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Chapter 6 

Introduction 

Diffuse large B-cell lymphomas (DLCL) are a common type of non-Hodgkin's 
lymphomas (NHL), biologically related to germinal center or post-germinal center B cells. 
Although currently classified as a single group, DLCL represent a diverse set of neoplasms, 
with heterogeneous genetic background, clinical features, treatment response, and prognosis 
1.2.3,4 whjig prognosis in DLCL can be predicted on the basis of clinical characteristics ', the 
biological variables underlying the variance in disease aggressiveness and outcome are 
unknown. Identification of these variables is of great importance since they may allow 
definition of patient subgroups with distinctive disease course and treatment requirements. 
Studies from our own and other laboratories have identified lymphocyte homing receptor 
CD44 as a biological prognosticator in NHL that determines propensity for dissemination 
5.6.7.8.9,10.11.12 j n j3L(2L; CD44 expression is associated with tumor dissemination, and, in 
patients with localized (stage I) disease, it is a major unfavourable prognosticator predicting 
relapse and tumor related death '3. By analyzing CD44 expression in tumor tissue of patients 
with localized (stage I) DLCL from a unique historical population based study group, we now 
demonstrate that patients with CD44 negative tumors have an excellent prognosis even when 
treated with local (surgery and/or radiation) therapy alone, making local treatment without 
chemotherapy an option in these patients. 
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Local therapy for CD44' large B-cell lymphoma 

Methods 

The study group consists of 79 patients with Ann Arbor stage I DLCL from the population 
based lymphoma registry of the Comprehensive Cancer Center West (CCCW) in The 
Netherlands. Details concerning this registry as well as the current study group have been 
published previously 3M. All tumors were reviewed by a panel of hematopathologists. 
Treatment was according to the preference of the local hematologist; treatment modalities 
were recorded and the follow-up was annually updated. Of the patients, 25 were treated with 
systemic chemotherapy with or without radiotherapy, including doxorubicin containing 
polychemotherapy in 17 cases. The remaining 54 patients initially received local treatment 
with radiotherapy and/or surgery (n=44) or surgery alone (n=10). In case of relapse, second 
line treatment consisted of radio- and/or chemotherapy. In all patients treated with surgery 
alone the lymphomas were localized at extranodal sites (stomach n=5; cecum n=l; testis n=3 
and breast n=l) and the resection was radical. Patients treated with local therapy only, were 
comparable to the whole study group of 79 patients with stage I disease (table 1); there was no 
evidence for selection bias towards better disease outcome in patients treated with local 

Table 1. Clinical characteristics in locally and systemically treated stage I DLCL. 
whole local systemic 

studygroup therapy# therapy* 
(n=79) (n=54) (n=25) 

% % 
age 

< 60 yr 34 32 40 
>60yr 66 68 60 

serum LDH 
normal 73 78 64 
increased 19 15 28 
not évaluable 8 7 8 

performance status 
> 80 % 72 72 72 
< 80 % 19 19 20 
not évaluable 9 9 8 

No. of IPI risk factors 
Oor 1 63 63 64 
2 22 22 20 
3 5 4 8 
not évaluable 10 11 8 

# radiotherapy and/or surgery 
* chemotherapy with or without radiotherapy 
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therapy alone. CD44 expression was studied on formalin-fixed paraffin-embedded tumor 
tissue using mAb Hermes-3 against an epitope on the constant part of CD44 (kindly provided 
by Prof. S. Jalkanen, Turku, Finland), by established immune histochemical techniques. 
Based on the estimated percentage of positively staining tumor cells, the tumors were devided 
into three categories (-) negative/low, under 10% positive; (+) intermediate, 10-50%; and (++) 
high, over 50% positive. Overall survival was estimated by the Kaplan-Meier method and 
statistical significance was tested using the log-rank test. For multivariate analysis, the Cox 
regression model was used. 

Results and discussion 

The expression of CD44 in the whole study group (n=79) varied from negative (29%), 
intermediate (13%) to strongly positive (58%). For the subgroup of patients locally treated 
with radiotherapy and/or surgery (n=54) the expression of CD44 was similar (negative 22%; 
intermediate 16% and positive 62%). In survival analysis the effect of CD44 expression was 
explored (fig.l). Interestingly, the patients locally treated with radiotherapy and/or surgery 
(n=54) and a CD44 negative tumor had an excellent prognosis (fig.lA); only 1 out of 12 
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Figure 1. Relation between CD44 expression and overall survival in DLCL patients treated with either local 
therapy (radiotherapy and/or surgery) (A), or systemic chemotherapy (B). Since the survival curves of the 
patients with intermediate (+) and high (++) expression for CD44 were identical, both groups have been 
combined (+/++). 
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patients (8%) died of disease. By contrast, in the group CD44 positive lymphomas, 28 out of 
42 patients (67%) died. This finding was unrelated to the type of local therapy (radiotherapy 
with or without surgery, or surgery alone). In the locally treated patients the relapse ratio for 
the CD44 negative and positive lymphomas was respectively 25% and 55% (p=0.07). In a 
multivariate comparison with the clinical parameters of the International Prognostic Index, 
CD44 was an independent prognosticator for overall survival in stage I DLCL treated with 
radiotherapy and/or surgery (table 2). A relation of CD44 expression with overall survival in 
the systemically treated patients, at present the recommended therapy for localized DLCL, 
was not observed (fig.IB). However, in view of the small number of patients (n=25), a 
reliable conclusion about the effect of CD44 expression in this group is not possible. 

Until the eighties, local therapy alone was considered an option for the treatment of 
patients with stage I DLCL 15J6. However, the use of combination chemotherapy regimens 
including doxorubicin and, more recently, chemotherapy plus radiotherapy, clearly yields 

Table 2. Independent prognosticators for overall survival in stage I, locally treated DLCL 
Factor Relative risk 95% CI p value step of 

selection 
CD44s 

negative 1.0 
positive 8.41 1.13-62.38 0.0 

age 
< 60 years 1.0 
> 60 years 3.21 1.10-9.39 o.o: 

superior cure rates which can be in excess of 75% 17.1s.19.20.21.22_ T h e p r e s u m e d r e a s 0 n for the 
failure of local therapy alone to cure a larger fraction of DLCL patients is the propensity of 
this lymphoma subtype to spread systemically early in the course of the disease, despite 
negative clinical staging studies. Indeed extensive staging procedures, including staging 
laparotomy, can improve identification of patients that can be cured by local treatment alone, 
but are often not appropriate in these patients, who are usually older 23. However, 
identification at diagnosis of patients with occult tumor dissemination by non-invasive 
methods would be beneficial, as it might limit the toxic effects of chemotherapy to those 
patients at risk for relapse outside the original area of tumor involvement. Our current data 
showing that locally treated stage I patients with CD44 negative lymphomas, unlike those 
with CD44 positive tumors, have an excellent prognosis and a low relapse rate, are in line 
with the postulated role of CD44 in (occult) lymphoma dissemination: Whereas CD44 
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negative tumors tend to remain localized, CD44 positive have a propensity to disseminate at 

an early stage of the disease rendering local therapy inadequate. Our findings suggest that 

local therapy alone is adequate for CD44 negative stage I DLCL. Hence CD44 may represent 

a tool for therapy selection in DLCL patients. 
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