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ABSTRACT

Introduction: Non Hodgkin lymphoma-Diffuse large B cell lymphoma (DLBC) is composed
of more varieties of one disease. Analysis and understanding of a wide range of char-
acteristics of the disease, which include: clinical, immunohistochemical, cytogenetic and
molecular characteristics may improve treatment results. Aim: achieving the estimated
three-year survival and influence of IRF/MUM1 expression to three-year survival. Materi-
al and methods: A study was retrospective-prospective, patients were followed for seven
years a period of dine. The study included 60 patients de novo DLBCL. Age was 18-72
years old, the average age 45 years, male 31 (51,7%) and female 29 (48.3%). Median
follow-up was 47 months (3-91 months). To determine differentiation immunophenotype
antibodies those were used: anti-CD20, anti-CD10, anti-Bcl-6, IRF-4/MUM1, CD 138. Re-
sults: Included the GCB type was 65%. Impact prognostic index IPI>2 GBC vs non GBC
p=0,038 X2. Statistically significant difference was confirmed compared to the IPI> 2 to 3
year OS p<0,0005 X2. Significantly longer three-year survival was provided in the group
GCB 36 (92,3%) vs. non GCB 8 (38,1%) p=0,003 X2 Clinical and immunohistochemical fac-
tors showed a significant impact to three-year survival by univariate: LDH p=0,005, MUM1
p=0,003, while CD10 p=0,069 was confirmed on the level of borderline impact. Using mul-
tivariate analysis, expression MUM1 has the greatest impact p<0.0005 OR=0.083 (95% ClI
0.23-0.303) on the disease outcome - three-year survival. Conclusion: expression MUM1
>25% has the greatest impact on the disease outcome - three-year survival.

Key words: DLBCL, MUM1 expression, three-year survival.

1. INTRODUCTION

According to the latest classifica-
tion of the World Health Organiza-
tion Classification of Tumors pub-
lished 2008th in Lyon, molecular,
biological and clinical studies have
recognized within Non Hodgkin
lymphoma - Diffuse large B cell lym-
phoma (DLBC) morphological, mo-
lecular and immunohistochemical
subgroups and entities (1). Despite
great progress in treatment of DLB-
CL in last 20 years of immunoche-

motherapy era, failure free survival
(FFS) remains around 50% with a
particularly poor prognosis for those
who have not been treated with im-
munochemotherapy and autologous
transplantation.

In current practice immunoche-
motherapy (R-CHOP) is considered
the standard first-line treatment of
NHL built of CD20 + B cells, and
thus DLBCL. Although the R-CHOP
is the best existing first-line therapy
for DLBCL, it is curative in about
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half of patients, while in others it does not achieve a per-
manent and/or complete remission. Approximately 30-
40% of patients responds very well to treatment and live
long, while 60-70% die from the disease. Patients with
high and intermediate IPI (> 2) have a high rate of relaps-
ing. In these patients, refractory disease requires more
aggressive therapeutic approach. Advances in treatment
can potentially be achieved using autologous peripheral
blood stem cell transplantation (APBSCT), but it is ac-
companied by an increased rate of mortality and delayed
improvement of survival (2).

Therefore, first-line therapy requires further training,
which includes understanding the pathophysiological
mechanisms of the disease, distinguishing patients with
favorable between those with unfavorable characteris-
tics, in which the standard therapeutic approach is not
sufficient. It should provide proper patient selection
and choice of adequate treatment, which is important in
achieving a better and longer therapeutic response, re-
ducing morbidity and treatment costs, avoiding disabili-
ty and other late effects of treatment, including second-
ary malignancies.

If we go back to the fact that the NHL is composed
of more varieties of one disease, since progress can only
be achieved from a critical analysis and understanding
of a wide range of characteristics of the disease, which
include: clinical, immunohistochemical, cytogenetic and
molecular characteristics. It is appropriate to assume
that a good choice of therapy, with the definition of prog-
nostic indicators, may improve treatment results.

Prognosis and predictions of NHL is represented by
clinical factors expressed by International Prognostic
Index (IPI). However, it is evident that clinically and
pathologically standard parameters themselves are not
sufficient. Biological properties of the tumor largely
determine its clinical behavior, indicate prognosis and
treatment outcome. It can identify new “targets” that will
target the so-called biological therapy.

List of biomarkers with potential prognostic and pre-
dictive significance of Diffuse large B cell lymphoma
(DLBCL) is huge (3). Based on differentiation cell type
determined by immunohistochemical technique and flu-
orescence in situ hybridization (FISC) by two groups of
DLBCL are determined: germinal center B cell type like
(GCB ) DLBCL with identification of two cell type: bcl-6
+/ CDI10 + / MUM1-/CD138- and bcl-6 + /-/ CD10-/-
MUM1 / CD138 -, which has a favorable prognosis, and
activated B cell type (ABC) DLBCL immunophenotype
bcl-6 + /-CD10-/ MUM1 + / CD138-., which has a poor
prognosis with a small third untested group with a poor
prognosis, which is considered unique with ABC (4).
However, the prognostic value of some immunohisto-
chemical characteristics of DLBCL is fully defined.

The 2008 WHO classification of tumors of hema-
topoietic and lymphoid tissues along with data from a
study by Rosenwald, Coloma, Hans, Hummel, and al (5-
8) point out that the cases with the expression of CD10
cells are considered GCB type, as well as cases that were
CD10-, bcl6 +, MUM1-. All other cases are considered
non-GCB type. Hans’s algorithm uses three antibodies:
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CD10, MUM1 and BCL6 on which form non GBC and
GBC subgroups.

Today, the determination of cell type differentiation is
an important part of the diagnostic work-up of DLBCL
with the recent studies testing and the importance of
molecular markers involving FOXP1 and GCET1, whose
significance is tested in many studies (9, 10).

In addition, noteworthy is the importance of the other
biological characteristics of the B cell NHL as well as un-
derstanding of programmed cell death-apoptosis.

Understanding the complexity of carcinogenesis has a
positive impact on finding the right option in choosing
the right therapy for the treatment and improving the
lives of patients.

Recognition of apoptotic deregulation as a fundamen-
tal element in the development of cancer today is the
most important guide in the study of cancer and finding
targeted therapeutic options.

2. MATERIALS AND METHODS

The study was clinical retrospective-prospective. Pa-
tients were followed in relation to the clinical charac-
teristics and the data of histopathologic diagnosis until
the completion of the study. In this study we analyzed 60
patients who had been diagnosed de-novo diftfuse large
B cell lymph (DLBCL) and who were treated and fol-
lowed up at the Hematology Clinic, University Clinical
Center of Sarajevo. Median follow-up was 47 months (3-
91 months). At the end of the study 44 (73.35%) patients
were alive. Patients were divided into two groups: the or-
igin of germinal center - GCB and non germinal center
- non GCB. According to the latest WHO classification
in relation to subtypes and entities, the study includ-
ed patients who belonged: DLBCL NOS with subtype
T-rich and entities: Mediastinal large B cell lymphoma
3 patients and ALK positive DLBCL 1 patient. The study
included patients aged 18-72 years.

It was a homogeneous group of patients in comparison
to the first line of treatment. In the first-line treatment
patients received immunochemotherapy per protocol
R-CHOP (rituximab 375mg/m2 iv day 1 + CHOP / day
1 Cyclophosphamide 750 mg/m2 iv, 50mg/m2iv Doxo-
rubicin, Oncovin max. 2 mg / iv, 1-5th day Prednisone
100 mg per os).

Radiotherapy was administered at: bulky, extra nodal
sites and the residual mass.

Post-treatment restaging consisted of a repetition of
earlier pathological tests and / or biopsy.

Response was assessed according to conventional cri-
teria (normalization of metabolic tests and the absence
of previously existing tumor mass).

Biopsy material was first analyzed in several different
centers to diagnose DLBCL using the following markers:
CD20, bcl-2, bcl-6, cyclin D1, very rare CD10, accord-
ing to the indications: CD5, bcl-1, CD3, CD30, S- 100,
CK-HMW, CK/AE1/AE3, CK, CD79alfa, CD15, ALK,
EMA, LCA/CD45, CD43, TTF-1, vimentin, TDT, CD99,
CD23, cap, lambda, synoptophysin, CK7, NSE , HMB45,
desmin, ASMA

343



Expression IRF/MUM1>25% Predictor to Three-year Survival

Additional immunohistochemical staining were per-
formed at the Institute of Pathology and Cytology of
Clinical Center of University of Sarajevo on the same his-
topathological material. Biopsy samples were further an-
alyzed by immunohistochemistry for the markers: BCL6,
CD10, IRF/MUM1, CD138 at the Institute of Pathology,
Clinical Center University of Sarajevo.

The sections were incubated with primary antibody,
including:

Anti-CD20 (1:150,
Glostrup, Denmark),

« Anti-CD10 (1:150, clone 56C6, Novocastra Labo-

ratories, Newcastle, Tyne, UK),
+ Anti-Bcl-6 (1:40, clone PG.B6p, DakoCytomation,
Glostrup, Denmark),

« CD138 (1:10 dilution, Clone AM 411-10 M, BIO-
GENEX, CA USA,

« IRF/MUMI1 (1:40 dilution, clone sc 6059, Santa
Cruz Biotechnology, INC, CA, USA),

The project provides visualization which was per-
formed with EnVision' method (DakoCytomation,
Glostrup, Denmark) with the manufacturer’s instruc-
tions. Appropriate positive and negative controls were
used.

Bcl-6 and CD10 was quantified using the H score (his-
to-score) system, according to the method described by
McCarty et al. Positive expression of the MUMI1 and
CD138 was considered when more than 25% neoplastic
cells. Microscopy was performed on a microscope ZEISS
Scope Al. Microscopy preparation had next appearance:

clone L26, DakoCytomation,

Expression CD138

Expression bcl6

Statistical analysis:

When it comes to statistical analysis we used univar-
iate methods for evaluation of significant difference (X?
test, binary logistic regression analysis). We assessed the
overall survival with Kaplan-Meier methods and unstrat-
ified long-rank test. We used a multivariate backward
Wald model to assess the significance for the efficacy
variables and to establish th Odds ratio (OR) and 95% CI
for each subgroup. P<0.05 was considered as significant
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3. RESULTS

This study included 60 patients diagnosed with de novo
diffuse large B cell lymphoma (DLBCL). The age of the
respondents was 18-72 years and the average age preva-
lence was 45 years old. We analyzed 31 (51.7%) males, 29
(48.3%) were women.

Responses of total period of monitoring

During the period of examination, with 60 patients
who were treated by immunochemotherapy and who
had DLBCA, complete remission 47 (78,3%), PR-partial
remission 8 (13,3%), PB-progressive disease 5 (8,3) was
achieved. Statistically significant difference was con-
firmed compared to the IPI> 2 (low: high) 39 (65%) vs 21
(35%) x*p= 0.014, clinical stage I/Il vs III/IV x* 26 (43.3%)
vs 36 (56.7%) p<0.0005, ECOG >27 (11.7%) vs 53 (88.3%)
p==0.008 and level LDH normal vs. increased 38(63,3%)
vs 22 (36,7%) p=0.003 compared to achieve first com-
plete remission.

Difference in survival length of the examinees
with MUM1>25% is statistically significant x* (Man-
tel-Cox)=19.2 p<0.0005. Examinees with MUM1>25%

Clinic character- Immunohistochemical

istics groups sign. p=X2
GCB non-GCB %
(n=39) % (n=21)%
Age, years, median 48,92 g. 48,76 g. N.S.
Male 23(59,0%) 8(38,1%)
Gender
Female 16 (41,0%) 13 (61,9%) N.S.
Primary extranodal ;53800 11(52,4%) NS
site
High clinical stage 1946 900y 16(76,2%) 0,023
Ann Arbor 1II/IV % ’ ’ ’
General condition
according to ECOG  2(5,1%) 5(23,8%) 0,045
scale (>2)
Bulky (>5 cm) 11(28,2%) 7(33,3%) N.S
Infiltration of l_)_one 5(12,8%) 3(14,3%) NS
marrow Positive
ﬁi\fémpmms Pos~ 29(74.4%)  17(81,0%) NS
International prog- 2(5,1%) 5(23,8%) 0,038

nostic index IPI (> 2)

Table 1. Clinical features DLBCL according to
immunohistochemical profile
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Figure TA. Kaplan-Meier curves for three year overall survival

ORIGINAL PAPER | MED ARCH. 2016 OCT; 70(5): 342-347



Survival Functions

I >25% MUM1
I <25%

-+ +-censored
0,8 -+ --censored
p<0,0005

Cum
Sﬁrvival ;

o
»

0,07

T T T T
0,00 10,00 20,00 30,00 40,00
Months

Figure 1B. Kaplan-Meier curves for overall survival (3 year):.
expression MUM1

Univariate Analysis N\ultivoriote' Andlysis
Binary Logistic Andlysis Cox regression backward
Wald

Parameters P value OR 95% ClI p value OR 95% CI
agegs 0.903 0.956 (0.465-1.966)
gender 0.322  0.593(0.211-1.667)
ECOG >2 0.002  6.390 (2.022-20.194)
LDH 0.005  4.66(1.586-13.698)  0.002 5.8 (1.93-17.5)
CD138 0.444  0.453 (0.059-3.446)
CDI10 0.069 2.331 (0.936-5.808)
Bclé 0.916  0.005 (0.000-1.817)
MUM1 0.003 0.082 (0.16-0.430)  <0.0005  0.08 (0,23-0.303)
IPI>2 <0.0005 4.5(1.98-10.3) 0.002 4.47 (1.8-12.7)

Table 2. Univariate and multivariate analysis risk factor three-year
overall survival

live shorter (23 months; 95%(16-29 months) comparing
to examinees with MUM<25% who live 37 months in av-
erage; 95% (34-40 months).

Analysis risk factor to three years survival

Using Binary Logistic Regressive Analysis it is con-
firmed: significant differences are not confirmed ages
p=0.903 OR 0.956 (0.465-1.966), gender p=0.322 OR
0.593 (0.211-1.667) but there is significant differences
ECOG >2 p=0.002 OR 6.390 (2.022-20.194) and level
LDH p=0.005 OR 4.66 (1.586-13.698) to three year sur-
vival.

Using Binary Logistic Regressive Univariate analysis
significant differences is confirmed in the expression of
MUM1 p=0.003 OR 0.082 (0.16-0.430) to three year sur-
vival in GBC vs. non GBC group in DLBCL. Statistically
significant difference is confirmed in the expression of
CD10 at the level of borderline impact of p<0.069 OR
2.331 (0.936-5.808) to three-year survival. Significant
differences is not confirmed in the expression of BCL6
p=0.916 OR 0.005 (0.000-1.817) and expression of CD138
p=0.444 OR 0.453 (0.059-3.446) to three year survival.

Expression of CD138 was marginally positive (=25%
positive) in 6 patients.

Influence of independent clinical and immunopheno-
type factors on three-year survival was examined using
Multivariate Cox’s Regression Method Backward Wald.
Independent factors showed statistically significant in-
fluence of ECOG>2 p=0.002, LDH p=0.005, MUM1
p=0.003 and IPI>2 p<0.0005.
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Using Multivariate Cox’s Regression Method on
three-year survival, MUMI1 has the strongest influence
p<0.0005 OR=0,083 (0.23-0.303), then LDH p=0.002
OR=5.8 (19.3-17.5) (Table 2).

In comparison to three-year survival, immunohisto-
chemical features in relation to expression bcl6, CD10,
CD138 i MUM1, only expression MUM1 had a signifi-
cant independent influence. Expressions bcl6 and Cd138
did not have significant influence to three-year survival
DLBCL in the immunochemotherapy era. The influence
of CD10 expression is confirmed on the bordering signif-
icant level p=0.069.

4. DISCUSSION

In the presented study the relationship between clin-
ical status and immunohistochemical profiles has been
analyzed in the expression: Bcl-6/CD10 / MUM1/CD138
of diffuse large B-cell lymphoma.

Group GCB which has similar subtypes with B cell
origin of germinative center was correlated with group
non-GCB, which has subtypes of non germinative cen-
ter. Immunohistochemical groups were comparable with
data from the last sub-classification nomenclature of
lymphoma (1).

At the molecular level there are two large groups of
patients with DLBCL: germinal center B cell type like
(GCB) DLBCL, which has a favorable prognosis, and
activated B cell type (ABC) DLBCL, which has a poor
prognosis, with a third small untested group with poor
prognosis, which is considered unique with ABC. In pre-
vious studies these two groups were analyzed (4-7).

Because of its expensive technology molecular analysis
is more rarely used than immunohistochemical analysis
related to CD10, bcl-6, MUM1 CD138.11 in some stud-
ies (12-14). Whether is this a good division is still not
clear.

Rate of GCB defined immunohistochemical pheno-
type is variable from study to study (18% in the study
Borovecki to 49% in the study Paepe et al) (15).

In our study, the group A (GCB) was 39 (65%) patients
in group B (non-GCB) 21 (35%) patients. Study was pre-
ceded by a pilot study, “Prognostic and predictive signifi-
cance of CD10 expression in diffuse large B cell lympho-
ma” (2007), which confirmed the significant impact of
CD10 expression in relation to the achievement of CR1.
Abstract of the study is published in the journal Leuke-
mia Research - Clinical and Laboratory studies (16).

Analysis of clinical response

Median follow-up was 47 months (3-91 month), which
is satisfactory considering the fact that relapse usually
occurs within the first two years after our initial treat-
ment. We analyzed 60 patients with DLBCL (median age
was 45 with most patients in the age group 46-65 years,
significantly impacts of age on the results of this study
was not confirmed. We analyzed 31 (51.7%) males, 29
(48.7%) were women. Good response to first-line thera-
py is confirmed with the achievement of CR1 in 78.3% of
investigated, which is comparable with the results of ref-
erence centers. A study by the 2007th published Coiffier
(17). The difference in achieving CR1 can be explained by
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the fact that the study included a small group of subjects
in which more patients belonging to group A (GCB) 39
(65%). Statistically significant difference was confirmed
compared to the IPI> 2 (low: high) 39(65%) vs 21 (35%)
x*p= 0.014, clinical stage I/II vs III/IV X? 26 (43.3%) vs
36 (56.7%) p<0.012 and ECOG>27 (11.7%) vs. 53 (88.3%)
p=0.008 compared to achieve first complete remission.
Statistically significant difference confirmed IPI >2 (low:
high) x?>=15,345 p<0.0005 in achieving three-year surviv-
al. With Univariate Binary Logistic Regression Analysis
it is confirmed statistically significant influence of IPI>2
p<0.0005 OR= 4.5 95% CI (1.98-10.3) to three year sur-
vival (Table 2).

Using Univariate Binary Logistic Regression Analysis
it is confirmed that the age and sex of the examinees do
not have impact to three-year survival: ages p=0.903 OR
0.956 (0.465-1.966), gender p=0.322 OR 0.593 (0.211-
1.667), with patients with DLBCL, while ECOG>2 has
statistically significant influence to three-year surviv-
al p=0.002 OR=6.390 (2.022-20.194) as well as the lev-
el LDH p=0.005 OR=4.6) in the expression of MUM1
p=0.003 OR 0.082 95%CI (0.16-0.430 1.5-13.6) (Table
2). Using backward Wald multiple regression analysis
on clinical and immunophenotypic features in 60 DL-
BCL patients in relation to three-year overall survival,
the significant impact of MUM1 expression is confirmed
p<0.0005 OR=0.083(0.23-0.303), then LDH p=0.002
OR=5.8 (1.93-17.5) and IPI p=0.002 OR=4.47 95%CI
(1.8-12.7) (Figure 1A). Kaplan-Meier curve in the group
GBC/MUM-the survival average 37.5 months 95%CI
(34-40) months vs. nonGBC/MUM1+ 23,1 months 95%
CI (16.3-29.8) months. Difference in the average of sur-
vival between these two groups is statistically significant
p<0,0005. In the group GCB survival is longer (Figure
1B). During the period of follow-up the total three-year
survival in the group GCB was longer at the level of sig-
nificance of p<0.0005. In our study, data obtained in re-
lation to the First Complete Remission and three-year
overall survival suggest better sensitivity to immunoche-
motherapy in the first line treatment of DLBCL in GCB
group.

Results of immunohistochemical analysis

In this study we found the expression of bcl-6, CD10
and MUM1, with two separate immunophenotyp-
ic groups: GCB and non-GCB, comparable with those
given in the new WHO classification of tumors of he-
matopoietic and lymphoid tissues 2008 (1) and data by
Rosenwald, Coloma and Hans (5-7), who point out that
the cases with the expression of CD10 cells are consid-
ered GCB type, as well as cases that were CD10-, bcl6 +,
MUML. Expression of CD138 was 25% in 6 patients and
statistically significant impact of expression CD138 was
not proved in this study p=0.444 OR 0.453 (0.059-3.446).

In this study, the expression of bcl-6 (weak vs. moder-
ate + high) was not confirmed with significant difference
in the groups GBC vs. non-GBC p=0.588 X? = 0.003 and
consequently not found significant effect of bcl-6 in re-
sponse to the application of immunochemotherapy.

Effect of bcl-6 expression as a predictor of longer OS
in DLBCL with IPI was confirmed in the era before im-
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munotherapy, as confirmed in their study by Berglund
M (18). With application of immunochemotherapy pre-
dictive role of blc6 expression is impaired. Some studies
have confirmed the loss of the positive prognostic impact
of Bcl-6 in the group of patients treated with anti-CD20
antibody in comparison with the patients treated only
with chemotherapy. Explanation may perhaps be found
in the mechanism of increased chemo-sensitivity of lym-
phoma in the use of immunotherapy with chemotherapy
as anti CD20-blocks anti-apoptotic effect of some of the
mediator, such as bcl-2 and bcl-6, or NFkB system (19-
23).

High expression of CD10 is confirmed in group GCB
X? =21.538 p <0.0005 where it reached a better response
to therapy compared to CR. In relation to three-year sur-
vival the expression of CD10 was confirmed with impact
on borderline impact X? p=0.069 OR 2.331 (0.936-5.808).
Expression of MUM1 was> 25% in group non-GCB, and
<25% in group GCB, as well as in the study of Alizadah
(4). Difference in the survival length examinees with
expression MUMI >25% vs. <25% is statistically signif-
icant x*(Mantel-Cox)=19,2 p<0,0005. The examinees
with >25% MUM1I live shorter (23 months; 95% (16-29
months), compared with examinees with <25% MUM1
who live in average 37; 95% (34-40 months) (Figure 1B).
High expression of MUML1 is confirmed in group non-
GCB, which has reduced sensitivity, poorer response to
treatment, in relation to the achievement of CR1 and OS
in the application of immunochemotherapy with DLB-
CL. Our results in relation to impact expression MUM1
on three-year survival are comparable with the study of
author Berglund M (18). He states that the expression
of bcl-6 and CD10 are better predictors of response and
that expression of MUML is not associated with a good
prognosis. Results of this study are comparable with the
results of the above authors in relation to expression of
MUM1 and partially CD10, while not comparable to the
results related to the expression of bcl-6. The data ob-
tained in our study confirmed that immunohistochemi-
cal profile affects the achievement of three-year survival
with significant influence of expression MUM1 and bor-
derline impact expression of CD10 and in applying im-
munohemotherapy in treating DLBCL. Good predictors
of response are confirmed in the application of immu-
nochemotherapy: expression of MUM1-, which is com-
parable with the results obtained by Muris JJ (24) which
in his study concludes that the strongest predictors are
CD10 expression, MUM], bcl-2 and IPI.

The results of multiple regression analysis

Using Multivariate Cox’s Regression backward Wald,
impact of independent clinical and immunophenotype
factors on three-year survival was examined. Indepen-
dent factors showed statistically significant influence
univariately ECOG>2 p=0,002, LDH p=0,005, MUM1
p=0,003. Using multiple regression analysis of clinical
and immunophenotypic features DLBCL in relation
to three-year overall survival, the significant impact of
MUMIL1 expression is confirmed p<0,0005 OR=0,083
(0,23-0,303), then LDH p=0,002 OR=5,8 (1,93-17,5) (Ta-
ble 2). Pre-treatment prognostic and predictive value
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of immunohistochemically defined GCB and non GCB
group within DLBCL was confirmed significant inde-
pendent by univariate analysis and by multivariate anal-
ysis effect of the expression of MUML.

The results of multiple regression analysis, the inde-
pendent influence of MUMI expression confirm sig-
nificant impact of the planned three-year survival rate,
where the impact associated with immunohistochemi-
cal markers of GCB and non GCB was analyzed and in
which the analysis confirmed significant difference in the
achievement of CR1 and OS.

5. CONCLUSIONS

Immunohistochemical profile in the expression: Bcl-6/
CD10/ MUM1/ has a significant impact on therapeutic
response DLBCL in relation to three year overall surviv-
al when applied immunochemotherapy. The significant
impact of MUM1>25% expression is confirmed and par-
ticular influence the expression of CD10 to three-year
survival. In this study significant impact to three-year
survival of expression bcl6 in the era of immunochemo-
therapy in DLBCL was not confirmed.

¢ Author's contribution: All authors contributed in all phases of
preparing this article. Final proof reading was made by first
author.

¢ Conflict of interest: none declared.
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