
New Approach to Classifying Non-Hodgkin’s Lymphomas: 
Clinical Features of the Major Histologic Subtypes 

By James 0. Arrnitoge and Dennis D. Weisenburger for the Non-Hodgkin’s Lymphoma 
Classification Project . 

Increasing knowledge about the biology of the non- 
Hodgkin’s lymphomas has led to new approaches in 
classification. Rather than grouping lymphomas simply 
based on cell size, cell shape, and growth pattern, it is 
now possible to identify distinctive clinicopathologic 
entities. In many cases, the existence of specific immuno- 
logic and/or genetic features has confirmed the exis- 
tence of these distinctive types of lymphoma. Since 

ON-HODGKIN’S LYMPHOMAS are increasing in N incidence and will be diagnosed in more than 55,000 
patients this year in the United States.” These malignancies 
have been increasing in incidence at a rapid pace, approxi- 
mately 4% per year since 1950.’ and the mortality rate has 
been increasing in a parallel manner. 

The classification of non-Hodgkin‘s lymphoma has been 
modified several times in this century and has often been a 
source of confusion and frustration for clinicians. Gall and 
Mallory3 proposed the first widely used lymphoma classifi- 
cation. but this classification was not useful clinically. In the 
1950s, Rappaport et a14 recognized the inlportance of 
lymphoma-cell growth pattern and subdivided the non- 
Hodgkin’s lymphomas based on this characteristic. which 
led to the clinically relevant classification that bears Rappa- 
port‘s name. In the 1970s. it became apparent that non- 
W g k i n ’ s  lymphomas were tumors of the immune system 
and were derived from T or B lymphocytes. This knowledge 
led to the classifications of Lukes and Collins5 and Lennert 
et a P 7  (Kiel classification). The Working Formulation was 
proposed in 1982 in an attempt to unify the complex and 
confusing lymphoma terminology and improve communica- 
tion between pathologists and clinicians in different parts of 
the world.* The Working Formulation became the most 
popular ciaisification used in North America, whereas the 
Kiel classification dominated clinical practice in Europe. 

The 1980s and 1990s have been a time of rapid increase in 
our knowledge of the biology of the immune system. New 
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insights into immunology and genetics have allowed &e 
recognition of a number of previously unrecognized types af 
nomHodgkin’s lymphoma: In some cases, biologic observa- 
tions confirmed the existence of entities that were suspected 
on clinical and/or morphologic grounds. In 1994, 
International Lymphomas Study Group recognized the exis- 
tence of these new entities and proposed a new c lass i f i cah  
that has been referred to as the Revised European-American 
Lymphoma (REAL) classifi~ation.~ These observations will 
form the basis for a new World Health Organization classifica- 
tion of lymphomas that will soon become available. 

A recent retrospective study of the REAL classification 
confirmed the clinical relevance of this approach.1° This 
study was performed in eight countries throughout the world 
and demonstrated that this new approach could be applied 
more accurately than previous classification systems.1° The 
data from that study form the basis of this report. 

’ 

METHODS OF THE INTERNATIONAL LYMPHOMA 
CLASSIFICATION PROJECT 

The methods used have been published in detaillo and an 
summarized here. Nine institutions in eight countries were 
chosen to provide up to 200 consecutive cases of previously 
untreated non-Hodgkin’s lymphoma that were represents- 
tive . of the geographic region- during the time. between - 
January 1.  1988 and December 3 I .  1990. The first 200 cases 
at each site that fultilled the following criteria were selected 
for the study. In all cases. tissue biopsy samples that wen? 
adequate for diagnosis and classification were required and 
all diagnostic pathology materials obtained before initial 
therapy, including positive bone marrow specimens. were ~II- 

cluded in the pathology review. Immunologic characterization 8s 

to B- or T-cell origin. by whatever means in use at the ktituthk 
was also required in all cases. Clinical data were also required in 
all cases. The nine study sites provided a total of 1.403 cases. 

At each institution. the pathology slides and reports for 
each case were carefully reviewed by a designated site 
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pathologist. Five expert hematopathologists then traveled as 
a group to each of the nine sites to review and classify each 
case in each of the three major classifications.'-' In each 
case, the expert was then presented with the immunopheno- 
typic profile, along uith any available cytogenetic and 
molecular genetic data, and the immunostains andor flow 
cytometry report. After review. a second diagnosis was 
rendered in each classification. In addition to the indepen- 
dent diagnoses rendered by each of the expert pathologists. a 
consensus diagnocis mas also reached in each case. 

The International Prognostic Index" was used to stratify 
patients within the various disease entities. Treatment out- 
come was measured using failure-free sunival and overall 
survival. Failure-free survival was defined as the time from 
diagnosis to the first occurrence of progression. relapse after 
response. or death from any cause. Follow-up evaluation of 
patients who did not experience one of these ekents was 
censored at the date of last contact Overall survival was 
measured from diagnosis to death from any cau$e. uith 
surviving patient follou -up data censored at the lact contact 
date. Estimates of failure-free survival and overall survival 
distribution were calculated wing the method of Kaplan and 
Meier." Time-to-event distributions were compared using 
the log-rank test." 

MAJOR LYMPHOMA SUBTYPES 
The I3 most frequent clinical entities that are recognized 

in the new lymphoma classification are diffuse large B-cell 
lymphoma, follicular lymphoma, small lymphocytic lym- 
phoma. mantle cell lymphoma, peripheral T-cell lymphoma, 
marginal zone B-cell lymphoma of mucosa-associated 1) m- 
phoid tissue (MALT) type, primary mediastinal large B-cell 
lymphoma. anaplastic large T-/null-cell lymphoma, lympho- 
blastic lymphoma (TB), Burkitt-like lymphoma, marginal 
zone B-cell lymphoma of nodal type. lymphoplasmacytic 
lymphoma. and Burkitt's lymphoma. These are the diag- 
noses that uill be provided by pathologists to clinicians who 
care for patients with lymphoma for the ensuing years. 
Therefore, it is important that clinicians be acquainted mith 

the clinical characteristics of these lymphoma types. Summa- 
r ies  of their frequency. clinical characteristics, biologic 
characteristics, and clinical course are presented in the 
following tables for easy reference. 

The lymphomas are presented in order of their frequency 
of occurrence. Composite lymphomas are excluded, result- 
ing in a total of less than 100%. A previous study has shown 
that expert hematopathologists can diagnose most subtypes 
accurately (ie, > 8 5 9 )  when adequate material. inimunophe- 
notype. and clinical information are available.'0 The excep- 
[ions are Burkitt-like lymphoma: nodal marginal zone lym- 
phoma. and lymphoplasmacytic lymphoma. In these 
subtypes. lack of clear definitions are probably at fault. 
Burkitt-like lymphoma is probably a mixture of Burkitt's 
lymphoma and a variant more closely related to diffuse large 
B-cell lymphoma. with the former more frequent in pediatric 
cases and the latter more likely in older adults. 

In conclusion. it  is extremely important that cliniciaq 
recognize that the correct diagnosis of each of these 
lymphoma entities is only one of many important pieces of 
information necessary for planning patient care. The clinical 
prognostic characteristics as identified in  the International 
Prognostic Index" are also vitally important. since the 
prognosis of any particular patient is related to the biology of 
the specific lymphoma type and the patient's clinical prog- 
nostic characteristics. Combining this information will facili- 
tate an accurate estimate of the prognosis and makes 
possible the development of a rational treatment plan for an 
individual patient. 

This progress is not the last change in the classification of 
lymphomas we will see. New insights into the biology of 
lymphoma will continue to elucidate new clinicopathologic 
entities. Certainly, the large group of diffuse large B-cell 
lymphomas will be subdivided into more specific entities. 
The future for clinical investigation in the non-Hodgkin's 
lymphomas is promising. Hopefully, new insights into the 
biology of this group of disorders will lead to improved 
therapies. 

APPENDIX 
Study Participants 

1s and c/iniciaiu at each iiistirution were as follows Wing C Chan and James 0 Armitage (Owaha, NE). Rand) Gascoyne and 
Vancouver, Canada). Pauline Close and Peter Jacobs (Capetown, South Afnca), Andrew Norton and T. Andreu Lister (London, 
. Ennio Pednnis and Franco Caval11 (Locarno, Switzerland), Francoise Berger and Bertrand Coiffier (Lyon, France). Fiuth Ho and 
Hong Kong). German OttIAlfred Schauer and Uolfgang Hiddemann (Wurzbur@Gottingen. Germany ) 

m g  expert heinatopathologisrs were as follows Jacquec Diebold (Pans. France). Kenneth A MacLennan ( k e d s .  United Kingdom), H 

ancy L Hdms (Bo5ton. MA) participated as a consultant regarding application of the International Lymphoma Stud) Group classification James 
nderson (Omaha. NE) and Pascal Ro! (Lyon. France) pro\ided statistical expertise regarding the study design and data analysis 

er-Hermelink (Wurzburg. Germany). Bharat N Nathsani C o s  Angeles. CA). and bennis D Weisenburger (Omaha, NE) 
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DIFFUSE LARGE B-CELL LYMPHON I 
1 
1 

This is the most frequently occurring non-Hodgkin's lymphoma. It contains predominantly 
lymphomas classified as diffuse large cell, diffuse mixed cell, or immunoblastic in the Working 
Formulation and lymphomas classified as diffuse centroblastic, diffuse centroblastic/centrocytic, and 
immunoblastic in the Kiel classification. In the Non-Hodgkin's Lymphoma Classification Project using 
histology, immunophenotyping, and clinical information, diffuse large B-cell lymphoma was diagnosed 
accurately 87% of the time. Immunophenotyping improved the accuracy of diagnosis by 14%. Diffuse 
large B-cell lymphoma is a chemotherapy-curable lymphoma. 

( 

I 

Frequency 
b e ,  years 

Median 
Range 

Mole 

Stage 
I 
IE 
I1 
IIE 
Ill 
IV 

B symptoms 
Elevated LDH 
Kamahky score 5 70 

b Tumor bulk, cm 

k 10 

.. : 2 5  

Any extranodal site 
> 1 extranodal sik 
Bone marrow involved 
GI tract i n 4 . d  
IPI score 

o/ 1 
1 2/3 

4/5 

. _  

Typical immunophenotype 
Characteristic cytogenetics 

Oncogenes frequently invdved 

31% (n = 422) 

64 
14-98 
55% 

12% 
1 3% 
1 3% 
16% 
1 3% 
33% 
33% 
53% 
24% 

76% 
30% 
71% 
29% 
16% 
1 8% 

Abbreviatims. LDH, lactote dehydrogenase; GI, gashointesthal; IPI,!nkrna- 
tionol Prognostic Index 

. 
0 1 2 3 4 5 6 7 0  

Years 
. .  . -  - .  . .  
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FOLLlCUlAR LYMPHOMA 

The combined group of follicular lymphoma makes up the second most frequent type of non- 
n's lymphoma. These lymphomas are classified as follicular small cleaved cell, follicular mixed cell, and 

ular large cell lymphoma in the Working Formulation and predominantly as follicular centroblastic/ 
yt~c or follicular centroblastic lymphoma in the Kiel classification. In the Non-Hodgkin's Lymphoma 

ification Project using histology, immunophenotyping, and clinical information. follicular lymphoma was 
iosed accurately 94% of the time. However, subtyping of follicular lymphomas was less accurate. Immu- 
enotyping improved the accuracy of diagnosis by only 1%. Although there was an overall 5-year survival 

of approximately 72%, patients with a high International Prognostic Index score had a poor survival. 

22% (n = 306) 

---- CAS 

a 
1 1 3 4 5 6 7 8  

Years 
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' SMALL LYMPHOCYTIC LYMPHOMA 

Small lymphocytic lymphoma makes up 6% of all non-Hodgkin's lymphomas. Since this often is the 
tissue manifestation of chronic lymphocyte leukemia, if patients who present with leukemia and 
predominantly blood and bone marrow involvement are included, the actual incidence would be higher. 
It contains predominantly lymphomas classified as small lymphocytic in the Working Formulation, but 
is called chronic lymphocytic leukemia in the Kiel classification. In the Non-Hodgkin's Lymphoma 
Classification Project using histology, immunophenotyping, and clinical information, small lympho- 
cytic lymphoma was diagnosed accurately 87% of the time. Immunophenotyping added only 3% to the 
diagnostic accuracy. 

Frequency 

Median 
Range 

Age, years 

Male 
Stage 

I 
IE 
II 
IIE 
111 
IV . Bsymptoms 

'?, Elevated LDH 
. Kornofsky score 5 70 

Tumor bulk, crn 
2 5  
z 10 

~ n y  extranodal site 
> 1 extranodol site 
b e  marrow involved 
GI tract involved 
IPI score 

o/ 1 
2/3 
4/5 

Typical immunophenotype 

Characteristic cyiugenetics 
Oncogenes involved 

6% In = 88) 

65 
21 -91 
53% 

4% 
0% 
2% 
3% 
8% 

83% 
33% 
41% 
11% 

59% 
13% 
80% 
29% 
72% 
3% 

23% 
64% 
1 3% 

- .. 

CDZO', CD3- 
CDl 0 -, CD5' 
CD23 + 

dd ( l3qL  -12 
Unknown 

-- 

0 . 
0 1 2 3 4 5 6 7 8  Ye- 
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MANTLE CELL LYMPHOMA 
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Mantle cell lymphoma is among the most frequent of the newly recognized subtypes of 
ion-Hodgkin's lymphoma. In the Working Formulation, mantle cell lymphoma is classified as diffuse 
;mall cleaved cell lymphoma most frequently, but also as follicular small cleaved cell lymphoma, small 
ymphocytic lymphoma, diffuse large cell lymphoma, and lymphoblastic lymphoma. In the Kiel 
:lassification, this lymphoma is most frequently classified as centrocytic lymphoma or centrocytoid 

gcentroblastic lymphoma. In the Non-Hodgkin's Lymphoma Classification Project using histology, 
mmunophenotyping, and clinical information, mantle cell lymphoma was diagnosed accurately 87% of 
he time. Immunophenotyping added 10% to the accuracy of diagnosis. Patients with mantle cell . 
ymphoma have a striking male predominance, usually advanced disease, and a poor overall and 
'ailure-free survival, which belies the good survival usually anticipated with small cell lymphomas. 

--CY 
9% yeor5 
Median 

h n g e  
ble 
b 
i 
f 
I 
HE 
1 
N 
WPtoms 
?uted LDH 
d k y  score 5 70 
m ~ r  bulk, cm 

0/1 
2/3 
4/5 
ricd imrnunophenotype 

I 
w r i s t i c  cytogenetics 

involved 
k 

I .  

6% (n = 83) 

63 
37-02 
74% 

10% 
3% 
6% 
1% 
9% 

71% 
28% 
40% 
21% 

69% 
25% 
81% 
51% 
64% 
9% 

23% 
54% 
23% 
CD20+, CD- 
CDlO-,CD5' 
CD23-, PRADI A 
r(l1;14)(q13;q32) 
BCl- l(PRAD1) 

. .  

04 1 

O i 2 5 4 5 6 7 8  
Years 

I 
I- - -  

1- - 
I 
b---. 1 

20. I 
10. P<.OOl -- 
O\ , -1 

0 1 2 3 4 5 6 7 0  
Years 

Years 
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PERIPHEJUL-T-CELL LYMPHOMA 
The subgroup of peripheral T-cell lymphoma not otherwise specified represents the largest 

T-cell lymphomas in the REAL classification. For this report, angiocentric nasal lymphomas an 
T-lymphotropic virus type 1 (HTL.V-l)-associated lymphomas were excluded, which makes the r 
typical for those seen in most western countries. Peripheral T-cell lymphoma includes lymphomas w 
wide variety of histologic appearances. Tumors in this subgroup were classified as diffuse small cl 
cell, diffuse mixed cell, diffuse large cell, and immunoblastic in the Working Formulation. In 
Non-Hodgkin's Lymphoma Classification Project using histology, immunophenotyping, and cliN 
information, peripheral T-cell lymphoma was diagnosed accurately 86% of the time. However, this 
only true when immunophenotyping was available. Immunophenotyping improved the acc 
diagnosis by 45%. Peripheral T-cell lymphomas have one of the lowest overall and failure-fre 
rates. 

lOOk 

Frequency 6% (n = 76) 

stose 
I 
IE 
II 
IIE 
I1 
iigr 

6 syhptoms 
Elevated LDH 
Kamofsky score 5 70 
Tumor bulk, cm 

2 5  
2 10 

h y  extrancdal site 
> 1 extranodal site 
Bone marrow involved 
GI hod involved 
IPI score 

o/ 1  
2/3 
4/5 

Typical immuncphenotype 
Characteristic Cytogendics 
Oncogenes involved 

61 
17-90 

,55% 

1% 
7% 
6% 
6% 

1 5% 
65% 
50% 
64% 
32% 

65% 
12% 
8% 
45% 
36% 
15% 

17% 
52% 
31% 
CD20 ,CD3' 
Variable 
Unlvlown 

i 
i 
t 
-F 
f 

! 
i 
E 

i 
i 

! 
i 
c 
4 

1 

1 

, 
1 

I 
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MARGINAL ZONE B-CELL LYMPHOMA, MALT TYPE 

2707 

This is among the most frequent of the newly recognized subtypes of non-Hodgkin's lymphoma. In 
this report, only low-grade MALT lymphomas are included. In the Working Formulation, MALT 
lymphomas were most commonly diagnosed as small lymphocytic lymphoma or small lymphocytic 
lymphoma with plasmacytoid characteristics, although some were called diffuse small cleaved cell 
lymphoma. In the Non-Hodgkin's Lymphoma Classification Project using histology, immunophenotyp- 
ing. and clinical information, marginal zone lymphoma of the MALT type was diagnosed accurately 
86%. of the time. Immunophenotyping added only .2% to the accuracy of the diagnosis. MALT 
lymphomas have one of the highest survivals of any subtype and even patients with a high International 
Prognostic Index score have a 5-year overall survival rate of 40%. 

Frequency 5% (n = 72) 
Age. parr 

. Medion 60 
XI. 

Range 19-91 
Mole 48% 
SW 

I 
IE 
II 
IIE 
111 
N 

B symptoms 
k k d  LDH 
kmfsky score 5 70 
Tumor bulk, cm 

= 5  
5 10 

Any extranodal site 
> 1 extranodal site 
5one marrow involved 
GI 1r0ct involved 
PI score 

o/ 1 
2/3 
4/5 

Typical irnmunophenotype 

Characteristic cytogenetics 

Quogenes in& 

0% 
39% 
0% 

28% 
2% 

31% 
19% 
27% 
15% 

68% 
8% 

98% 
31% 
1 4% 
50% 

61% 
48% 
8% 

CD20-, CD3- 
CDlO-,CD5- 
CD23- 
1(11;18)(q21;q21) 
-3,118 
Unknown . 

20 * 

lo '  
, O\ + 

0 1 2 3 4 5 6 7 E  
Years 

.) 

0 1 2 3 4 5 6 7 0  
Years 

'"1 00% I IPI w1 

f 401 I 
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PRIMARY MEDIASTINAL LARGE B-CELL LYMPHOMA 

Primary mediastinal large B-cell lymphoma represents a diffuse large B-cell lymphoma that cannot be 
distinguished histologically, but presents as a clinical syndrome due to the presence of a large 
mediastinal mass. This syndrome is clinically distinctive in that it occurs predominantly in young* 
patients and has a female predominance. In the International Non-Hodgkin's Lymphoma Classification 
Project using histology, immunophenotyping, and clinical information, mediastinal large 
lymphoma was diagnosed accurately 85% of the time. Immunophenotyping added 7% to the acc 
diagnosis. The clinical course of these patients differed little from that of other patients with diffuse 
B-cell lymphoma, although mediastinal radiotherapy may play an important role in their treatment. 

Frequency 2% (n = 33) 

Age, years 
Median 
Range 

h i e  

%e 
I 
IE 
II 
IIE 
111 
IY! 

8 iy+toms 
Elevated IDH 
Karnohky score 5 70 
Tumor bulk, cm 
a5 
t 10 

Any extranodal site. 
> 1 ex trad l  sik 
Bone marrow involved 
GI trod invobed 
IPI score 

o/ 1 
2/3 
4/5 

Typical immunophenotype 
Characteristic cytogenetics 
Oncogenes invoked 

37 
21 -84 
34% 

1 0% 
0% 

34% 
22% 
3% 

31% 
38% 
81% 
2 2 8  

90% 
52% 
56% 
19% 

0% 

52% 
37% 
11% 
CD20.. CD3- 
Variable 
Unknown 

-3% ._ 

P<.Wl 

+ 
o i  2 3 4 5 6 7 1  

Y m  

C. 

. R' 
ha 
ar 
let 
an 
SI 
in 
In 
lY 
fa 
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ANAPLASTIC LARGE T-/NULL-CELL LYMPHOMA 
Anaplastic large T-hull-cell lymphoma represents the'second most common T-cell lymphoma in the 

REAL classification. Patients with anaplastic large T-hull-cell lymphoma were often classified as 
having anaplastic carcinoma or an undifferentiated malignant neoplasm before staining for the CD30 
antigen and discovery of the characteristic chromosomal translocation between chromosomes 2 and 5 
led to its recognition as a distinctive non-Hodgkin's lymphoma. In the REAL classification, only 
anaplastic large-cell lymphomas with T or null immunophenotype are included in this category. In the 
Non-Hodgkin's Lymphoma Classification Project using histology, immunophenotyping, and clinical 
information, anaplastic large T-hull-cell lymphoma was diagnosed accurately 85% of the time. 
Immunophenotyping contributed 39% to the accuracy of diagnosis. Patients with this subtype of 
lymphoma have a young median age and a male predominance, and have the best overall and 
failure-free survival rates of any large cell lymphoma. 

Frequency 
Age, years 

Median 
Range 

k l e  
%e 

I 
IE 
II 
IIE 
111 
IV 

B symptoms 
Elevated LDH 
Karnokky score I 70 

2%(n = 33) 

34 
10-100 
69% 

1 6% 
3% 

22% 
10% 
10% 
39% 
53% 
AS% 
26% 

Tumor bulk, cm 
2 5  76% 
2 10 17% 

Any axtronodal site 59% 
> 1 extranodal site 28% 
Bone marrow invdved 1 3% 
GI tract invdved 9% 
IPI scwe 

01 1 61% 
2/3 1 8% 
A/5  21% 

$pica1 immunophenotype CD20 ,CD3' 
CD30+, CD15- 

Chomcteristic cytogenetics N2,5)(p23;q351 
EMA', AK' 

Oncogwrinvdved AM 

100 
90 - 80 

5 70 
.$ 6C 
a 5c 
= 4 c  e p 3c 
O 2( 

1( 

I 

n 

P=.97 

r 
0 1 2 3 4 5 6 7 8  

YOiUS 

O \  . 
0 1 2 3 4 5 6 7 8  

Years 
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LYMPHOBIASTIC L Y M P H O ~  (T/B) 

The lymphoblastic lymphomas make up a small proportion of all non-Hodgkin's lymphomas a 
associated with a low median age, male predominance, and advanced stage. In the Non-Hod 
Lymphoma Classification Project using histology, immunophenotyping, and clinical info 
lymphoblastic lymphomas were diagnosed accurately 89% of the time. Immunophenotyping con 
uted 35% to the accuracy of diagnosis. This is an aggressive lymphoma with low overall and failure 
survival rates. 

Frequency 
Age, years 

Median 
Range 

Mole 
Stage 

I 
IE 
II 
IIE 
111 
IV 

B symptoms 
Elnokd LDH 
K a ~ f s k y  xore 5 70 
Tumor bulk, crn 

2 5  
2 10 

Any extranodal site 
> 1 extranodal si te  
b e  marrow invoked 
GI tract involved 
IPI score 

o/ 1 
2/3 
4/5 

(T-cell only) 
Typical immunophenotype 

Characteristic cytogenetics 
Oncogenes involved (T-cell only) 

2% (n = 26) 

20 

64% 

0% 
0% 

11% 
0% 

14% 
75% 
21% 
70% 
29% 

06% 
32% 
02% 
43% 
50% 

A% 

33% 
41% 
26% 
CD20-, CD3. 
Tdt* 
Variable 
rc~ I -3 

4-65 

- _  

04 
7 i  c 1 2 3 4 5 3  

Yean 

c 

c 

d 
tt 

a 

1: 

- 

F 
A 

N 
st 

B 
El€ 
Kc 
TL 
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GI 
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> 

c 
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BURKIlT-LI'KE LYMPHOMA 

urkitt-like lymphomas could not be diagnosed accurately in the Non-Hodgkin's Lymphoma 
fication Project. Using histology, immunophenotyping, and clinical information, the diagnostic 
cy was only 53%. The problem was the lack of precise definitions to separate this group from the 

e large B-cell category or true Burkitt's lymphoma. The median age and clinical characteristics of 

t 
0 1 2 3 4 3 8  7 8  

100 

90 - 80 
70 

f 60 
3 50 
= a  e g 3c 
O 2c 

u) 

1c 
c 

Years 

I 
I 
L- 

3 IPI 4/5 
I P<.OOl 

I 
I -. 

1 1 2 3 4 5 6 7 8  
Years 

. 
0 1 2 3 4 5 6 7 6  

Years 
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MARGINAL ZONE B-CELL LYMPHOMA, NODAL TYPE 

Marginal zone B-cell lymphoma of the nodal type is one of the new forms of-non-Hod&&* 
lymphoma not recognized in the Working Formulation. In the Working Formulation, these lymphom 
were most commonly found in the small lymphocytic subcategory, but were also sometimes diagnosed 
as diffuse small cleaved cell lymphoma, small lymphocytic lymphoma with plasmacytoid charactens 
tics, or diffuse mixed cell lymphoma. In the non-Hodgkin's Lymphoma Classification Project u s b  
histology, immunophenotype, and clinical information, marginal zone B-cell lymphoma of the n 
type was diagnosed accurately 63% of the time. Immunophenotyping added 8% to the accurac 
diagnosis. These patients had an overall and failure-free survival similar to small lymph 

E' lymphoma. These lymphomas are often currently diagnosed as monocytoid B-cell lymphoma. 

Frequency 1% (n = 20) 

Age, years 
&ion 58 
Range 27-90 

Mole 42% 

stage 
I 1 3% 
IE s o %  

II 13% 
IIE 0% 
111 34% 
IV 40% 

B symptoms 37% 
Elyokd LDH 40% 
Ka%fsky score 5 70 7% 
Tumor bulk, cm 

2 5  36% 
2 10 0% 

Any extranodo1 sik 47% 
> 1 extronodol site 16% 
h e  marrow invoked 32% 
GI tract involved 5% 
IPI score 

o/ 1 60% 
2/3 27% 
4/5 1 3% 

Typicol imrnunophenotype CDX)', CD3- 
CDlO .CDS- 
CD23- 

Chorocteristic cytogenetics +3,+18 
Oncogenes involved Unknown 
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LYMPHOPWSMAC~~IC LYMPHOMA 

Lymphoplasmacytic lymphoma is an uncommon diagnosis in the REAL classification, and includes 
patients that might also be diagnosed with Waldenstrom’s macroglobulinemia. In the Non-Hodgkin’s 
Lymphoma Classification Project using histology, immunophenotyping, and clinical information, 
lymphoplasmacytic lymphoma was diagnosed accurately 56% of the time. Immunophenotyping 
contributed 3% to the diagnostic accuracy. The clinical characteristics of this lymphoma were similar to 
those of small lymphocyticjymphoma. 

Frequency 
Age, years 

& Median 
Range 

Male 

%e 
I 
IE 
II 
IIE 
111 
IV 

B symptoms 
E~evoted LDH 
Karnofsky score 5 70 
Tumor bulk, crn 

2 5  
2 10 

Any extranodal site 
> 1 extranodal site 
Bone marrow invdved 
GI h c t  invdved 
IPI score 

o/ 1 
2/3 
4/5 

Typical irnrnunophenotype 

l % ( n  = 15) 

63 
37-81 
53% 

7% 
0% 
0% 

1 3% 
7% 

73% 
13% 
1 5% 
27% 

50% 
25% 

100% 
40% 
73% 
7% 

16% 
69% 
1 5% 

CD20+, CD3- 
CDl 0-, CD5- 
CD23-, cyta lg+ 

del 6(q23) 
Characteristic cytogenetics t(9;14)lpl3;q32) 

Oncogenes involved Unknown 

Abbreviation: cyt0.19, cytophsmic irnmu?ogIobuIin. - 
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BURKITS LYMPHOMA 

ARMITAGE AND WEISENBU&EQ CLIb 

,UT\ t 

4 
re-e' 

This is a rare lymphoma in a clinical series that includes predominantly adults. Although this i 
highly aggressive and clinically distinctive lymphoma requiring unique treatment approaches, 
overall and failure-free survival rates are similar to diffuse large B-cell lymphoma. hdWJ 

5 

Frequency 

Age, years 
Median 
Range 

h l e  

stose 
I 

IE 
II 
IIE 
Ill 
IV 

B symptoms 
Elevated LDH 
Karyfsky score 5 70 
hr&bulk, cm 
2 5- 
r 10 

~ n y  extranodal site 
< 1 extranoda~ sik 
Bone marrow in& 
GI tract involved ' 

IPI scare 
. 0/1 

2/3 
4/5 

Typtcal immunophenotype 

Charockristic cytogenetics 

Oncogenes involved 

<I%(n = 10) 

31 

89% 

25% 
12% 
13% 
1 2% 
0% 

22% 
75% 
M% 

56% 
22% 
78% 
56% 
33% 
11% 

57% 
29% 
14% 
CD20'. CD3- 
CDlO+,CD5- 
Tdt- 
(8;14)(q24;q32) 

1(8;22)(q24;qll) 

2-60 

38% 

~ 2 , w p i  2;q24) 

c-Mrc 
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