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INTRODUCTION  

 
The Non-Hodgkin's Lymphomas (NHLs) are a group of entities that vary in 

clinical behavior and morphologic appearance. The various types of NHLs are 

thought to represent neoplastic lymphoid cells that are arrested at different stages 

of normal differentiation. On the basis of their natural history, NHLs can be 

clinically classified as indolent, aggressive or highly aggressive (Martin E et al, 

2005).  

There were an estimated 356 000 new cases of NHL and 192 000 deaths from 

NHL worldwide in 2008 (Burton C Et al, 2010). 

Two complementary classification systems for NHL are used, the Working 

Formulation (WF) and the World Health Organization (WHO) classification, 

which was based on the Revised European American Lymphoma (REAL) 

classification. The WF satisfactory captures and describes the most common 

lymphomas. The REAL/WHO classifications intend to correlate lymphoma 

entities with the normal lymphocyte counterpart and are more applicable to the 

uncommon lymphomas. Because of its dependence on immunophenotypic and cell 

lineage analysis, the REAL/WHO system is more reproducible (Dennis A et al, 

2009). 

Diffuse large B-cell lymphoma (DLBCL) was the most common lymphoma in the 

international study of the REAL, accounting for 31% of the cases. DLBCLs 

express one or more B-cell associated antigens (CD19, CD20, CD22, and CD79a), 

as well as CD45, and often but not always, surface Ig. They may coexpress CD5 

or CD10 (Fisher R et al, 2005). 

Approximately 40-60% of patients with aggressive non-Hodgkin lymphoma 

(NHL) treated with standard anthracycline-based regimens either fail to achieve a 

complete response (CR) or relapse after attaining a CR (Fisher R et al, 1993). 

High-dose chemotherapy with autologous stem cell transplantation (ASCT) can be 
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curative in a proportion of patients with relapsed or primary refractory disease 

provided that a CR or partial response (PR) can be induced with second-line 

chemotherapy (Vose et al, 2001). 

The Rituxan® (Rituximab) antibody is a genetically engineered chimeric 

murine/human monoclonal antibody directed against the CD20 antigen found on 

the surface of normal and malignant B lymphocytes. The antibody is an IgG1 

kappa immunoglobulin containing murine light and heavy chain variable region 

sequences and human constant region sequences. Rituximab is composed of two 

heavy chains of 451 amino acids and two light chains of 213 amino acids (based 

on cDNA analysis) and has an approximate molecular weight of 145 kD. 

Rituximab has a binding affinity for the CD20 antigen of approximately 8.0 nM. 

Rituximab binds specifically to the antigen CD20 (human B-lymphocyte-restricted 

differentiation antigen, Bp35), a hydrophobic transmembrane protein with a 

molecular weight of approximately 35 kD located on pre-B and mature B 

lymphocytes (Valentine et al,1989). The antigen is also expressed on >90% of B-

cell non-Hodgkin's lymphomas (NHL) (Anderson et al,1984) , but is not found on 

hematopoietic stem cells, pro-B cells, normal plasma cells or other normal tissues. 

CD20 regulates an early step(s) in the activation process for cell cycle initiation 

and differentiation, and possibly functions as a calcium ion channel (Tedder et al, 

1990). CD20 is not shed from the cell surface and does not internalize upon 

antibody binding (Press et al, 1987). Free CD20 antigen is not found in the 

circulation (Einfeld DA et al, 1988). 

Despite advances in the management of aggressive non-Hodgkin's lymphoma, the 

treatment of relapsed and primary refractory disease remains a major challenge. 

High-dose chemotherapy or radio-chemotherapy followed by autologous or 

allogeneic stem cell transplantation (SCT) is a potentially curative treatment 

approach; however, the applicability of this approach is restricted to patients 

responding to second-line chemotherapy. Thus, second-line therapy must be both 
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efficacious and without stem cell or organ toxicity that would compromise the 

ability to proceed to SCT. The ifosfamide, carboplatin and etoposide (ICE) 

regimen was developed to address these challenges. In a series of prospective 

clinical trials, 222 patients were treated with the ICE regimen, with an overall 

response rate of 72%. The mobilization of stem cells with this regimen was 

excellent, with 86% of patients mobilizing at least 2.0 x 10 P

6
P CD34+ cells/kg. 

Rituximab was subsequently added to the ICE regimen for patients with diffuse 

large B-cell lymphoma (DLBCL) to improve upon these favorable results. This 

resulted in an increased complete remission rate ( 3TZelenetz AD et al, 2003). 

There is currently no standard salvage chemotherapy regimen in relapsed and 

refractory lymphoma. Gemcitabine is a nucleoside analogue, which acts 

synergistically with cisplatin both in vitro and in clinical studies. The combination 

of gemcitabine, cisplatin and methylprednisolone (GEM-P) was evaluated in 41 

heavily pretreated patients with relapsed and refractory Hodgkin's and non-

Hodgkin's lymphoma. The best-achieved response rate (RR) was 79% (95% CI), 

with a complete RR of 21%. In patients with chemo-resistant disease, the RR was 

63%. Myelosuppression was the main toxicity, the incidence of Grade 3 or 4 

anemia, neutropenia and thrombocytopenia was 17.1, 61.0 and 53.7% 

respectively. Only one patient had neutropenic sepsis and none of the patients 

suffered from hemorrhage. Grade 3 or 4 nonhaematological toxicity was minimal 

and stem cell mobilization was not inhibited (Ng M et al, 2005). 

Clinical trial was designed to assess the efficacy and safety of gemcitabine, 

cisplatin and methylprednisolone (GEM-P) for patients with relapsed or refractory 

Hodgkin's disease (HD) and non-Hodgkin's lymphoma. Twenty-one patients were 

treated with gemcitabine, cisplatin and methylprednisolone. Of these, 20 patients 

were evaluable for response. The median age was 38 years (range 17-64 years). 

Histological subtypes were: nodular sclerosing HD (n = 10), diffuse large B cell (n 

= 5), T cell-rich B cell (n = 2), follicular (n = 2), mantle cell (n = 1) and 
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enteropathy-associated T-cell lymphoma (n = 1). The median remission duration 

prior to receiving GEM-P was only 42 d. The overall objective response rate was 

80% [95% confidence interval (CI): 56-94%], including five complete and 11 

partial responses. GEM-P induced responses in all histological subtypes, primary 

progressive disease and patients who had received a previous autograft. The only 

grade 3-4 toxicity was myelosuppression. However, no cases of febrile 

neutropenia or hemorrhage with thrombocytopenia were encountered. Median 

survival has not yet been reached and survival probability at 1 year was 60.8% 

(95% CI: 31.9-80.5%) (Chau I et al, 2003). 

2TAim of Work 

• To assess the antitumour efficacy and tolerability following two regimens 

of chemotherapy in refractory / relapsed DLBCL patients; arm A: R-ICE 

regimen and arm B: GEM-P. 

• Comparative study including response rate, survival rate and toxicity will 

be done. 
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EPIDEMIOLOGY OF NHL 

International Non-Hodgkin's Lymphoma (NHL) incidence rates vary as much as 

fivefold. The highest reported incidence rates are in the United States, and also Europe 

and Australia; the lowest rates have generally been reported in Asia (Jemal A et al, 

2004). There were an estimated 356 000 new cases of NHL and 192 000 deaths from 

NHL worldwide in 2008 (Burton C et al, 2010). The NHLs and Hodgkin's disease 

are the most commonly occurring hematologic malignancies in the United States. 

They now represent 4% to 5% of all new cancer cases and are the fifth leading cause 

of cancer death in the United States and the second fastest growing cancer in terms of 

mortality (Kevin K et al, 2010). 

An increasing NHL incidence at a rate of 3-4% per year was observed for the 1970s 

and 1980s. This stabilized in the 1990s, nevertheless still with an annual rise of 1-2%, 

resulting in almost a doubling of the NHL incidence. This rise has been noted 

worldwide, particularly in elderly persons > 55 years. Concerning gender subgroups, a 

male predominance throughout all age groups is apparent. Although the NHL 

incidence has historically been higher in whites than blacks, disproportional increase 

has recently been observed in the latter group. Increase in high-grade NHL and 

extranodal disease are predominant. Differences in geographic distribution are striking 

for follicular lymphoma, which is more common in Western countries than elsewhere. 

Asians have higher rates of aggressive NHL, T-cell lymphomas, and extranodal 

disease (Muller AM, 2005). 

Diffuse large B-cell lymphoma (DLBL, DLBCL, or DLCL) is a type of aggressive 

non-Hodgkin lymphoma. It accounts for approximately 40% of lymphomas among 

adults. The median age at diagnosis is 70 years, but it also occurs in children and 

young adults. As with most non-Hodgkin lymphomas, there is a male predominance, 

although primary cutaneous diffuse large B cell lymphoma is more common in 

women (Mary Louise, 2005). 

 

http://en.wikipedia.org/wiki/Non-Hodgkin_lymphoma
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In USA, From 2000-2004, the median age at diagnosis for non-Hodgkin lymphoma 

was 67 years of age. Approximately 1.7% were diagnosed under age 20; 4.2% 

between 20 and 34; 7.7% between 35 and 44; 14.1% between 45 and 54; 18.1% 

between 55 and 64; 22.6% between 65 and 74; 23.5% between 75 and 84; and 8.2% 

85+ years of age. The age-adjusted incidence rate was 19.3 per 100,000 men and 

women per year. These rates are based on cases diagnosed in 2000-2004 from 17 

Surveillance, Epidemiology and End Results (SEER) geographic areas (table 1) (Ries 

et al, 2004). 

From 2000-2004, the median age at death for non-Hodgkin lymphoma was 74 years of 

age. Approximately 0.5% died under age 20; 1.7% between 20 and 34; 3.1% between 

35 and 44; 7.4% between 45 and 54; 13.9% between 55 and 64; 23.7% between 65 

and 74; 33.4% between 75 and 84; and 16.3% 85+ years of age. The age-adjusted 

death rate was 7.6 per 100,000 men and women per year. These rates are based on 

patients who died in 2000-2004 in the US (table 2) (Ries et al, 2004). 

Incidence Rates by Race In USA 

Race/Ethnicity Male Female 

All Races 23.2 per 100,000 men 16.3 per 100,000 women 

White 24.1 per 100,000 men 17.0 per 100,000 women 

Black 18.1 per 100,000 men 11.9 per 100,000 women 

Asian/Pacific Islander  15.7 per 100,000 men 11.2 per 100,000 women 

American Indian/Alaska Native  11.6 per 100,000 men 9.5 per 100,000 women 

Hispanic  19.2 per 100,000 men 14.2 per 100,000 women 

Table (1) Incidence Rates by Race In USA 

(Adapted from Ries et al, 2004) 
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In the Middle East, high rates of intestinal extranodal disease are observed, whereas in 

Africa, endemic Burkitt's lymphoma accounts for a substantial proportion. Risks for 

developing NHL include immunosuppression and a causal link between infectious 

agents, and lymphomagenesis has also been determined, particularly for human T-cell 

leukemia/lymphoma virus type 1 (HTLV-1), Epstein-Barr virus (EBV), and 

Helicobacter pylori infections. Exposures to environmental agents and occupational 

risks have been studied; however, their significance is as yet uncertain (Muller AM, 

2005). 

Death Rates by Race In USA 

Race/Ethnicity Male Female 

All Races  9.6 per 100,000 men 6.2 per 100,000 women 

White 9.9 per 100,000 men 6.4 per 100,000 women 

Black 6.5 per 100,000 men 4.3 per 100,000 women 

Asian/Pacific Islander  5.8 per 100,000 men 3.9 per 100,000 women 

American Indian/Alaska Native  6.1 per 100,000 men 5.0 per 100,000 women 

Hispanic  6.9 per 100,000 men 4.8 per 100,000 women 

Table (2) Death Rates by Race In USA 

(Adapted from Ries et al, 2004) 

In Egypt, malignant lymphomas are relatively common. The exact national incidence 

is not precisely known due to absence of a National Cancer Registry and the only data 

available are from hospital registries. At Ain Shams Radiation Oncology and Nuclear 

Medicine Department (RONMD), the total number of cancer cases in three years 

(from 2004 to 2006) was 4046 cases, with 413 lymphoma cases constituting 10.2% of 

cases. Relative predominance of NHL over HD was at a rate of 2:1 (Ibrahim, et al 

2008).  

 


