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ABSTRACT

Aging is considered to play an important role in the pathogenesis of 
non-Hodgkin’s lymphoma (NHL). Recent epidem iological studies, both in 
the U nited States and worldwide, show an increasing incidence of NHL, 
with the increase also marked in the elderly population. Two hundred 
thirty-two patients with NHL, aged 60 years and older (44 percent female 
and 56 percent male), have been analyzed retrospectively. These patients 
represented 39 percent of all NHL cases seen over a seven-year period at 
a single institution. Among the elderly cases, 81 (35 percent) were classi
fied as low-grade NHL, with 44 (19 percent) small lymphocytic lymphoma/ 
chronic lymphocytic leukemia, 2  ( 1  percent) small lymphocytic lympho- 
plasmacytoid, 13 ( 6  percent) diffuse small cleaved including m antle cell, 
and 22 (9 percent) follicular small cleaved and mixed cell types. Although 
the indolent lymphomas are currently treated similarly, recent studies indi
cate differences in pathogenesis and survival among the classic subtypes. 
Also, severa l new  low -grade c lin icopa tho log ic  en titie s  have b e e n  
described. The clinical, morphologic, immunophenotypic, and genetic fea
tures of the classic and new er low-grade lymphomas are discussed.

Introduction

The overall incidence of non-H odg
kin’s lymphom a (NHL) in the elderly has 
increased during the last few decades . 1,2 

The average age-adjusted incidence of 
NHL in patients older than 65 years has

* Send reprin t requests to: Serhan Alkan, M.D., 
D epartm ent of Pathology, George Washington Uni
versity, 23rd Eye Street, NW, W ashington, DC 
20037.

been  shown to be higher than in younger 
age groups .2  The reason for the increased 
incidence of NHLs in the elderly popu
lation is not well understood. Aging is 
probably by itself one of the most im por
tant factors in the developm ent of lym
phom as .3 ,4 ,5  The immunologic deficits . 6 

T -c e ll p ro life ra tio n  a b n o rm a li t ie s , 5 

changes in immunoglobulin gene selec
tion , 7  and decrease in  cy tokines4  are 
some of the factors considered to play an 
im portant role. Long term  exposure to 
environm ental factors, including chem i
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cals used in farming, forestry, building 
and painting, are also shown to be risk fac
tors in the development of N H L .8 ,9 ,10 ,11,12

Although the low-grade NHLs are con
sidered  to be indolent, they  are often 
fatal diseases. The response to conven
tional chem otherapy in patients 60 years 
of age and o lder is worse than in the 
younger population . 13 Although the vari
ous subtypes of low-grade NHLs are cur
rently treated  similarly, they represent 
lym phoid neoplasms with heterogeneous 
ce llu lar origin, pathogenesis, m orpho
logic fea tu res, and  c lin ica l behavior. 
Most o f the indo len t lymphom as seen 
in th e  US and E urope are tum ors of 
B-cell origin.

T h e  low -g rad e  lym phom as in  th e  
W orking Form ulation (WF) classification 
system include small lymphocytic lym
phom a/chronic  lym phocytic  leukem ia  
(SSL /C L L ), sm all ly m p h o cy tic  lym 
p h o m a  w ith  p la s m a c y to id  fe a tu re s  
(SLL,P1), and follicular lymphoma, small 
cleaved cell and mixed cell types (FSC/ 
M). In  recent years, new  low-grade B-cell 
lymphoma entities have been described. 
Exam ples of these disorders are m an
tle cell lym phom a, m onocytoid B-cell 
lym phom a and lym phom as of m ucosa 
associa ted  lym phoid  tissues (MALT), 
a n d  s p le n i c  ly m p h o m a  w ith  v i l 
lous lymphocytes.

To illustrate  the im portance of low- 
grade N H Ls in  e ld e rly  p a tien ts , the  
results are briefly summarized of a retro
spective analysis of 232 N H L patients 
aged 60 years and older, concentrating on 
the 81 patients (35 percent) diagnosed 
w ith indolent NHL. These lymphomas 
w ere c lassified  according to the  W F. 
Because of lack of adequate immunophe- 
no typ ic  and  geno typ ic  da ta  in  th ese  
cases, re-classification was not possible. 
Because of the common occurrence of 
low grade NHLs in elderly patients, it is 
particularly im portant for those who care 
for these  patien ts to be fam iliar w ith 
major characteristics of these disorders.

Thus, the clinical, morphologic, immu- 
nophenotypic, and genetic features of 
both the classic and new er low -grade 
NHLs are reviewed.

Patients and M ethods

Clinical and pathologic data from 232 
NHL patients 60 years of age and over 
w e re  a n a ly z e d . T h e s e  c a se s  w e re  
extracted from a total o f593 cases of NHL 
registered at the H. Lee Moffitt Cancer 
C enter (LMCC), Tampa, F lorida, from 
January 1987 through May 1994. The 
cases w ere classified according to the 
Working Formulation of NHL for clinical 
usage . 14 Survival data were calculated by 
the Kaplan-M eier method. All patients 
underw ent physical examination, routine 
laboratory testing, and staging according 
to the Ann Arbor criteria . 15 Eighty-one 
cases in patients 60 years of age and older 
w ere classified as indolent NHL, includ
ing SLL/CLL, SLL,P1, FSC/M, and dif
fuse small cleaved (DSC) cell types.

Results and Discussion

In  figure 1 is shown the distribution of 
the NHLs in patients 60 years of age and 
older according to the grades of the WF. 
Thirty-five percent were classified as low 
grade, 44 percen t in term ediate  grade, 
and 1 1  percent w ere representative of 
m ycosis fungo ides/S ezary  syndrom e. 
Male patients were more common than 
female patients (M:F = 1.6:1). In  figure 2 
is shown the distribution of the indolent 
NHLs according to the WF. Most of the 
patients with indolent lymphomas p re
sented with stage III or IV. The SLL/CLL 
was the most common low-grade lym 
phoma, followed by FSC/M. The survival 
of the older patients w ith indolent lym
phomas was worse than in the younger 
NHL patient population (figure 3).
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FIGURE 1. P e rcen t o f d is tr ib u tio n  of non- 
Hodgkin’s lymphoma in patients 60 years of age and 
older seen at H. Lee Moffitt Cancer Center, 1987- 
1994, classified according to the Working Formula
tion: low, interm ediate, and high grades; not other
w ise specified  (NOS); and mycosis fungoides/ 
Sezary syndrome (MF/SS).

S m a l l  L y m p h o c y t i c  
L y m p h o m a /C h r o n i c  
L y m p h o c y t i c  L e u k e m i a

This is the most common indolent lym
phoma. There has been a recent overall 
increase in the incidence rate of SLL/ 
CLL . 16 One possible explanation for this

FIGURE 2. Percent of distribution of subtypes of 
indolent non-H odgkin’s lymphoma diagnosed at 
the H. Lee M offitt C ancer C enter, 1987—1994, 
according to the Working Formulation: small lym
phocytic lymphoma/chronic lymphocytic leukemia 
(SLL/CLL); small lym phocytic lym phom a w ith 
p lasm acyto id  fea tu res (SLL,PI); d iffuse sm all 
cleaved/mantle cell lymphoma (DSC/MCL); and 
follicular lymphoma, small cleaved cell and mixed 
cell types (FSC/M).

FIGURE 3. Overall survival of patients with low 
grade non-Hodgkin’s lymphoma treated at H. Lee 
Moffitt Cancer Center and showing survival for two 
age groups (p <  0.01).

ap p a ren t in creased  in c id en ce  is the  
developm ent of improved diagnostic cri
teria. There is a male predominance. The 
patients with nodal disease also gener
ally show bone m arrow involvem ent. 
The histologic features of lymph node 
involvement in SLL and CLL are identi
cal. 17 In general, the lymph node archi
tecture is effaced by diffuse infiltration of 
small, round lymphocytes with clumped 
chromatin and scanty cytoplasm (figure 
4). Nodular growth is uncomm on and 
should raise a suspicion of other diag
noses, Pseudoproliferation centers and 
paraimmunoblasts are good morphologic 
clues in support of SLL/CLL. The pres
ence of an increased num ber of paraim
m unoblasts indicates more aggressive 
clinical behavior . 18

T h e  m ost com m on  ch ro m o so m a l 
abnormalities are trisomy 1 2  and struc
tural abnormalities of the long arms of 
chromosomes 13 and 14.19,20 Although 
trisomy 12 is a common finding in CLL/ 
SLL (up to 54 percent by fluorescent in 
situ hybridization [FISH] studies), it also 
occurs in other lymphomas .21 The small 
lymphocytic lymphomas express CD19, 
CD20, CD22, CD23, and surface immu
noglobulin, m ost com m only IgM and 
IgD types .22 These neoplasms are char
acterized by expression of CD5 anti-
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F igure  4. T h ere  is 
d if fu se  e ffa c e m e n t o f 
lymph node architecture, 
with pale growth centers, 
a characteristic pattern of 
sm all lym phocytic lym 
phom a/chronic lym pho
c y tic  le u k e m ia  (S L L / 
C L L ) .  N o  r e s i d u a l  
g e r m i n a l  c e n t e r s  a r e  
present. At higher magni
fication, uniform infiltra
tion of small round lym
p h o c y t e s  w i t h  s c a n t  
cytoplasm adm ixed w ith 
larger cells w ith prom i
nent nucleoli (paraimmu- 
n o b l a s t s )  is d e m o n 
s t r a t e d .  ( H & E  4 0 x ,  
400x).

gen .23 ,24  The majority of the previously 
classified SLLs in extranodal sites are 
now th o u g h t to re p re se n t low -grade 
B-cell lymphomas of MALT. Although 
most SLLs show round to oval nuclei, 
occasional moderate nuclear irregularity 
can be seen and may raise a suspicion of 
m antle  cell lym phom a. The CD23 is 
repo rted  to be useful in d istin g u ish 
ing SLL/C LL from m antle  cell lym 
phom a .2 5  T he level of expression  of 
CD20 and surface immunoglobulin tends 
to be low er in SLL/CLL than m antle 
cell lymphoma .26

L y m p h o p l a s m a c y t o i d  L y m p h o m a

Only 2 of 82 patients in our study were 
classified in this category. Patients with 
this neoplasm usually present with clini
cal features of hyperviscosity (related to 
IgM hypergam m aglobulinem ia), orga
nomegaly and anemia .27  The median age

is over 60 years . 27 ,28  Response rates to 
treatm ent are worse in patients older 
than 60 years .27 Involved lymph nodes 
typically show diffuse or partial efface
m ent by a proliferation of small round to 
ovoid lymphocytes, with admixed plas- 
macytoid lymphocytes and plasma cells 
(figure 5). Some neoplastic cells may 
show intranuclear inclusions (D utcher 
bodies), and mast cells may be present. 
Im m unopheno typ ic  fea tu res in c lu d e  
expression  of B-cell m arkers CD 19, 
CD20, and CD22. These cases usually 
lack CD 5 and CD 10 ex p ressio n . 2 9 ,3 0  

There is no reported consistent specific 
chrom osom al abnorm ality  assoc ia ted  
with this lymphoma.

M a r g i n a l  Z o n e  B -C e l l  L y m p h o m a  
(M o n o c y t o id  B -C e l l  L y m p h o m a )

Monocytoid B-cell lymphoma (MBCL) 
is currently referred to as marginal zone 
B-cell lymphoma in the newly proposed
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FIGURE 5 . S m a ll ly m 
p h o c y t ic  ly m p h o m a  w ith  
p l a s m a c y t o i d  f e a t u r e s .  
L y m p h  n o d e  a rch itec tu r e  
is  e f fa c e d  b y  d if fu s e  p ro 
life r a tio n  o f  p la s m a c y to id  
ly m p h o c y te s  w ith  m o d er 
a t e l y  a b u n d a n t  c y t o 
p la sm . (H & E  4 0 0 x ) .

E u ro p ean -A m erican  c la ss if ic a tio n . 31  

Extranodal m arginal zone lymphom as 
frequently occur in patients with autoim
m une d isease such as Sjogren’s syn
drome. The median age of patients with 
m onocyto id  B-cell lym phom as is 65 
years. Some of these neoplasm s were 
probably previously classified as SLL/ 
CLL or SLL/P1. These lymphomas are 
charac te rized  by the  p ro liferation  of 
m onocytoid B-cells. The m onocytoid 
B-cells consist of lymphocytes with abun
dant cytoplasm and irregular nuclei. Plas
m acytoid d ifferen tiation  is commonly 
present. Most low-grade lymphomas aris
ing from mucosa-associated lymphoid tis
sue share many histologic, immunophe- 
n o ty p ic , and  c lin ic a l fea tu re s  w ith  
MBCL, and may rep re sen t an extra- 
nodal counterpart .32 ,33

One of the characteristic findings in 
in v o lv e d  lym ph nodes is so ca lled

“inverted follicular appearance” owing 
to the expansion of neoplastic monocy
toid B cells; the lighter staining neoplas
tic m onocytoid B cells su rround  the 
darker staining normal germinal centers 
(figure 6 ). This is the inverse appearance 
of a normal lymph node in which the 
lighter staining germinal center is sur
rounded by the darker sta in ing  m an
tle zone.

Abnormalities of chromosome 3 and 
the t( 1 1 ; 18) translocation  have been  
reported in MALT lymphomas; however, 
no s p e c if ic  a b n o rm a lity  h as  b e e n  
reported for the nodal MBCLs. These 
tum ors  show  a b se n c e  o f th e  b c l - 1  

[t(l 1; 14)] and bcl-2 [t(14;18)] gene trans
locations .34 ,35 ,36 The MBCLs are positive 
for B-cell m arkers CD 19, CD 20 and 
CD22. They are CD5, CD 10, and CD23 
negative, w hich help  to d ifferen tia te  
them from other low-grade lymphomas.
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A  *  t  A F i g u r e  6 . L y m p h  
nod e  is i nf i l t r a t ed  by 
monocytoid B cells sur
rounding germ inal cen 
ters. This pattern is also 
referred to as “ inverted  
follicular p a tte rn .”  T he 
monocytoid B cells have 
abundant; lightly staining 
cytoplasm and irregu lar 
n u c l e i .  ( H & E  40x,  
400 x).

S p l e n i c  M a r g i n a l  Z o n e  
L y m p h o m a , W i t h  o r  
W i t h o u t  V i l l o u s  L y m p h o c y t e s

This is a proposed provisional entity in 
the new  European-American classifica
tion of lymphoid neoplasm s .31 Most of 
the clinical and pathologic features were 
described  in the past as splenic lym
phom a w ith villous lym phocytes . 3 7 ,3 8  

The mean age is over 60 years in most 
patients. Patients usually present with a 
m arkedly  en larged  sp leen  and a low 
level of paraproteinemia. Most patients 
have circulating lymphocytes with vil
lous cytoplasmic projections (figure 7). 
The diagnosis can be m ade by noting 
characteristic  involvem ent of sp len ic 
white pulp. There is usually bone mar
row and peripheral blood involvem ent 
without lymph node involvement. The 
clinical course is usually indolent, and 
splenectomy without chemotherapy may 
be curative in some patients .38

M a n t l e  C e l l  L y m p h o m a

This tumor represents most of the lym
phom as c la s s if ie d  as d iffu se  sm all 
cleaved (DSC) cell type in the W F . 36  

Although rare cases of tumors originating 
from fo llicu la r c e n te r  cells  m ay be 
included, most DSC cell lymphomas take 
origin from cells normally found in the 
mantle zone surrounding germinal cen
ters in lymph nodes .31 ,3 6  The m edian age 
at presentation is in the late 50s to mid 
60s. The survival of patients with mantle 
cell lymphoma is much shorter than the 
patients with other low-grade lym pho
mas . 39 Involved lymph nodes show dif
fuse to vaguely nodular infiltration by 
small to medium sized lymphoid cells, 
frequently  w ith scattered  un involved  
germ inal centers (figure 8 ). A lthough 
most cases show irregular nuclei, there 
are some w ith rounder nuc le i w hich 
could be difficult to differentiate from 
SLL/CLL. A diffuse small lymphoid infil



224 ALKAN AND KARCHER

F igure  7. Spleen sec
tion shows marked white 
pulp infiltration by small 
lymphocytes, particularly 
w i t h  m a r g i n a l  z o n e  
expansion. The p e rip h 
eral blood smear shows a 
c ircu la ting  lym phocyte 
with villous projections. 
Unlike hairy cell leuke
mia the v illous p ro jec
tions show polar distribu
t ion.  (H &E 4 0 x , WG 
1000 x).

trate without pseudoproliferation centers 
and paraimmunoblasts should raise a sus
picion of mantle cell lymphoma.

The t(ll;14)(ql3;q32) translocation is 
c h a ra c te r is t ic  o f m a n tle  c e ll  ly m 
phoma.35,36 This translocation causes a 
cell cycle protein, cyclin D l, to be over
expressed in low-grade lym phom as.40 
The tumor cells are positive for B-cell 
markers CD 19, CD20, and surface immu
noglobulin, IgM and/or IgD types, and 
express CD5, but usually lack the CD23 
antigen.25 The in tensity  of CD20 and 
immunoglobulin light chain expression 
is usually higher than that of SLL/CLL.26

F o l l i c u l a r  C e n t e r  C e l l  L y m p h o m a

The prognosis of follicular lymphomas 
is worse in the elderly than in younger 
patients.41 The neoplastic cells originate 
from the  germ inal cen te rs  of lym ph 
nodes. Involved lymph nodes character
istically show a follicular pattern consist

ing of small cleaved and/or large non
cleaved cells. The relative num ber of 
large cells determines the grade.31 The 
tumor cells are usually CD5 negative. 
The presence of CD10 expression is use
ful in confirming the follicular center cell 
o rig in  of th is  lym phom a; h o w ev er, 
it is not present in all cases of follicu
lar lymphomas.

The t(14;18)(q32;q21) chrom osom e 
translocation is reported to be present in 
60 to 85 percent of cases.42 This translo
cation causes overexpression of bcl-2 pro
tein  which prevents program m ed cell 
dea th  know n as a p o p to s is .43 Im m u- 
nophenotypic demonstration of bcl-1 pro
tein expression within follicles is helpful 
in differentiating follicular lym phom a 
from follicular hyperplasia.44 However, 
this protein is also expressed in other 
low-grade lymphomas, and its expression 
cannot be used for differentiating from 
other types of lymphomas. The detection 
of bcl-2 translocation  by polym erase
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F i g u r e  8 . Mantle cell 
lym phom a. T he lymph 
node shows a diffuse lym
phocytic in filtrate, w ith 
occasional residual ger
minal centers. The lym
phocytic infiltrate is com
posed of small cells with 
s c a n t  c y t o p l a s m  a n d  
slightly irregular, cleaved 
n u c l e i .  ( H & E  40x,  
400 x).

chain am plification  allows extrem ely 
high sensitivity in detecting the presence 
of tumor cells .45

Conclusion

The low-grade lymphomas are in gen
eral diseases of the elderly, and outcome 
of therapy with current treatment modali
ties is frequen tly  d isappoin ting . The 
diagnosis of low-grade lymphomas usu
ally requires a comprehensive analysis of 
the clinical, histologic, im m unopheno- 
typic, and genetic findings. The precise 
classification of these neoplasms is prob
ably the first step in understanding their 
b a s ic  p a th o g e n ic  m e c h a n ism s  and  
designing a rational approach toward 
effective therapy.
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