl-6. Of these nine highly
significant prognostic factors, the multivariant analysis confirmed four parame-
ters as significant: LDH, ECOG, Collagen IV and Ki67. These four prognostic
factors are suggested as a New Prognostic Index: N-PI.
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Figure 7 and Figure 8 present the results of total survival and disease-
free survival of our study group according to the new prognostic index, NPI, that
confirm its higher statistical significance (p < 0.0001) compared with the standard
IPI model (p < 0.001). N-PI constitutes three groups of patients: a low risk group
(score 0.1) with 5 year survival of 88%, an intermediate risk group (score 2) with 5
year survival of 63%, and a high risk group (score 3.4) with 5 year survival of 0%.

* Seventeen patients were excluded because of uncompleted data.
** Seventy-five patients achieved CR after the treatment

Discussion

The new prognostic index includes highly significant prognostic factors
that enable better defining of patients with respect to survival.

Discovering new prognostic parameters which will define patients at
high risk of recurrent disease is becoming an urgent issue. The International
Prognostic Index contains widely accepted criteria for predicting the evolution
of lymphomas, including factors closely connected to patients’ characteristics or
to the dissemination of the disease and tumour growth. However, it has appea-
red that this predicting strategy has some limitations. It does not include the
molecular abnormalities of tumour cells which may play a critical role in disco-
vering deep changes leading towards different clinical outcomes in patients
within the same group as defined by IPI.

Important contributions made by this study are the results showing that
immunological prognostic markers, combined with the clinical parameter of IPI,
provides a new prognostic model with higher prognostic value. Addition of
Ki67 and collagen type 1V into the IPI significantly improves risk stratification
in our NHL patients.

Today's investigations of NHL show tendencies towards unification of
different prognostic models. One of the most widely accepted is IPI and its re-
cent modification FLIPI. Our new prognostic model is a result of a union of cli-
nical prognostic factors and exact, immunohistochemically defined, immunolo-
gic factors in representive samples for clinical application.

Conclusions

o The results of this study show that the prognosis of patients with Non-
Hodgkin lymphomas mainly depends on their score on the International Prog-
nostic Index, expression of the proliferative antigen Ki67, and the level of
tumour invasion as defined by Collagen type IV.
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e Inclusion of Ki67 and Collagen IV within the new prognostic model,
together with the clinical parameters, performance status and the serum concen-
tration of the lactate dehydrogenase, constitutes a new prognostic index with a
higher prognostic value than IPI.

e Non-Hodgkin lymphomas as a biologically extreme heterogeneous
group of malignant lymphoproliferative diseases require further assessment of
the immunologic factors which, together with the clinical parameters, will serve
as a means for predicting disease outcome and the choice of an optimal thera-
peutic approach.
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Peszume

HE-XOYKWHOBA INMM®OMU: UMYHOJOIMKN
INNPOTHOCTUYKHU CTYINU

Xagu-Ilenosa JI.,' llerpymescka I'.,” CrojanoBuk A.'

'Kaunuka 3a xemaitionozuja, Kaunuuxu yenitiap, Cxoiije, P. Maxeoonuja
’Unciuuitiyiu 3a iaitionozuja, Kaunuuxu yenitiap, Croiije, P. Maxeoonuja

He-XoukuHOBUTE MMM(pOME MpETCTaByBaaT MaJurHu JuMdornponude-
paTuBHE 3a60J7yBama KOW MpPOjaByBaaT eKCTPEMHA XETEPOTeHOCT BO IIOTJIEN Ha
XUCTOJIOMIKUOT MOMITHI, KIIMHIMIKATA Mpe3eHTaluja, MMYHO(DEHOTUIICKUOT MPOIIT,
IUTOTCHETCKUTE W MOJICKYJTApHA KApaKTEPUCTAKY M MOKHUOT HAUMH HA JICKYBAIhE.

IToTpebaTa of ogpenyBame MPOTHOCTUYKKA NapaMeTpu Kou Ke ofpeaar
MalMEeHTU CO BUCOK PU3MK Off HEyCleX Ha CTaHJapfiHaTa XeMoTepaldja, a Kou
MOXKaT la UMaaT KOPUCT Off pU3MK-aJjaliTipaHa Tepamnyja cTaHyBa ce IIOypreHTHa.
KAuHNYKUOT TPOTHOCTUYKM WHAUKATOP, UHTEPHAUMOHAIHUOT NPOTHOCTUYKH
uuaekc (UITH), BkaydyBa (paKTOPU KOH CE MPETEKHO MOBP3aHU CO KAKPAKTEPHUC-
TUKWTE Ha MAIUEHTHUTE 1 CO pacIpocTpaHeTocTa Ha 6osecTa U TYMOPHHOT pacT.

HeroBara npuMeHa Ha HalllaTa rpyna manueHTH (Bp3 OCHOBa Ha mpefTe-
panMCKuTe KIMHAYKA CBOjCTBA) BO 3aBUCHOCT Of] OPOjOT HA HEMOBOJIHUTE PU3UK
(pakTOpu M pasrpaHuud nanueHTUTe Bo deTnpu MIIW pusumvHM rpynu: HUCKA,
HHUCKa CIpeMa CpefiHa, CpefiHa CIIpeMa BHCOKa, M BUCOKA pU3M4HA rpyla co HeT-
TOAMIIIHA paTa Ha NpKuByBamwe off 88 %, 82%, 18% u 0%.

MerfyTroa, mocTou OrpaHUUyBamke Ha OBaa CTpaTeruja Ha NMpeBUTyBabE.
Taa He TM BKJIy4yBa MOJIEKYJIapHUTE aOHOPMAJHOCTH Ha TYMOPHUTE KeJUH KOU
MOXKaT fla WrpaaT KpUTHUYHA ylIora BO OAPEAYBaHETO HAa PA3NUYHU KIMHUYKH
MCXOY Kaj TAllMeHTH BO pAMKHTE Ha eJlHa ucTa rpyna aegunupana co UITN.

Llen Ha oBaa cryauja Gelre MpoleHa Ha KIMHUYKATA CUTHU()UKAHTHOCT U
MOTEHIMjaIHaTa MPOTHOCTHYKA BPETHOCT Ha eKcIpecHjaTa Ha HOBUTE HMMYHO-
JIOUIKM NMPOTHOCTUYKM MapkKepu Kako HYKJIeapHHOT NpoJjudepaTUBEH aHTHUIEH,
CYNIPECOPHUTE U OHKOTeH! npoTenHu, HLA-DR noBpImmHCKUTE aHTUT€HU, TYMOP-
HUTe nHpUITpUpadku T-mumponuTu, TMMMOUUTHUOT XOMUHT PELENTOp U aHTH-
OT€HUTE MOJIEKYJIH.
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3a Taa men Oellle KOPUCTEHA NMYHOXMUCTOXEMHUCKA aHANN3a HA TYMOPHA
TKUBA BKaJIallcHW BO mapaduH.

Amnanm3arta Ha pe3yiTaTHTe TMOKa)Ka jeka aOHOPMAaJHW BPETHOCTH Ha
JIAKTaT IEXUIPOreHasa, JIol nepdopMaHC CTaTyc, BUCOKa MPonepaTUBHA aKTHB-
HOCT ¥ BUCOK MHBA3WBCH MOTEHIIMjaJl HA TYMOPOT €€ CTATUCTUUYKY 3HAYAjHH TIPET-
CKaxKyBaud Ha JIOMIOTO TPEKNUBYBame Kaj oBre manueHTu. OBUe YeTHPH MPOTHO-
CTHYKHM TIapaMeTpu ofipeninja HOB nporHoctuuky uHaeke (H-ITN) co Tpu pusudnu
rpynu: Jo0pa, cpefHa, 1 JIola PU3NYHA TPyINa CO MPEeTCKa’kKaHW paTH Ha METTO-
AMIIHO IpexuByBame off 88%, 64% u 0%. Pesynrarure nokaxkaa nexka H-ITN
MONPEIU3HO TO MPEeTCKaXKyBa UCXOAOT Ha 6oJiecTa BO ciopeada co CTaHgapaHIOT
WIINA (p < 0.001 cmpema p < 0.0001).

Knyuynu 300poBu: Maaurau 1uM¢oMu, IPOrHo3a, MOHOKJIOHATTHY aHTUTENa, UMY-
HO(EHOTHUI, UIMYHOXHICTONNINKA aHaimu3a, Ki67, ciclinD1, tum IV collagen, CD44,
p53, bel2, bel6, vimentin, UTINU, H-TTU
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Figure 1. Proliferative index (Ki67>60%), Ki67: 400x.
Cnuka 1. ITponmudeparusen nnpekc (Ku67>60% ), Kn67: 4001.

Figure 2. Tumour infiltrating T — lymphocites (>30%), CD3: 400x
Cnuxka 2. Tymoyp Hpuntpupauku T — numponuru (>30%), CD3: 400x.
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Figure 3. Discontinuous Collagen type IV expression, Collagen: 400x.
Cmca 3. I/ICKOHTI/IH hpaHa ekcrpecuja Ha konered tvn 1V, Komaren: 400x.
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Figure 4. Endothelial CD31 expression (up to 5 blood vessels), CD31: 400x.
Crnuxka 4. Exnorenujanaa CD31 excrpecuja (no 5 kpeau canosu), CD31: 400x..

Ty

Figure 5. Survival according to IPT’
Cnuka 5. Pre’ivuvawe vo odnos na IPI.
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Figure 6. Disease free survival according to IPI"
Cnuxka 6. Ilepuop 6e3 6omect Bo ogHoc Ha WUTIN.
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* Seventeen patients were excluded because of uncompleted data.
** Seventy-five patients achieved CR after the treatment

Figure 7. Survival according to N-PI

Cnuka 7. Pre’ivuvawe vo odnos na N-PIL.
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Figure 8. Disease free survival according to N-PIL.
Cnuxka 8. Ilepuop 6e3 6osnect Bo ogHoc Ha H-TTU.
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'Kaunuxa 3a xemaitionozuja, Kaunuuxu yenitiap, Cxoiije

’Unciuuitiyiu 3a iaitioaozuja, Meouyurcku gpaxyaitein, Croiije

He-XoukunHoBute aumgomMn npeTcraByBaaT MaJIUTHA
aumponponudepaTuBHl  3a00IyBaka KOM IIpOjaByBaaT €KCTpeMHa
XeTEpOreHOCT BO TOrJe[ Ha XUCTOJNOWIKAOT TOATUN, KIMHAYKATa
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Ipe3eHTanuja, HUMYHO(EHOTUIICKUOT MNpOduia, MNUTOTCHETCKUTE U
MOJIEKYJIAPHY KapPaKTEPUCTUKY M MOXXHNOT HAa4YWH HA JIEKYBAbE.

IToTrpebaTa of opmpenyBame NPOTHOCTUYKM NapaMeTpPU KOH Ke
oflpefaT MalMEHTH CO BHCOK PHU3MK OJf HEyclleX Ha CcTaHfjapjgHaTa
XeMoTepamnuja, a KOM MOXaT fla MMaaT KOPUCT Off pHU3MK-afanThpaHa
TepamnMja CcTaHyBa ce MOypreHTHa. KJIWHUYKUOT MOPOTHOCTUYKHU
WHIWKATOp, WHTEPHANWOHATHAOT mporHocTnukn wuHpekc (MIIN),
BKJIy4yBa (PAaKTOPH KOM CE€ MPETEXKHO MOBP3aHU CO KAaKPAKTEPUCTUKUTE
Ha MMAIlMEHTHATE ¥ CO PAacpOCTPAHETOCTA Ha OojlecTa U TYMOYPHHUOT PAacT.

HeroBara nmpuMmeHa Ha Halmiata rpymna nanueHTH (Bp3 OCHOBa Ha
NpeATepanucKuTe KIMHUYKKA CBOjCTBA) BO 3aBHCHOCT Off OpOjoT Ha
HETIOBOJIHUTE PU3UK (PAKTOPH T'M pa3rpaHU4d MAUMEHTUTE BO YETHUPHU
WIIN pu3uyHy rpynu: HUCKA, HUCKA IIpeMa CpefHa, CpefiHa IpeMa BUCOKa,
U BUCOKA pHM3WYHA Ipyla co NETTrOfMIIHA paTa Ha Np>XXUBYBamwe of 88%,
82%,18% n 0%.

MefyTtoa, NOCTOM OrpHMYyBalk€ Ha OBaa CTpaTeruja Ha
npeasuayBamwe. Taa He MM BKIydyBa MOJIEKYJIapHUTE aOHOPMAJIHOCTH Ha
TYMOYpPHHUTE KeJIuu KOM MOXKaT Ja Wurpaar KpUTUYHA yjiora BO
OJIpeNlyBakbETO HAa PA3NNYHNA KJIMHUYKH UCXO[U Kaj NallueHTU BO PAMKUTE
Ha efiHa ucra rpyna gecdunupana co UIN.

Ilen Ha oBaa cryguja Oemie TpoLeHAa Ha KJIMHUYKATA
CUTHU(PUKAHTHOCT M TNOTEHUYjaJHaTa MPOTHOCTUYKA BPEJHOCT Ha
eKkcrnpecHjaTa Ha HOBHUTE HMMYHOJIOLIKM TPOTHOCTHYKM MapKepu Kako
HYKJICADHUOT TNPOarepaTUBEH AHTUTE€H, CYIPECOPHUTE M OHKOTeHU
NIPOTENHH, HLA-DR MIOBPIIMHCKUTE AHTUT'CHH, TYMOYPHUTE
uHpunaTpupaukn T-mumbpouutr, JUMMPOUUTHUOT XOMHUHT pPEUEenTop u
AHTUOTEHNUTE MOJIEKYJIH.

3a Taa men Oelle KOPUCTEHA MMYHOXHCTOXEMMCKA aHalIM3a Ha
TYMOYPHM TKMBa BKaJalleH! BO NapaduH.

AHanu3aTa Ha pe3yJITaTUTE MOoKaxa jjeka abOHOpMaJlHU BPEIHOCTH
Ha JlakTaT JexujgporeHasa, Jom nepdopMaHC CTaTyc, BHCOKa
nponudepaTuBHa aKTHUBHOCT M BUCOK WHBA3MBEH IMOTEHIMjall Ha
TYMOYPOT C€ CTAaTHUCTUYKM 3HauyajHM NpeTcKaXXyBauW Ha JOLIOTO
MpexXuByBame Kaj oBUe nanueHTu. OBue 4YeTUpU NPOTHOCTUYKH
napameTpu opennja HoB nporaocrrnyku uHpekc (H-TTN) co tpu pu3nynn
rpynu: foOpa, cpefHa, 1 Jollla pu3uyHa rpyna co IpeTCKaXKaHW paTHh Ha
MEeTrOfIUIIIHO TPeXuByBame off 88%, 64% u 0%. Pesynrature mokaxkaa
peka H-TIM nompenusHo ro mnpeTckaxyBa HCXONOT Ha Ooyecta BO
criopen6a co craugapaaunot UTTN (p<0.001 cnpema p<0.0001).
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Knyunn 360poBm: ManurHu auM@OMH, MPOTHO3a, MOHOKIIOHAJIHU
aHTHUTENa, UMyHO(EHOTHUI, UMYHOXUCTOIUIIKA aHanu3a, Ki67, ciclinDI,
tun 1V collagen, CD44, p53, bcl2, bel6, vimentin, UTTN, H-ITN
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