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SUMMARY

The aim of this study is to assess the antiapoptotic bcl-2 gene protein and p53 tumor supressor gene protein
immunoreactivity difference between the morphological variants and subtypes of diffuse large B cell lymphoma (DLBCL)
and the relationship between the aforementioned proteins, mitotic activity and survival.

In this retrospective study, we examined the pathologic material which were diagnosed as non-Hodkin lymphoma (NHL)
from January 1995 to December 2001 in our pathology department. Among these lymphomas, 123 cases were
diagnosed as DLBCL. Of 123 cases, we were able to analyze the morphological variants and subtype, mitotic activity
and the expression of p53 and bcl-2 proteins in only 53 cases of which in 31 cases clinical data were available. We
examined the relation of aforementioned parameters and survival of these 31 cases.

The diagnosis of DLBCL was established according to the criteria referred in World Health Organization (WHO)
classification. Of 53 cases, 22 (41.5%) were centroblastic, 13 (24.5%) anaplastic, 7 (13.3%) immunoblastic, 6 (11.3%) T
cell rich B cell lymphoma (TCRBCL) and 5 (9.4%) primary mediastinal B cell lymphoma (PMBCL). We had no cases
diagnosed as plasmablastic lymphoma and lymphomatoid granulomatosis. We found some relationships between the
morphological variants and subtype of DLBCL and mitotic activity, the expression of p53 and bcl-2 proteins: The
expression of p53 protein was observed more frequently in anaplastic lymphomas compared to TCRBCL (92.3% versus
16.7%, p< 0.0008). The expression of bcl-2 protein was observed more frequently in immunoblastic lymphoma compared
to anaplastic lymphoma (85.7% versus 53.8%, p< 0.001). In centroblastic lymphoma, median mitotic activity was higher
and mitotic figures higher than 20 were observed more frequently. In DLBCL, with or without subclassification, no
correlation was found between survival and p53, bcl-2 expression and mitotic activity.
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OZET

Bu calismada, antiapopitotik bcl-2 gen ve p53 timoér
supresér gen proteinlerinin, diffiz blayik B hucreli
lenfomalarin (DBBHL) morfolojik varyantlari ve alt grupla-
rindaki immunreaktivite farkhliklarinin degerlendiriimesi ve
s6z0 edilen proteinler ve mitoz sayisi ile olgularin sag
kahm sdiresi arasindaki iligkinin ortaya konmasi amaglan-
mistir.

Retrospektif calismamizda, ana bilim dalimizda 1995 yili
Ocak ayi ve 2001 yili Aralik ayi arasinda non-Hodgkin
lenfoma tanisi almis materyalimiz gézden gecirilmis ve
DBBHL tanisi almis 123 olgu saptanmistir. Bunlardan
yalnizca 53 olgu morfolojik varyant ve alt grup ve mitoz
yani sira p53 ve bcl-2 immunohistokimyasal 6zellikleri
bakimindan degerlendirilmistir. Elli alti olgunun 371’inin
klinik takibi elde edilebilmis olup, bu olgular yukarida s6zi
edilen parametreler yani sira sag kalim sireleri bakimin-
dan da degerlendirilmistir.

53 olgu Diinya Saghk Orgiti (WHO) siniflamasindaki
kriterlere gére morfolojik varyant ve alt gruplara ayrimis
ve 22’'si (%41.5) sentroblastik, 13’0 (%24.5) anaplastik,
7’si (%183.3) immunoblastik, 6’s1 (%11.3) T hiicreden zen-
gin B hucreli lenfoma (THZBHL) ve 5i (%9.4) primer
mediastinal B hucreli lenfoma olarak degerlendirilmistir.
Plazmablastik lymphoma ve lenfomatoid granulomatozis
tanisi alan morfolojik varyantlar saptanmamigtir. P53
ekspresyonu anaplastik lenfomada (%92.3), THZBHL
(%16.7) ile karsilastinldiginda yiiksek oranda saptanmistir
(p < 0.0008 ). Bcl-2 ekspresyonu immunoblastik
lenfomada (%85.7), anaplastik lenfoma ile karsilastirildi-
ginda ylksek oranda saptanmistir.  Sentroblastik
lenfomada ortalama mitoz orani ve 20’nin Uzerinde mitoz
degeri diger lenfomalara gére ylksek bulunmustur. Morfo-
lojik varyantlar ve alt gruplara ayrilmaksizin genel olarak
DBBHL’lar yanisira morfolojik varyantlar ve alt gruptaki
p53, bcl-2 ve mitoz degerlerinin sag kalim suresini etkile-
medigi belirlenmistir.

INTRODUCTION

DLBCLs are high grade lymphomas which have different
morphological variants and subtypes. These lymphomas
constitute 40% of adult non- Hodgkin lymphomas and 20%
of childhood NHL (1). DLBCLs have an agressive natural
history as well as a good response to chemotherapy. 40%
of patients die although therapy is administered. Since the
response to therapy differ among patients, many studies
are performed to determine the prognostic factors. In
DLBCL age, gender, presence of systemic symptoms,
serum lactate dehydrogenase levels, and the stage are
analyzed for prognosis (2-10). Besides the clinical

parameters, it has been presumed that expression of
tumor suppressor genes and oncogenes are also
important in determining the prognosis, biological
behaviour of the tumor and new treatment regimens (11-
14).

In several studies, p53 (14,15) and bcl-2 (16) protein
expression were reported as independent prognostic
factors but some studies suggested that these proteins
(13,15,17) had no prognostic significance in DLBCL.

The aim of this study is to assess the antiapoptotic bcl-2
gene protein and p53 tumor supression gene protein
immunoreactivity difference between the morphological
variants and subtypes of DLBCL and the relationship
between the aforementioned proteins, mitotic activity and
survival.

MATERIALS AND METHODS

Patients

123 cases were diagnosed as DLBCL from 1995 to 2001
in our pathology department. Of these, 53 cases (30
female, 23 male, median age 56+16) whose formalin fixed
and paraffin  embedded tissue was available for
immunophenotypic  studies were selected. The
hematoxyline eosine and immunohistochemically (CD20,
CD79a, CD45R0O; CD3, CD15, CD30, CD68, Lysozyme,
MPO, TdT) stained sections which belong to these 53
cases were reevaluated. After confirming that
morphological characteristics of the cases fullfilled the
criteria of WHO classification (18), we analyzed the mitotic
activity and the expression of p53 and bcl-2 proteins in the
variants and subtype of DLBCL. All the cases were
reclassified as centroblastic, anaplastic, immunoblastic,
TCRBCL and PMBCL. Clinical data were available in only
31 of the cases. We examined the mentioned parameters
and survival in these 31 cases.

Immunohistochemistry

All tissues used in this study were fixed in 10% neutral
buffered formalin and embedded in paraffin. 5 um thick-
sections were prepared from formalin fixed, paraffin
embedded tissues and mounted on Poly-L-lysine coated
slides. The immunohistochemical procedure defined below
was performed on these sections.

After overnight incubation of sections at 54 °C, the routine
deparaffinization and rehydration steps were followed.
Endogenous peroxidase activity was blocked by
incubating the sections with 3% hydrogen peroxide for five
minutes and washed in distilled water. For antigen
retrieval, sections were incubated in sodium citrate buffer
(0.01 mol/L, 6.0 pH) for two 5 minute cycles in a



household microwave oven (600W). After cooling to room
temperature, sections were washed twice with distilled
water and once with Tris-buffered saline (TBS) and
incubated for 30 minutes at room temperature with primary
antibodies [anti-p53 (DAKO, code no: M 7001) and bcl-2
(DAKO, code no: N 1587)], followed by sequential 30
minute incubations with biotinylated secondary antibody
and peroxidase labelled biotin-streptavidin. Between each
step, sections were washed twice in TBS solution for five
minutes at room temperature. The final step for
localization of the peroxidase deposition was achieved by
diaminobenzidine chromogenic reaction, followed by
counterstaining with hematoxylin, dehydration and
mounting.

Evaluation of Inmunohistochemical Reactions

P53 was quantified by determining the number of positive
large cells expressing nuclear p53 positivity among the
total 1000 large cells within 10 high power (100xobjective)
microscopic fields. P53 staining was scored from (+) to
(+++) as follows; (+) (1% to 10% positive large cells ); (++)
(11% to 50% ); (+++) (> 51% positive large cells). Bcl-2
was quantified by determining the number of positive large
cells expressing cytoplasmic bcl-2 positivity among the
total 1000 large cells within 10 high power (100xobjective)
microscopic fields. Bcl-2 staining was scored from (+) to
(+++) as in p53 staining.

Evaluation of Mitotic Figures

The number of mitotic figures was assessed as 0-20, 21-
50 and higher than 50 per 10 high power field.

Statistical Analysis

Statistical analyses were carried by computer based
programme SPSS version 7.0. Univariate analysis and
frequence analysis were used. Correlations were
searched by Pearson Chi-Square test. p values less than
0.05 was accepted to display the significance of
differences.

RESULTS

Of 53 patients, 30 were women and 23 were men with
ages ranging between 25 and 90 years (median 56.4).
According to WHO classification, of 53 cases, 22 (41.5%)
were centroblastic (figure 1), 13 (24.5%) anaplastic (figure
2), 7 (13.3%) immunoblastic (figure 3), 6 (11.3%) TCRBCL
(figure 4) and 5 (9.4%) PMBCL (figure 5). No cases were
diagnosed as plasmablastic lymphoma and lymphomatoid
granulomatosis.
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Figure 1. Centroblastic variant of DLBCL (Hemaetoxyline-eosinex 40)

Figure 2. Immunoblastic variant of DLBCL (Hemaetoxyline- eosine x 40 )

Figure 3. Anaplastic variant of DLBCL (Hemaetoxyline- eosine x 40 )



Figure 4 . T cell rich B cell lymphoma (Hemaetoxyline- eosine x 40 )

Table 1. Mitotic activity in morphological variants and subtype of DLBCL

Figure 5. Primary mediastinal B cell lymphoma (Hemaetoxyline- eosine x
40)

0-20 21-50 51-100 Total
Centroblastic 5 8 9 22
Anaplastic 4 5 2 11
Immunoblastic 2 5 7
TCRBCL 6 6
PMBCL 2 2
Total 19 18 11 48

Table 2. p53 immunoreactivity in morphological variants and subtype of DLBCL

P53 positivity (%) Median P53 values (%) + reactivitity  ++ reactivitity = +++ reactivitity Total
Centroblastic 40.9 12.3 6 (%23.3) 2 (%9.1) 1 (%4.5) 9
Anaplastic 92.3 30.8 2 (%15.4) 7 (%53.8) 3 (%23.1) 12
Immunoblastic 85.7 42.9 3 (%42.9) 3 (%42.9) 6
TCRBCL 16.7 16.7 1 (%16.7) 1
PMBCL 40 40 2 (%40) 2
Total 14 9 7 30
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Tablo 3. bcl-2 immunoreactivity in morphological variant and subtypes of DLBCL

Bcl-2 positivity(%) Median Bcl-2 values (%) + reactivitity ++ reactivitity +++ reactivitity = Total
Centroblastic 63.6 31.8 5 (%22.7) 9 (%40.9) 14
Anaplastic 53.8 17.9 1(%7.7) 3 (%23.1) 3 (%23.1) 7
Immunoblastic 85.7 429 3 (%42.9) 3 (%42.9) 6
TCRBCL 66.7 33.4 3 (%50) 1(16.7) 4
PMBCL 80 80 4 (%80) 4
Total 8 12 15 35

Mitotic activity of the tumors are shown in Table 1. Mitotic
figures higher than 50 per 10 high power field were
encountered in 9 cases with centroblastic lymphoma (40.9
%) and 2 cases with anaplastic lymphoma ( 18.2%).
Mitotic figures lower than 20 per 10 high power field were
encountered in all of the cases of TCRBCL (100 %) and in
5 cases of centroblastic lymphoma ( 22.7%) (p< 0.01). We
could not evaluate the mitotic activity in two cases with
anaplastic lymphoma and three cases with PMBCL.There
was a statistically significant difference in median mitotic
activity between centroblastic lymphoma and TCRBCL

(p< 0.009).

P53 Expression

Among the 53 cases, p53 protein expression was found in
30 (56.6 %) cases. P53 immunoreactivity of the tumors
are shown in Table 2. 12 (92.3 %) cases with anaplastic
lymphoma and only one case (16.7 %) with TCRBCL had
p53 expression. This difference was found to be
statistically significant (p< 0.0008). There was also a
significant difference in cell staining intensity between p53
positive cases . Of 16 cases, (++) and (+++) reactivity was
seen in 10 (62 %) cases of anaplastic lymphoma,

3 (19 %) of centroblastic lymphoma and 3 ( 19 %) of
immunoblastic lymphoma (p< 0.0008 for both)

Bcl-2 Expression

Among the 53 cases, bcl-2 protein expression was found
in 35 (66 %)

cases. Bcl-2 immunoreactivity of the tumors are shown in
Table 3. Bcl-2 protein expression was observed in 6
(85.7%) cases with immunoblastic lymphoma and 7
(53.8%) cases with anaplastic lymphoma. This difference
was found to be statistically significant (p< 0.001). Among
bcl-2 positive cases, there was a significant difference in
cell staining intensity. (+++) reactivity was seen in 9 (60
%) cases of centroblastic lymphoma, 3 (20 %) of
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anaplastic lymphoma and 3 (20 %) of immunoblastic
lymphoma (p< 0.01 for both).

Survival

Clinical follow up ranged from 8 to 66 months. Of 31
patients, 10 (32.3 %) died because of lymphoma. The
remaining 21 (67.7%) patients survived. The relation
between the survival and mitotic activity, p53 and bcl-2
protein expression in DLBCL was examined. No significant
relation was observed (p> 0.05).

DISCUSSION

DLBCLs are the most common lymphoid neoplasms of
adult NHLs which have different morphological variants
and subtypes. Although therapy for these NHLs has
greatly improved over the last years, approximately 40%
of the patients are not cured by chemotherapy regimens.
Since DLBCLs form a heterogeneous group in terms of
response to treatment and prognosis, several studies are
performed to determine the prognostic factors (11-14). In
these studies, besides clinical parameters, expression of
oncogenes and tumor supressor genes expression were
examined by immunohistochemical and molecular
techniques.

The aim of this study was to assess the antiapoptotic bcl-2
gene protein and p53 tumor supression gene protein
immunoreactivity difference between the morphological
variants and subtypes of DLBCL and the relationship
between the aforementioned proteins, mitotic activity and
survival.

Mitotic figures were 0-20 in 19 (38.8 %) cases, 21-50 in 18
(37.5 %) cases and higher than 51 in 11 (22.4%) cases.
Median mitotic activity in centroblastic lymphoma was
higher than TCRBCL (p< 0.009). 100 % of the patients
with TCRBCL have mitotic figures lower than 20 per 10
high power field, but this percentage was only 22.7% in



the cases with centroblastic lymphoma (p< 0.01).
Furthermore mitotic figures higher than 50 per 10 high
power field were encountered in 40.9% of centroblastic
lymphoma and only 18.2% of anaplastic lymphoma (p<
0.01). When we reviewed the literature, we could not find
any study comparing the mitotic activity in morphological
variants and subtype of DLBCL.

In our study, no significant relation was observed between
survival and the mitotic activity in morphological variants
and subtype. In several published studies, there were
conflicting results. In the study by Vago and colleagues
(19), a significant relation was found between high mitotic
activity and aggressive course. However in the others, no
significant relation was observed between these
parameters (11,20).

We found statistically significant p53 protein expression
differences between anaplastic lymphomas and TCRBCL
(p< 0.0008). P53 positivity was seen in 12 (92.3 %) of 13
cases with anaplastic lymphoma whereas in TCRBCL p53
positivity was present only in 1 of the 6 cases (16.7%).

We found statistically significant bcl-2 protein expression
differences between immunoblastic and anaplastic
lymphomas (p< 0.001). Bcl-2 positivity was observed in
85.7 % of patients with immunoblastic lymphoma and
53.8% of patients with anaplastic lymphoma. In the
literature, there were studies which examined the p53 or
bcl-2 protein expression especially in TCRBCL and
PMBCL cases (21-23). On the other hand we could not
find any study comparing the differences in p53 and bcl-2
protein expression in all morphological variants and
subtypes of DLBCL

In the literature there were many studies with conflicting
results examining the relation between survival and p53
and bcl-2 protein expression in DLBCL without
subclassification (24-28). In the study of 119 cases by

REFERENCES

Piris and colleagues, p53 immunoreactivity was found to
be an independent factor in survival (24). They found
shorter survival for patients with p53 protein expression.
They also found that the patients with coexpression of bcl-
2 and p53 protein demonstrated more aggressive
prognosis than the patients with only p53 expression. But
in this study we could not find any relation between
coexpression of bcl-2 and p53 protein and prognosis.
Koduru et al (14) and Zhang et al (29) also found shorter
survival for patients with p53 protein expression in DLBCL.
On the contrary, no significant relation was found between
p53 protein expression and survival in other studies (13,
28, 30).

Sanchez (30), Hermine (31) and Gascoyne et al (32)
observed a relation between bcl-2 protein expression and
survival in DLBCL and they found that bcl-2 protein
expression was a poor prognostic factor. There are also
some studies suggesting no significant relation between
bcl-2 protein expression and survival (24, 26, 28, 33). In
this study, significant difference between survival and the
expression of p53 and bcl-2 in DLBCL patients was not
found. This finding may be related to the limited number of
our cases.

In our study, we found statistically significant differences in
mitotic activity, p53 and bcl-2 protein expression between
some morphological variants and subtype of DLBCL.
However no significant relation was observed between
survival and mitotic activity, p53 and bcl-2 protein
expression. The histological diagnosis is quite difficult in
some morphological variants of DLBCL, the behaviour and
treatment responses of which are different. Thus
assesment of differences in mitotic activity , oncogene and
tumor suppressor gene expression of these tumors can be
usefull for routine histology.

1. Non-Hodgkin's lymphoma pathologic classification project National Cancer Institute sponsored study of classifications of non-
Hodgkin's lymphomas: Summary and description of a Working Formulation for clinical usage. Cancer 1982; 49:2112.

2. Shipp et al. a predictive model for aggresive non-Hodgkin's lymphoma. N Engl J Med 1993; 329:987-994.

3. Fisher RI, Hubbard SM, DeVita VT, et al. factors predicting long-term survival in diffuse mixed, histiocytic, or undifferentiated

lymphoma. Blood 1981; 58:45-51.

4. Jagannath S, Velasquez WS, Tucker SL, et al. Tumor burden assessment and its implication for a prognostic model in advanced

diffuse large-cell lymphoma. J Clin Oncol 1986; 4:859-865.

5. Danieu L, Wong G, Koziner B, Clarkson B. Predictive model for prognosis in advanced diffuse histiocytic ymphoma. Cancer Res

1986; 46:5372-5379.

6. Coiffier B, Gisselbrecth C, Vose JM, et al. Prognostic factors in agressive malignant lymphomas: description and validation of
prognostic index that could identify patients requiring a more intensive therapy. J Clin Oncol 1991; 9:211-219.

7. Coiffier B, Lepage E. Prognostic factors in agressive lymphomas: a study of five prognostic models with patients included in the

LNH-84 regimen. Blood 1989; 74:558-564.

10

Ege Tip Dergisi



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

Shipp MA, Yeap BY, Harrington DP, et al. The M-BACOP combination chemotherapy regiamen in large-cell lymphoma: analysis
of the completed trial and comparison with the M-BACOP regimen. J Clin Oncol 1990; 8:84-93.

Kramer MH, Hermans J, Wijburg K, et al. Clinical relevance of bcl-2, bcl-6, and myc rearrengements in diffuse large B-cell
lymphoma. The American Society of Hematology 1998; 92:3152-3162.

Ichikawa A, Kinoshita T, Watanabe T, et al. Mutations of the p53 gene as a prognostic factor in aggressive B-cell Lymphoma. N
Engl J Med 1997; 337:529-534.

Nakamine H, Bagin RG, Vose J, et al. Prognostic significance of clinical and pathologic features in diffuse large B-cell Lymphoma.
Cancer 1993; 71:3130-3137.

Randy D, Gascoyne MD. Pathologic prognostic factors in diffuse aggressive non-Hodgkin Lymphoma. Hematology Clin of North
America 1997; 11:847-862.

Kramer MH, Hermans J, Parker J, et al. Clinical significance of bcl-2 and p53 protein expression in diffuse large B-cell
Lymphoma: A population-based study. J of Clin Oncology 1996; 14:2131-2138.

Zhang A, Ohshimo K, Sato K, et al. Prognostic clinicopathologic factors, including immunologic expression in diffuse large B-cell
lymphomas. Pathology international 1999; 49:1043-1052.

Priss MA, Pezzalla F, Martinez JC, et al. P53 and bcl-2 expressions in high-grade B cell lyphomas: correlation with survival time.
Br J Cancer 1994; 69:337-341.

Gascoyne RD, Adomat SA, Krajewski S, et al. Prognostic significance of bcl-2 protein expression and bcl-2 gene rearrangement
in diffuse agressive non-Hodgkin's Lymphoma. Blood 1997; 90:244-251.

Tang SC, Visser L, Hepperie B, et al. Clinical significance of bcl-2 MBR gene rearrengement and protein expression in diffuse
agressive non-Hodgkin's Lymphoma: an analysis of 83 cases. J Clin Oncol 1994; 12:149-154.

Harris NL, Jaffe ES, Diebold J, et al. The World Organization classification of neoplastic diseases of the haematopoietic and
lymphoid tissues: report of the clinical advisory committee meeting, 1997. Histopathology 2000; 36:69-87.

Vago JF, Weisenburger DD, Armitage J. Do pathologic features predict prognosis in diffuse large B-cell Lymphoma? Hematol
Pathol 1987; 1:217-255.

Warnke RA, Stauchen JA, Burke JS. Morphologic types of diffuse large cell Lymphoma. Cancer 1981; 50:690-695.

Oudejans JJ, Dukers DF, Berge RL, et al. T cell rich large B cell ymphomas contain non-activated CD8+ cytolytic T cells, show
increased tumor cell apoptosis, and have lower bcl-2 expression than diffuse large B-cell lymphomas. Am J Pathol 1999;
155(1):325-326.

Tsang P, Lesarman E, Chadburn A, et al. Molecular characterization of primary mediastinal B-cell ymphoma. Am J Pathol 1996;
148(6):2017-2025.

Scarpa A, Moore PS, Rigaud G, et al. Molecular features of primary mediastinal B- cell ymphoma: Involvement of p 16INK4A,
p53 and c-myc. Br J Hematol 1999; 107(1): 106-113.

Piris MA, Pezzella F, Martinez-Montero JC et al. P53 and bcl-2 expression in high grade B-cell lymphomas. Cancer 1994; 69:337-
341

Sander CA, Yano T, Clark HM, et al. P53 mutation is associated with progresion in follicular Lymphoma. Blood 1993; 1994-2004.

Kramer MHH, Hermans J, Parker J, et al. Clinical significance of bcl-2 and p53 protein expression in diffuse large B-cell
Lymphoma. J Clin Oncol 1996; 14:2131-2138.

Hernandez L, Fest T, Cazorla M, et al. P-53 gene mutations and protein overexpression are associated with agressive variants of
mantle cell ymphomas. Blood 1996; 87:3351-3359.

Sohn SK, Jung JT, Kim DH,et al. Prognostic significance of bcl-2,bax, and p53 expression in diffuse large B cell ymphoma. Am J
Hematol 2003; 73 (2): 101-107.

Zhang A, Ohshimo K, Sato K, et al. Prognostic clinicopathologic factors, including immunologic expression in diffuse large B-cell
lymphomas. Pathology international 1999; 49:1043-1052.

Sanchez E, Chacon MM, Plaza M, et al. Clinical outcoma in diffuse large B-cell Lymphoma is dependent on the relationship
between different cell-cycle regulator proteins. J Clin Oncol 1998; 5:1931-1939.

Hermine O, Haiooun C, Lepage E, et al. Prognostic significance of bcl-2 protein expression in aggressive non-Hodgkin
Lymphoma. Blood 1996; 87:265-272.

Gascoyne RD, Adomat SA. Prognostic significance of bcl-2 protein expression and bcl-2 gene rearrengement in diffuse agressive
B-cell Lymphoma. Blood 1997; 90:244.

Miller TP, Levy N, Bailey NP, et al. The bcl-2 gene translocation t(14;18) identifies a subgruop of patient with diffuse large cell
Lymphoma having an indolecent clinical course with late relapse. Am Soc Clin Oncol 1994; 13:370

Gilt 45, Sayi 1, Ocak — Nisan, 2006 11



