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Expression of P-glycoprotein and Apoptosis in Diffuse Large
B-cell Lymphoma

Ji Eun Kim, Young A Kim, Mee Soo Chang , Yunkyeong Jeon', JinHo Paik’

Department of Pathology, Seoul National University Boramae Hospital; 'Department of Pathology,
Seoul National University Hospital, Seoul, Korea

Background : Diffuse large B-cell lymphoma (DLBCL) is the most common type of malignant
lymphoma which responds well to conventional chemotherapy. However, quite a few patients
have a recurrence with more aggressive forms after completion of therapy. Multidrug resis-
tance proteins (MRP) are related to this process in several ways such as cell cycle alteration
and modulation of apoptosis. Methods : We investigated the expression of P-glycoprotein
(Gp), one of the well-known MRP, as well as apoptosis associated proteins in DLBCL. Immuno-
histochemical staining for Gp, p53, Bcl-2, Ki-67, active caspase 3 and FADD was done in forty
DLBCL cases. The association between MRP and apoptosis associated proteins to clinical
findings was also tested. Results : Twenty-nine patients out of 40 (73%) with DLBCL were
positive for Gp, and 26 cases (65%) had a strong positive for Gp. Gp expression was stronger
in high-grade lesions than in low-grade lesions and was associated to Bcl-2 expression. How-
ever, we could not find an adverse impact of Gp expression on patients’ overall survival or rela-
pse free survival rate. Conclusions : Our study revealed a high frequency of expression for
Gp in DLBCL with a possible relationship between the expressions of Gp to apoptosis asso-
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Table 1. Clinical and histologic characteristics of the patients

Characteristics No of patients, N=40
Age, year (=>60:younger) 28:12
Sex, M:F 21:19
Stage (I+11:11+1V) 18:22
IPI (Low to Interm:High) 17:23
Bone marrow involvement (%) 30:10
Complete remission (Yes:No) 27:13
Relapse (%) 8 (20%)
Death (%) 15 (38%)
Primary site (Nodal:Extranodal) 25:15
Histologic grade (Low:High) 10:30
Cell type (GC:ABC) 20:20

IPI, International prognostic index; Interm, intermediate; GC, germinal
center type; ABC, activated B-cell type.
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Table 2. Comparison of clinical parameters and immunohisto-
chemical results between patients with high P-glycoprotein
expression (Gp-H) and with low expression (Gp-L)

Characteristics Gp-H (N=26) Gp-L (N=14)
Age, year (>60:<60) 18.8 10:4
Stage (I+1:111+1V) 12:14 6:8

IPI (High:Low) 11:15 6:8

BM involvement (Yes:No) 7:19 311

OS (months) 38.1(37-66.4) 426 (4.8-62.1)
RFS (months) 16.1(7.3-35.1)  19.5(10.2-54.2)
P53 (%, mean+SD) 445+11.2 389+79
Bcl-2 (mean+SD) 151+0.89 0.77+0.68
Ki-67 (%, mean+=SD) 35.8+121 33.3+141
Active caspase (%, mean=+SD) 17.6+£6.2 11.4+86
FADD (%, mean+SD) 14.0+71 11.2+538

BM, bone marrow; OS, overall survival; RFS, relapse free survival.
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Fig. 1. Detection of P-glycoprotein, active caspase 3, and FADD
in diffuse large B-cell lymphoma. (A) Staining for P-glycoprotein
shows specific strong cytoplasmic positivity. (B) Active caspase
3 immunostain is noted as nuclear positivity in some tumor cells.
(C) FADD is positive in tumor cell cytoplasm.
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Fig. 2. Kaplan Meier survival analysis between patients with low P-glycoprotein expression (Gp-L) and with high P-glycoprotein expression

(Gp-H). (A) Overall survival (B) Relapse free survival.
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