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Flg. 28.4. Improvements In the 5-year relatlva survlval rates In the Unlted States from 1950 to 1984: 30% to 
74%. 

FUTURE DIRECTIONS 
Ongoing studies include noncross-resistant alternating 
regimens, integrating chemotherapy and radiation ther- 
apy, biologic response modifiers, and high-dose chemo- 
therapy with bone marrow transplantation (Canellos, 
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Nadler and Takvorian 1988; Jones et al. 1990). Further 
studies are necessary to demonstrate the efficacy and 
toxicity of these modalities. 

NON-HODGKIN'S LYMPHOMAS 

EPIDEMIOLOGY 
The American Cancer Society estimated that 35,600 
new patients with non-Hodgkin's lymphoma would be 
detected in 1990, including 18,600 males and 17,000 
females. It is estimated that 18,200 deaths would occur 
(Silverberg, Boring, and Squires 1990). The incidence 
rates have increased 123% since 1950, and although the 
mortality rates have increased as well, they have not 
risen as fast. Higher age-adjusted incidence rates are 
due primarily to increases among older persons. Lower- 
magnitude increases occur in the 35-to-64-year age 
group, while rates among young adults have not 
changed substantially (Devesa et al. 1987). Much of the 
increase in incidence in the older age groupis attributed 
to a rising incidence of diffuse large-cell lymphoma 
histologic subtype. 

ETIOLOGY 
A viral etiology has been implicated in the pathogenesis 
of some types of non-Hodgkin's lymphoma (NHL). 
Burkitt's lymphoma, .Mediterranean lymphoma, and 
T-cell leukemia/lymphoma have been show by epide- 
miologic, electron microscopy, cell culture, and immu- 
nologic. studies to have features implicating viral 
etiologies.. Serologic studies have demonstrated an asso- 
ciation ~ between HTLV-I . and I T a l l  . leukemid 
lymphoma.' This' virus has been isolated from. T 
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lymphocytes of patients with T-cell Iymphoma/leukemia 
in Japan and from some apparently healthy family 
members of NHL patients. In regions in Japan, 12% to 
15% of the population have antibodies to HTLV-I 
(Sarin and Gallo 1984). Studies also have demonstrated 
an association between HTLV-I, and HTLV-I1 in other 
areas including the Caribbean and the Southeastern 
United States (Blayney et al. 1983). 

Non-Hodgkin’s lymphomas are seen with increased 
frequency in patients with acquired immune deficiency 
syndrome (AIDS), and in patients who are immunosup- 
pressed following kidney and heart transplants. Notable 
in the latter diseases is the increased incidence of 
central nervous system nomHodgkin’s lymphoma. 
Increased risk of lymphomas are also seen in Wiskott- 
Aldrich syndrome, X-linked immunodeficiency, ataxia 
telangiectasia, and possibly Sjogren’s syndrome (Rosen- 
berg and Kaplan 1982). 

Cytogenetic abnormalities in almost all NHLs are 
seen when the cells are examined carefully (Rowley and 
Ultmann 1983). In Burkitt’s lymphoma, there is fre- 
quently translocation between chromosome 8 and chro- 
mosome 14, which results in the c-myc oncogene being 
placed into the normal location for the immunoglobulin 
heaychain locus. Less common are translocations 
between chromosomes 8 and 2, as well as chromosomes 
8 and 22, which also are associated with the c-myc 
oncogene being moved to the light-chain loci, for kappa 
and lambda respectively. The translocation of the c-myc 
oncogene to these locations perhaps brings it under the 
influence of the promoter region for the immunoglob- 
ulin synthesis, thus promoting the c-myc oncogene 
expression. Other chromosome translocations that 
appear to involve other growth-regulation loci have 
been observed. 

Advances in immunology, particularly in the  develop- 
ment of monoclonal antibody technology, have led to 
the characterization of non-Hodgkin’s lymphomas as 
neoplasms of the immune system. Subclasses of lym- 
phoma are now showing similarities in immunologic 
phenotype to stages in the normal differentiation of T 
and B lymphocytes (Foon, Schroff, and Gale 1982). 
Molecular genetic analysis has shown that loci involved 
in the monoclonal cell population for many B-cell 
lymphomas involve these areas, other specific sites on 
chromosome 11, and chromosome 18. TheT-cell receptor 
alphachain gene locus on chromosome 14 and the T-cell 
receptor beta-chain locus on chromosome 7 have been 
involved in translocations. Studies have predicted that spe- 
cific cytogenetic abnormalities in lymphoma will result in 
useful prognostic information (Rodriguez et al. 1987). 

CLINICAL PRESENTATION 

CLINICAL DETECTION 
Most NHL patients are asymptomatic, although 20% 
may have some constitutional or B symptoms. Often, 
patients will give a history of “waxing and waning” 
adenopathy over several months before diagnosis. In 
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non-Hodgkin’s lymphoma. early involvement of the 
oropharyngeal lymphoid tissue, skin, gastrointestinal 
tract, and bone is more common than with Hodgkin’s 
disease (DeVita, Jaffe, and Hellman 1985; Rosenberg 
and Kaplan 1982). In both adults and children, initial 
intra-abdominal manifestations are also much more 
common. Tumor involvement in the mesenteric lymph 
nodes and GI tract is common. Leukemic transforma- 
tion of NHL occurs in 10% to 15% of patients (Rosen- 
berg et al. 1961). Coombs’ positive autoimmune 
hemolytic anemia occurs more commonly in NHL than 
in HD. 

INITIAL DIAGNOSTlC PROCEDURES 
Lymph node biopry. Central to the diagnosis of all 
lymphomas is the recognition of lymphadenopathy and 
the careful histologic evaluation of a lymph node biopsy. 
Because NHLs occur more commonly in extranodal 
sites than in HD, needle biopsies are more diagnosti- 
cally helpful. This is true of both organ and marrow 
involvement. Careful coordination with the pathologist 
is necessary in order to obtain adequate samples for 
diagnosis. 

Hematology and chemishy. As with HD, additional 
initial laboratory evaluations include CBC counts, with 
differential and platelet count, and blood chemistries 
evaluating liver and kidney function. Hypogammaglob- 
ulinemia is more frequent in NHL than in HD. 

Radiologic smdh. Radiological studies are essential in 
the evaluation and staging of patients with non-Hodgkin’s 
lymphoma, as they are w’th Hodgkin’s disease. 

PATHOLOGIC AND CLINICAL STAGING 

HISTOPA THOLOGY 
Histologic classifications proposed for non-Hodgkin’s 
lymphomas have included those of Rappaport, Lukes 
and Collins, Kel, and Lennert. The most widely 
reported is Rappaport’s, on which most of the literature 
in the United States to the mid-1980s is based. In 1982, 
a conference held to resolve these differences resulted 
in the working formulation histologic classification 
(Rosenberg et al. 1982b). The Rappaport classification 
and working formulation classification are seen in table 
28.8. The low-grade lymphomas are predominately B- 
cell tumors; intermediate-grade lymphomas include B 
cell and some T-cell lymphomas; immunoblastic 
lymphomas are predominately B-cell tumors; and the 
lymphoblastic group usually is composed of T-cell 
tumors. Burkitt’s and nonBurkitt’s small noncleaved 
cell tumors are’predominately B e l l  tumors. The histi- 
ocytic lymphomas are from the monocyte macrophage 
line. Mycosis fungoides is from T-cell origin. 

Tumors with a good prognosis include all the low-grade 
NHLS, and some of the intermediate-grade tumors with 
long natural histories. Tumors with a poor prognosis 
include the rapidly progressive high-grade tumors, and 
some from the intermediate-grade group, particularly dif- 
fuse large-cell tumors. Most B-cell tumors are monoclonal 
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Table 28.8 
HISTOPATHOLOGIC CLASSIFICATION OF NON-HODGKIN‘S LYMPHOMAS 

Worklng Rappapon 
Grade FormUlaIlOn Study Code Cla$alflcatlon 

Favorable 
A Diffuse. lymphocytic. wen dMferenllaled 
E Nodular, lymph&, pow d&rentiated 

c Nodular, mixed. lpphocytlc and 
hiaiocyiic 

Low Grade Small lymphocyric (SL) 
Follicular, predominanW small cleaved.cell 

IFSC) 
I . ~ ,  

Follicular, mixed small cleaved, large-cell 
(FM) 

Unfavorable 
lntermediale Grade Follicular. predominantly large 

Diffuse. small Cleaved.ceil (DSC) 
Dimse, mixed mail. and laroecell (DM) .~ --. -. 
Dhse. large-cell (DL): Cleaved or 

noncleaved-cell 

Unfavorable 
Mgh Grade lmmunoblastic (IBL) 

Lymphoblastic (LL): Convoluled- or 

Small noncleaved-cell (SNC): Burkin’s or 
nonconvoluted-cell 

non.Eurkm’s 

D Nodular, histlocylic 
E Dmuae, iymphocytic 
F 
G Dlfluse, hisliocytic 

Diffuse, mixed. lympho. and histioqlic 

H Diffuse. hlslioCytlc 
I Dbse.  lymphoblastic 

J Dfluse. undflerentialed 

Miscellaneous Histiocytic 
Mycosis fungolden 
Extramedullary plasmacytoma 
Composite 
UnclassMable 

and produce either a kappa or lambda light-chain immu- 
noglobulin (usually IgM) cell associated molecule. 

The histologic features of the four most common 
subgroups of NHLs are illustrated in fig. 28.6. 

Follicular small-cleaved cell lymphoma. The vast 
majority of the neoplastic cells are small indented 
lymphocytes with only occasional large cells. Mitotic 
figures are few. Monoclonal populations of these lym- 
phocytes are frequently found in the peripheral blood of 
many patients with follicular lymphomas who do not 
othenvise have evidence of leukemic changes or ele- 
vated lymphocyte counts. The significance of these 
circulating cells is not yet clear. This is the most 
common histologic subtype, accounting for approxi- 
mately 40% of NHL patients. In this subgroup, patients 
predominately present with stages 111 and IV disease 
and have a high incidence of bone marrow involvement. 

Follicular mixed small-cleaved and large-cell lympho- 
mas. The large cells are more abundant and, in some 
cases, appear to be mixed with equal numbers of the 
smaller cells. As with the other follicular lymphomas, 
the lymph node architecture shows distinct nodules 
usually present throughout the lymph node. However, in 
the mixed cellular lymphomas, more frequent areas of 
diffuse infiltrate are common. This histologic subgroup 
accounts for the second most common group of non- 
Hodgkin’s lymphomas, representing 20% to 40% of 
patients. Again, marrow involvement is frequent and most 
patients have stages 111 and IV disease at diagnosis. 

Diffuse large-cell lymphomas. This subgroup has 
large lymphocytes with nuclear diameters much greater 
than a normal lymphocyte. The cells have cytologic 

features of large noncleaved or large cleaved follicular 
cells. The cells contain nucleoli and abundant cytoplasm 
that is slightly amphophilic. Mitoses are more commonly 
identified in this subgroup. These tumors tend to 
present frequently in extranodal as well as nodal sites, 
tend to  disseminate rapidly, and involve unusual areas 
such as the CNS, bone, and GI tract. 

lmmunoblastic lymphomas. These constitute high- 
grade neoplasms composed of cells commonly exhibit- 
ing a high mitotic rate. Subtypes including plasmacytoid, 
clear cell, and polymorphic categories have been pro- 
posed. The correlation between the morphologic 
appearance and immunologic subtype is less predictable 
in this group of high-grade lymphomas. 

ANATOMIC STAGING 
The same Ann Arbor staging symposium recommenda- 
tions used in staging Hodgkin’s disease (see table 282; 
fig. 28.2) are used for the staging of non-Hodgkin’s 
lymphoma (Carbone et al. 1971). 

The pattern of dissemination in non-Hodgkin’s lym- 
phomas is less frequently orderly; there are numerous 
illustrations of patients with early organ involvement 
with minimal adenopathy, and, more commonly, extra- 
nodal sites. The prognosis is influenced more by the 
histologic subtype rather than by the anatomic extent of 
disease, as in HD (Ultmann and Jacobs 1985). 

STAGlNG PROCEDURES 
A careful, complete staging workup is essential to 
determine the extent of disease before proper treatment 
can be selected (Chabner et al. 1980). 
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Required procedures include an adequate surgical 
biopsy examined by an experienced lymphoma pathol- 
ogist confirming the diagnosis and a complete history 
and physical examination with particular emphasis on 
all lymphoid tissue including Waldeyer's ring, lymph 
nodes, and Iix'er and spleen size. 

Also required a re  CBC counts including differential, 
white blood cell count, platelet count, reticulocyte 
count, and erythrocyte sedimentation rate; and  blood 
chemistries including liver and  kidney function tests, 
uric acid, and quantitative immunoglobulins. 

Bone marrow biopsy should be  done because of the  
high frequency of bone marrow involvement in NHL. 
T h e  yield is proportional to  the quantity of marrow 
obtained; bilateral bone marrow biopsies usually have a 
greater yield than d o  unilateral biopsies. 

Required radiographic studies include P A  and  lateral 
chest x-rays, followed by CT scan if abnormalities OJ 

suggestions of disease are shown. Abdominal CT scans 
are particularly useful in detecting upper retroperito- 
neal and mesenteric nodes, as well as h e r  and spleen 
involvement. The CT scan is displacing the need for 
lymphangiography in many N H L  patients. Bipedal lym- 
phangiography (LAG) can be used to evaluate border- 
line lymphadenopathy on the abdominal CT scan. The 
internal nodal architecture is more clearly defined with 
the lymphangiogram than with the CT scan. 

Optional procedures include staging laparotomy, 
although surgical evaluation of the abdomen is rarely jus- 
tified in the mznagement of patients with non-Hodgkin's 
lymphoma. The procedure should be  done only if it clearly 
makes a major difference in the selection oftreatment. The 
patientsareeenerallyolderandfrequentlyhavemoreoom- 
plications than those with Hodgkin's disease; thus the risks 
versus benefits should be clearly umeighed. Laparotomy- 
staged series rel-eal an increased incidence of hepatic, 
mesenteric. and gastrointestinal involvement in NHL in 
contrast to HD (Goffinet et al. 1977). 

In patients with extensive GI involvement, staging 
laparotomy should include resection of the involved 
gastrointestinal lymphoma, if feasible, to reduce the 
frequency of perforation andlor bleeding complications 
(Weingard et al. 1982). 

In non-Hodgkin's lymphomas, involvement of the 
liver frequently can be demonstrated by peritoneoscopy 
with directed biopsies. Should liver involvement change 
the plan of therapy, this procedure may be  useful. In 
patients with bone pain or equivocal x-rays, radioisotope 
bone scans may demonstrate bone involvement. The 
gallium-67 scans are of little use in non-Hodgkin's 
lymphoma, but occasionally they may be helpful in 
differentiating tumors from other masses in the supra- 
diaphragmatic region. 

The clinical characteristics of many of the 1,014 
patients with N I L  evaluated by the  working formula 
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tion study group to determine histology are summarized 
in table 28.9. There was a high incidence of marrow 
involvement in stage 111 and stage IV disease in the 
low-grade lymphomas and the equal distribution of 
stages I and I1 versus stages I11 and IV with less marrow 
involvement in the intermediate- and high-grade 
groups. The survival curve (fig. 28.7) demonstrates the 
value of histologic subclassification of non-Hodgkin’s 
lymphomas and is helpful with treatment planning. 

PRINCIPLES OF TREATMENT 

MULTIDISCIPLINARY TREATMENT APPROACH 
As with Hodgkin’s disease, the non-Hodgkin’s lympho- 
mas frequently demand multidisciplinary treatment 
planning in order to achieve the most optimal cure 
rates. Because the non-Hodgkin’s lymphomas dissemi- 
nate widely by hematogenous routes rather than 
through orderly, contiguous node extension as in 
Hodgkin’s disease (Rosenberg and Kaplan 1982; Vokes 
et al. 1985), radiation therapy is usually used as an 
adjunct to chemotherapy rather than as primary treat- 
ment. However, radiation therapy has a role in the 
management of localized disease (stages I. I,, and early 
stage I1 disease defined as nonbulky or with limited 
stage I1 involvement). 

SURGERY 
The primary role of surgery is in establishing the 
diagnosis and contributing to the anatomic staging, 
although staging laparotomies are utilized much less 
often in NHL. In a few circumstances surgery is a 

Bone 
Marrow 

I It 111 Involved - - -  Histology 
Small lymphcq?lc 3 8 89 71 
Folllcular, small a 10 82 51 

DffUse. small 9 19 72 32 

Difhme largs-cell 16 30 54 10 
Large-cell. 23 29 58 12 

beneficial part of the disease management. The first is in 
resection of extranodal gastrointestinal involvement. 
Gastrointestinal non-Hodgkin’s lymphomas, when 
treated with chemotherapy or radiation therapy, have a 
significant risk of perforation and/or bleeding that can 
be fatal. To prevent this complication, it is desirable to 
resect areas of the GI tract involved with the extensive 
lymphoma. At the resection, it is desirable to perform 
complete staging of the abdomen (Ondreyco et al. 
1982). 

A second benefit of surgery is splenectomy in some 
patients who exhibit hypersplenism. A splenectomy 
enables these patients to undergo more extensive che- 
motherapy (Schreiber et al. 1985). 

RADIATION THFMW 
Before beginning radiation therapy, it is essential to 
carefully stage MIL patients. The goal of radiation 
therapy should be to control disease within the confines 

cleaved41 

cleaved-cell 

immunoblastk 
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Flg. 28.7. Non-Hodgkln’s lymphoma. Survlval of psllents claaslfled by the worklng-fomulsllon 
hlrlologlc subgroups. 
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of the clinically evident disease and not to irradiate 
adjacent areas. Fields utilized in the treatment of HD 
are often inappropriate for NHL. The Ann Arbor 
staging system is not satisfactory for definition of radi- 
ation therapy use. Stage I1 needs to be further refined 
into two subcategories: stage 11, (localized), which can 
be managed by irradiation); and stage 11, (bulky or 
disseminated, several sites on the same side of the 
diaphragm), which is similar to extensive stage 111 or 
stage IV disease when managed by radiation (Bush et al. 
1977; Sweet and Golomb 1980). 

The low-grade (favorable) lymphomas are generally 
highly responsive to irradiation. Local control rates 
exceeding 90% are achieved with 40 Gy administered to 
the involved field. Good control rates are usually 
achieved with doses in excess of 30 Gy. As indicated in 
table 28.9, it is uncommon for favorable-histology lym- 
phomas to be localized at diagnosis; frequently the 
marrow or other sites are involved. 

Two reports (Paryani et al. 1983: Gospodarowicz et 
al. 1981) of long-term follow-up after involved or 
extended field therapy for localized disease (stage I and 
stage I1 low-grade lymphomas) indicate a 10-year sur- 
vival and freedom from relapse of greater than 50%, 
especially among younger patients. However, in these 
indolent diseases, late relapses can occur. Studies 
involving total lymphoid irradiation given alone or com- 
bined with chemotherapy, as well as whole-body irradi- 
ation, have been used to treat patients with stages 111 
and IV disease. These therapeutic approaches produce 
a high remission rate, but there is no proof that they 
have curative potential in low-grade lymphomas (Glat- 
stein et al. 1977; Hoppe et al. 1981). 

In contrast to low-grade MILS, intermediate- and 
high-grade lymphomas present approximately equally in 
localized stages I and I1 versus disseminated stages 111 
and IV (see table 28.9). They also much more commonly 
arise in extranodal sites including the GI tract, bone 
marrow, CNS, and skin. Before the introduction of 
effective combination chemotherapy, radiation therapy 
was the standard means of treatment for patients with 
stages I and I1 large-cell lymphomas. The results of 
several controlled trials demonstrate long-term disease- 
free survival of over 50% for patients treated with 
radiation therapy alone (Hoppe 1985b; Bush and Gos- 
podarowicz 1982). Patterns of relapse are less predict- 
able than with Hodgkin’s disease, and relapses are more 
common with systemic disease or other organ involve- 
ment. Also, local control rates with radiation therapy 
are not as predictable as with HD. These features have 
led to trials combining chemotherapy with radiation 
therapy for localized NHL. 

Irradiation has to be highly tailored to the site of 
origin of the localized NKL. This includes careful 
treatment of Waldeyer’s ring for patients with disease 
arising in the nasopham,  tonsillar, or base of the 
tongue. For the gastrointestinal tract, the majority of 
patients are initially treated with surgical resection 
followed by low-dose whole-abdominal irradiation with 
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shielding of the kidneys, followed by a boost to the 
adjacent nodal sites. For primary bone lymphomas, 
radiation should involve the entire bone with adjacent 
local node treatment. The thyroid gland, a frequent site 
of localized E non-Hodgkin’s lymphoma, is treated by 
irradiating the entire thyroid bed on both sides of the 
neck and the superior mediastinum. Radiation therapy 
is also a mainstay in the treatment of primary CNS 
non-Hodgkin’s lymphoma. Long-term disease control 
appears to be less than with many other sites. 

Radiation therapy is effective for the palliation of 
symptoms in patients with advanced NHLs of low-, 
intermediate-, and high-grade histologies. These situa- 
tions include relieving superior vena cava obstruction, 
alleviating spinal cord compression, treating ureter 
occlusion, and to treat any painful tumor mass. 

Electron beam radiation therapy has been extensively 
used in the management of patients with early stage 
mycosis fungoides. This is an effective palliative modal- 
ity (Hoppe, Fuks, and Bagshaw 1979) because individ- 
ual tumor nodules are highly responsive. 

CHEMOTHER4 PY 
The non-Hodgkin’s lymphomas frequently present as 
disseminated diseases and relapse with disseminated 
involvement following localized radiation therapy, so 
the prime means of treatment is chemotherapy. Useful 
chemotherapeutic agents useful are similar to those 
used in the treatment of HD (see table 28.4). The choice 
of the agent or combination is based on histology, stage, 
and general patient information such as age and perfor- 
mance status. 

Low-grade non-Hodgkin’s lymphoma typically is 
diagnosed as a systemic disease; approximately 90% of 
patients demonstrate stage 111 or stage IV disease. 
Newer staging techniques are showing more frequent 
bone marrow, spleen, or liver involvement, and that the 
peripheral blood is frequently involved with circulating 
monoclonal lymphoma cells. Although generally regarded 
asindolent diseases, they are ultimatelyfatal. Most of these 
patients retain their follicular histology, although some will 
advance to high-grade lymphoma histology when followed 
Over time. The natural history of the low-grade lymphomas 
demonstrates that with minimal therapy, a median survival 
of 7.5 to 9 years can be expected. Thus, the decision to 
initiate therapy has to be weighed carefully. The qualityof 
life is usually good, 9 t h .  long periods of symptom-free 
survival (Rosenberg 1979). 

Treatment with a variety of programs, including single 
agents, COP, MOPP, CHOP, MACOP-B, m-BACOD. 
and ProMACE-CytaBOM, has been used (tables 28.4. 
28.5, 28.6, 28.10, 28.11, 28.12, 28.13, 28.14). Unfortu- 
nately, although there is a high remission rate, the aver- 
age remission is only approximately two to three years 
in duration. After succeeding relapses, the remissions 
induced with second courses of therapy are generally 
shorter. Data for all therapies indicate little evidence of 
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Table 28.10 
COP REGIMEN 

DoreIAdrnlnlmlon 
Agent Route Dsy 
Cyclophosphamlde 400 rng/m' PO 1 lo 5 

or 700 rng/rn* N 1 
Vincristine 1.4 mglrn* N 1 
Prednisone 100 rne/m2 PO 1 lo 5 

Repeat cycle every 21 days. usually for 6 or more cycles 
Table 28.1 1 

CHOP REGIMEN 
DorelAdmlnlstrallon 

Route 
750 mg/rnz IV 
50 rn.a/mz IV 
1.4 rng/rn* IV 
100 rng PO 

Dly 
1 
1 
1 

1 lo 5 

Repeal cycles a1 21 lo 28 days. usually for 6 or more cydes 

Table 28.1 2 
MACOP-E REGIMEN 
DoselAdmlnlstrallon 

Agent Route Week 
Melholrexale 400 mg/rn' IV (4 hrs) 2, 6. 10 
Leucavorin 15 rng PO q 6 h r x  6 after Mb: 
DOXONbiCin 50 rng/rn2 IV 1, 3, 5, 7, 9, 11 
Cyclophos- 350 rng/mz iv 1, 3. 5, 7, 9. 11 

Vlncflstins 1.4 rne/rn' iV 2. 4, 6, 8. 10, 12 

Prednisone 75 rng PO day x 12 wks 

phamide 

Bleornycin 10 mehn.2 N 4. e, 12 

Table 28.13 
rn-BACOD REGIMEN 

Dors/Adrnlnlshatlon 
Dab' - Agent Route 

Cyclophosphamide Mx) m g l d  IN 1 
DoXONbidn 45 rngln? N 1 
Vlndsline 1 .O me/m' IV 1 
Bleomycin 4 rnghn' IV 1 
Dexamethasone 6 rng/rnP PO 1105 
Methotrexale 2M) mg/rna N 8 and 15 
Leucworin nfler Mb: 

Repent cydes every 21 days for 10 cycles 

10 mglm' PO q 6 hr x 6 

Table 28.14 
ProMACE-CytaEOM REGIMEN 

Dore/Adrnlnlstratlon 
Agent Rout0 Day 
Cyclophosphamide 

Etoposide 
Prednisone 
Cyrambine 
Bieomycin 
Vincrlbtine 
Melhotrexale 
Leucovon'n 

Doxorubicin 
650 mglrn' N 
25 mglm' N 
120 mglm' N 
60 mum2 PO 
300 mg/rnP N 
5 mum* N 

1.4 mg/mz IV 
120 rnglm' N 

25 mglrn' PO q 6 hr x 4  

1 
1 
1 

1 IO 14 
8 
8 
8 
8 

aner wx 

Repea1 wles every 21 days for 6 or more cycles 

curability for stage 111 and stage IV disease (Portlock and 
Rosenberg 1979; Mchughlin et al. 1987; Ezdinli et al. 
1985). 

Current research questions for this patient popula- 
tion involve the application of progressive chemother- 
apy earlier in the course of the disease and/or biologic 
response modifiers used in combination with the che- 
motherapy or during maintenance (Young et al. 1988). 
It is too early to tell whether these treatment 
approaches will be successful. 

Patients with unfavorable-histology (intermediate- 
and high-grade) NHLs have a much more aggressive 
disease that results in a rapid downhill course. For these 
groups, the median sulvival of several series with mini- 
mal treatments ranges from one to two years. However, 
this course has been dramatically changed by the intro- 
duction of aggressive combination chemotherapy that 
results in a high percentage of durable, long-term, 
disease-free survival-patients who are cured, For 
patients with bulky stage 11, stage 111, and stage IV 
unfavorable histology non-Hodgkin's lymphoma, initial 
aggressive systemic chemotherapy is the treatment of 
choice. Complete response rates with a variety of che- 
motherapy regimens vary from 40% to 80% (Coltman 
Jr. et al. 1977; Jones et al. 1979; Sweet et al. 1980; Jones 
et al. 1983; Cabanillas et al. 1983; Skarin et al. 1983; 
Fisher et al. 1983; Klimo and Connors 1985; Boyd et al. 
1988; DeVita Jr. et al. 1988). A substantial ponion of 
these patients who achieve a complete response rate, 
particularly among those with diffuse large-cell lym- 
phoma, remain clinically disease-free for extended peri- 
ods on a plateau phase of survival curves. 

Chemotherapy regimens with the best potential to 
induce prolonged complete remissions are generally 
high-intensity regimens containing Adriamycin (Jones 
et al. 1979). The chemotherapy agents, frequency of 
administration, and doses vary considerably among 
regimens (see tables 28.10, 28.11,,28.12, 28.13, 28.14) 
and reports primarily on phase I1 trials give widely 
different complete response rates and claim superiority 
of one regimen over the other. A high-priority random- 
ized prospective clinical trial of the National Cancer 
Institute is evaluating four combinations: CHOP, m- 
BACOD, ProMACE-CyraBOM, and MACOP-B (Fisher 
et al. 1987; Miller et al. 1987a). The results of represen- 
tative cooperative group treatment using the four different 
regimens are given in table 28.15 (Miller et al. 198%). 
.Becauseof the intensity of treatment, the high incidence of 
life-threatening and potential toxicities associated with 
these cnrnpli~ted regimens clearly means they should be 

Table 28.15 - 
RESULTS OF REPRESENTATIVE COOPERATIVE GROUP TREATMENT USING 4 DIFFERENT REGIMENS 

No. No. Rciponse Toxlch % 
Reglmen Patients Evaluable CR % LT Fatal 
CHOP 350 350 37 lo 68 10 3 
m-BACOD 84 84 65 31 6 
ProMACE-CylaBOM 97 83 58 20 5 
MACOP-B 72 €a 56 28 2 

LT-We threatening 
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administered by qualified oncologists with extensive expe- 
rience in treating these diseases. 

Unfortunately, a significant number of patients with 
unfavorable non-Hodgkin’s lymphomas either fail to 
respond or eventually have disease relapse. Prognosis 
then is uniformly poor and almost all can be expected to 
die of progressive lymphoma. Effective salvage chemo- 
therapy with a variety of regimens can produce second 
remissions, but these are rarely of significant duration 
(Shipp, Takvorian, and Canellos 1984; Cabanillas, 
Hagemeister, and McLaughlin 1987). A number of 
investigational drugs are being evaluated for their abil- 
ity to salvage these patients, but the most consistently 
reported effective salvage therapy for relapsing patients 
(excluding primary failures) seems to be bone marrow 
transplantation. Several centers have reported lonp- 
term disease-free survival either using cryopreserved 
autologous marrow or allogeneic marrow transplanta- 
tion (Applebaum et al. 1987). 

Some specific considerations are warranted in 
patients with non-Hodgkin’s lymphomas. Increasing 
central nervous system involvement has been observed, 
especially with diffuse large-cell lymphomas and exten- 
sive marrow involvement. In these patients, the cere- 
brospinal fluid should be evaluated for lymphoma 
involvement; the patients should then either receive 
systemic agents at dose levels known to penetrate the 
CSF, or be given prophylactic intrathecal chemother- 
apy. Children have a higher incidence of aggressive 
histologic varieties with marrow and CNS involvement. 
Prophylactic treatment of the CNS appears warranted 
in most pediatric NHL patients. One particularly diffi- 
cult problem has been the treatment of elderly patients 
with aggressive lymphomas. This category of NHL 
patients is growing larger as the incidence of lymphomas 
rises. Numerous studies have demonstrated that elderly 
patients have difficulty tolerating the aggressive chemo- 
therapy regimens. However, because they can be cured 
with intensive therapy, new approaches are needed for 
this group. 

COMBINED CHEMOTHERAPY AND 
RADIATION THERAPY 
Localized stage I and minimal stage I1 large-cell lym- 
phomas can be cured by local radiation therapy; survival 
rates range from 25% to 60%. The majority of patients 
who fail do so with foci of lymphoma outside of the 
treatment fields, although there are some failures within 
the treatment port. The best results of radiation therapy 
alone were achieved in surgically staged patients with 
70% to 75% of stage I patients alive at five to 10 years, 
and about 50% of patients so staged with minimal stage 
I1 disease apparently cured. 

The results of combination chemotherapy led to 
initial attempts to combine radiation therapy followed 
by .chemotherapy. Although studies demonstrated a 
clearly superior outcome with this treatment approach 
(Nissen et al. 1983), several patients relapsed during the 
course of radiation therapy. Thus the next step was to 
reverse the treatment modalities. Initial chemotherapy 
followed by radiation therapy resulted in a better dis- 
ease outcome in patients with stage I and stage I1 
disease (Mauch et a1 1985; Connors et al. 1987; Bona- 
donna 1985). 

As the results of chemotherapy continue to improve, 
the most recent approach has been to investigate che- 
motherapy alone and reserve radiation therapy for 
patients who have incomplete responses (Miller and 
Jones 1984; Cabanillas 1985). Randomized prospective 
trials are currently evaluating chemotherapy alone ver- 
sus chemotherapy followed by radiation therapy in the 
treatment of stage I and stage I1 large-cell lymphomas. 

EXPERIMENTAL TREATMENTS 
Approximately 30% to 40% of patients with aggressive 
non-Hodgkin’s lymphomas do not respond to initial 
treatments with a complete remission, or they relapse 
early following initial chemotherapy and subsequently 
die from their disease. New therapies are needed in order 
to improve upon this outcome. Current research suppons 
the concepts of dose intensity, with regimens employing 

0 Table 28.16 
GUIDELINES FOR TREATMENT OF THE NON-HODGKIN’S LYMPHOMAS 

Recommended Therapy Allernatlvs 
Grade stage I, 11,. Stage. ll:, 111, IV Therapy 
LOW Localized irradiation Observation until disease progression Initial combinalion chemotherapy for 

then palliative irradiation or single- 
agent or combination chemolhe!apy 

--stages 111, IV 

Intermediate Combination chemotherapy with Combination chemotherapy lnalal radiation followed by Combination 

High Combination chemotherapy with Comblnatlon chemotherapy 

IDcalized lrradiallon 

localized irradiation 

“Slag8 l12-0ulky disease >10 cm or 1/3 diameter of chest 

chemotherapy for stages I ,  II 

‘Stage II, -Nonbuky disease 
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Flg. 28.8. Improvemenlc in 5-year relative Survival rates In the Unlled Slates from 1950 lo 1904: 28% to 49%. 

higher doses and more drugs over a compressed time, 
resulting in better outcomes (DeVita Jr. et al. 1988). 
The  role of biologicals such as lymphokines, tumos 
necrosis factor, and monoclonal antibodies is under 
intense investigation and these agents may be added to 
the current aggressive chemotherapy regimens. Better 
disease control may result. 

This category of malignant disease has shown the way 
for advances in systemic chemotherapy and chemother- 
apy combined with radiation therapy (DeVita Jr. et al. 
1987). Table 28.16 gives guidelines for treatment selec- 
tion in patients with non-Hodgkin's lymphomas. 
Because of the  marked differences in age, performance 
status, and ability to tolerate therapy, these suggestions 
must be individualized. The  overall treatment results for 
non-Hodgkin's lymphomas have been steadily improv- 
ing survival rates (fig. 28.8). Improved survival rates, 
however, are  offset by the rising incidence rates, which 
has resulted in a slight rise in mortality rates (fig. 28.9) 

Clearly the  management of the malignant lymphomas 
has taught oncologists many lessons in the cure of 
malignant disease. Further advances and better control 
of these diseases will help the lessons be applied to 
other human malignancies. 

393 

NON-HODGKIN'S LYMPHOMA 
W H I T E  MALES AND FEMALES '9 

0 , I I I 1 I I I 
1950 1960 1970 1980 
' 

YEAR OF DIAGNOSIS / DEATH 

Fig. 28.9: Incldence rater (5.9.13.1 per 100,000) age adjusted lo 
1979 lor non-Hodgkln's lymphoma hnvs increased 123%. Mor. 
lallly rates have doubled from 2.9 lo 5.9 per 100,000. 

.%* 

. .  



. 
394 . 

REFERENCES 

Aisenberg. A.C.; Krontiris, T.G.; and Mak, T.W. et al. 1985. 
Rearrangement of the gene for the beta chain of the T-cell 
receptor in T-cell chronic lymphocytic leukemia and 
related disorders. N. Engl. 1. Med. 313529. 

Applebaum, F.R.; Sullivan, K.M.; and Buckner, C.D. et ai. 
1987. Treatment of malignant lymphoma in 100 patients 
with chemotherapy, total body irradiation and marrow 
transplantation. I. Clin. Oncol. 5:1340-47. 

Behrendt, H.; Von Bunnigen, B.; and Van Leeuwen, E.F. 
1987. Treatment of Hodgkin’s disease in children with or 
without radiotherapy. Cancer 591870.73. 

Bjorkholm, M.; Holm. G.; and Merk, K. 1982. Cyclic autoim- 
mune hemolytic anemia as a presenting manifestation of 
splenic Hodgkin’s disease. Cancer 491702-04. 

Blayney. D.W.; Blattner, W.A.; Robert-Guroff, M. et al. 1983. 
The human T-cell leukemiafynphoma virus (HTLV) in the 
Southeastern United States. J A M  250:1048-52. 

Bonadonna, G. 1985. Chemotherapy of malignant lymphomas, 
Semin. Oncol. 1 2 1 .  

Bonadonna, G.; Zucali, R.; and Monfardini, S. et al. 1975. 
Combination chemotherapy of Hodgkin‘s disease with 
Adriamycin, bleomycin, vinblastine. and imidazole carbox- 
imide vs. MOPP. Cancer 36:252-59. 

Boyd, D.B.; Coleman, M.; and Papish. S.W. et al. 1988. 
COPBLAM 111 infusion of combination chemotherapy for 
diffuse large-cell lymphoma. 1. Clin. Oncol. 6425.33. 

Bush, R.S.. and Gospodarowicz. M. 1982. The place of 
radiation therapy in the management of localized non- 
Hodgkin’s lymphoma. In Rosenberg, SA., and Kaplan, 
H.S. eds. Malignanr lymphomas: eriolop, immunology, 
parholoD, rrearmenr. pp. 485-502. Orlando: Academic Press, 

Bush, R.S.; Gospodarowiu, M.; and Sturgeon, J. et al. 1977. 
Radiation therapy of localized non-Hodgkin’s lymphoma. 
Cancer Tirol. Rep. 61:1129-36. 

Buraid, A.C.; Lippman. S.M.; and Miller, T.P. 1987. Salvage 
therapy of advanced Hodgkin’s disease. Am. J. Med, 83: 
523-32. 

Cabanillas. F. 1985. Chemotherapy as definitive treatment of 
stages 1-11 large-cell and diffuse mixed lymphomas. Hema- 
roL OncoL 3:25. 

Cabanillas, F.; Burgess, M.A.; and Bodey, G.P. et al. 1983. 
Sequential chemotherapy and late intensification for malig- 
nant lymphomas of aggressive histologic type. Am. J. Med. 
74:382-88. 

Cabanillas, F.; Hagemeister, F.B.; and McLaughlin, P. 1987. 
Results of MIME salvage regimen for recurrent or refrac- 
tory lymphoma. J. Clin. Oncol. 5:407-12. 

Canellos, G.P.; Nadler, L.; and Takvorian. T. 1988. Autolo- 
gous bone marrow transplantation in the treatment of 
malignant lymphoma and Hodgkin’s disease. Semin. Hema- 
rol. 2558-65. 

Carbone. P.P.; Kaplan. H.S.; and Mushoff, K. et al. 1971. 
Report of the Committee on Hodgkin‘s Disease Staging 
Classification. Cancer Res. 31:1860-61. 

Case. D.C.; Hansen, LA.; and Corrales. E. .et  al. 1976. 
Comparison of multiple in vivo and in viho parameters in 
untreated patients with Hodgkin‘s disease. Cancer 38; 
1807-15. 

Chabner, B.A.; Fisher, R.1.; and Young, R.C et al. 1980. Staging 
of non-Hodgkin’s lymphoma. Semin. Oncol 7285-91. 

Chen. J.L; Osborne, B.M.; and Butler, J.J. 1987. Residual fibrous 
masses in treated Hodgkin’s disease. Cancer 6R407-13. 

Clouse, M.E.; Harrison, D.A.; and Grassi, C.J. et 81. 1985. 
Lymphangiography, ultrasonography, and computed 
tomography in Hodgkin’s disease and non-Hodgkin’s lym- 
phomas. I. Compur. Tomogr. 91-8. 

Coltman, C.A. Jr. 1980. Chemotherapy of advanced Hodgkin’s 
disease. Semin. Oncol. 7155-73. 

Textbook of Clinical Oncology 

Coltman, C.A. Jr.. and Dixon. D.O. 1982. Second malignan- 
cies complicating Hodgkin’s disease: a Southwest Oncology 
Group IO-year follow-up. Cancer Treat. Rep. 661023-33. 

Coltman. C.A. Jr.; Luce, J.K.; and McKelvey, E.M. et al. 1977. 
Chemotherapy of non-Hodgkin‘s Iqmphoma: 10 year’s 
experience in the Southwest Oncolog Group. Cancer 
Treat. ReD. 61:1067-78. 

Connors, J.M., and Klimo. P. 1984. Is it  an E lesion or stage 
IV? an unsettled issue in Hodgkin’s diseasc staging. J, Clin. 
Oncol. 21421-23. 

Connors, J.M.; Klimo, P.; and Fairey, R.X. et al. 1987. Brief 
chemotherapy and involved field radiation therapy for 
limited stage. histologically aggressi!,e 1)mphoma. Ann. 
Inrem. Med. 10725. 

Cornbleet, M.A.; Vitolo, U.; and Ultmann, J.E. et al. 1985. 
Pathologic stages IA and IIA Hodgkin‘s disease: results of 
treatment with radiotherapy alone (1968-1980). I Clin. 
Oncol. 3:758-68. 

Cutler, S.J.. and Young, J.C. eds. 1975. Third national cancer 
survey: incidence data. h’arl. Cancer Iwr. Monogr 41: 
107.11. 

Desser. R.K.: Golomb, H.M.; and Ultmann, J.E. et ai. 1977. 
Prognostic classification of Hodgkin’s disease in pathologic 
stage 111, based on anatomic considerations. Blood 49: 
883-93. 

Devesa, S.S.: Silverman, D.T.; and Young, J.L. et al. 1987. 
Incidence and mortality trends among uhites in the United 
States, 1947-1984.1, Narl. Cancer Imr. 79:4. 

DeVita, V.T. Jr.; Hubbard, S.M.: and Young, R.C. et ai. 1988. 
The role of chemotherapy in diffuse aggressive I)mphomas. 
Semin. Hemnlol. 252-IO. 

DeVita, V.T. Jr.; Jaffe, E.S.; and Hellman, 5. 1985. Hodgkin’s 
disease and the non-Hodgkin’s Iqmphomas. In DeVita. 
V.T.: Hellman, S.; and Rosenberg, S.A. eds. Cancer prim 
ciples and pmcrice of oncolop. pp. 1623-1709. New York 
J.B. Lippincott. 

DtVita. V.T. Jr.; Longo, D.L,; and Hubbard, S.M. et al. 1987. 
The lymphomas: biologic implications of therapy and ther. 
apeutic implications of the new biology. In Malipmi  
lymphoma. pp. 249-267. Baltimore: Williams & Wilkins. 

DcVita, V.T. Jr.; Simon, R.M.; and Hubbard. S.M. et al. 1980. 
Curability of advanced Hodgkin‘s disease with 
chemotherapy: long-term follow-up of MOPP-treated 
patients a t  the National Cancer Institute (NCI). Ann. 
Intern Med. 92587-95. 

Diehl, V.: Bunichter. H.: and Schaadt. M. et al. 1984. 
Hodgkin’s disease: the remaining challenge. P r q .  Med. 
Vim/. 30:199-203. 

Erdinli, E.Z.: Anderson, J.R.; and Melvin. F. et al. 1985. 
Moderate vs. aggressive chemotherapy of nodular lympho- 
y i c  poorly differentiated lymphoma. 1. Clin. Oncol. 3 
769-75. 

Farber, L.R.; Prosnitz, L.R.; and Cadman, E.C. et al. 1980. 
Curative potential of combined modality therapy for 
advankd Hodgkin’s disease. Concer 46:1509-17. 

Fisher, R.I.; DeVita. V.T. Jr.; and Hubbard, S.M. et al. 1983. 
Diffuse aggressivg lymphomas: increased survival after 
alternating flexible sequences of ProMACE and MOPP 
chemotherapy. Ann. Inrern. Med 98304.309. 

Fisher, R.1.; Miller, T.P.; and Dana, B.W. et al. 1987. South- 
west Oncology Group clinical trials for intermediate and 
high-grade non-Hodgkin’s lymphomas. Semin. Hcmatol. 
24:21-25. 

Foon, K.A.; Schroff, R.W.; and Gale, R.P. 1982. Surface 
markers on leukemia and lymphoma cells: recent advances. 
Blood 6OA-19. 

Ford, R.J.; Mehta, S.; and Davis, F. et al. 1982. Growth factors 
in Hodgkin’s disease. Cancer Treat. Rep. 66:633-38. 



Hodgkin’s Disease and Non-Hodgkin’s Lymphomas 

Glatstein, E.; Donaldson, S.S.; and Rosenbcrg, S.A. et al. 
1977. Combined modality therapy in malignant lymphomas, 
Cancer Trear. Rep. 61:1199-1207. 

Goffinet. D.R.; Warnke, R.; and Dunnick. N.R. et 81. 1977. 
Clinical and surgical (laparotomy) evaluation of patients 
with non-Hodgkin’s lymphomas. Cancer Trear. Rep. 61: 
981-92 

Gospodarowicz, M.K.; Bush, R.S.; and Brown, T.C. et al. 
1981. Prognostic factors in nodular lymphomas: a multivari- 
ate analysis based on the Princess Margaret Hospital 
experience. Inr. I. Radial. Oncol. BioL Phys. 10489-97. 

Gruffeman. S.: Cole. P.: and Lcvitan. T. 1979. Evidence 

. 395 

against transmission oFHodgkin’s disease in high schools. 
N End I. Med. 300:1006-11. 

Gruffekan, S.; Cole, P.; and Smith, P.G. et al. 1977. 
Hodgkin’s disease in siblings. N Engl. J.  Med. 196248.50. 

Gruffcman, S.; Duong, T.; and Cole, P. 1976. Occupation and 
Hodgkin’s disease. 1. Nail. Cancer Inrr. 571  193-95. 

Henkelmann, G.C.; Hagemester, F.B.; and Fuller, L.M. 1988. 
Two cycles of MOPP and radiotherapy for stage III,A and 
111,B Hodgkin’s disease. 1. Clin. Oncol. 61293-1302, 

Hessc. J.; Levine, P.H.; and Ebbesen, P. et al. 1977. A 
casc-control study on immunity to two Epstein-Barr virus- 
associated antigens and to herpes simplexvirus and adcno- 
virus in a population-based group of patients with 
Hodskin’s disease in Denmark, 1971-1973. Int. 1. Cancer 
19:49-58. 

Hoppe, R.T. 1980. Radiation therapy in the treatment of 
Hodgkin’s disease. Semin. Oncol. 7:144-54. 

Hoppc, R.T. 1985a. The management of stage 11 Hodgkin’s 
disease with a large mediastinal mass: a prospective pro- 
gram emphasizing irradiation. In/. I. Radinf. Oncol. 11: 
349-55. 

Hoppe. R.T. 1985b. Role of radiation treatment in the 
management of NHL. Cancer 552176-83. 

Hoppe, R.T.; Fuks, Z.; and Bagshaw, M.A. 1979. Radiation 
theraov in the manaeement of cutaneous T-cell lmoho- . .  
mas. &cer Trear. R&. 63:625-32. 

HODBC, R.T.: Kushlan, P.; and Kaplan, H.S. et al. 1981. The 
keatmcnt of advanced stage . favorable histology non- 
Hodgkin’r lymphoma: a preliminary report of a randomized 
trial comparing single agent chemotherapy, combination che- 
motherapy. and whole-body irradiation. BIwd 58592-98. 

Jones, RJ.; Piantodosi. S.; and Mann, R.B. et al. 1990. High-dose 
q~otoric therapy and b a x  marrow transplantation for 
relapsed Hodgkin’s disease. 1. Clin OnwL 8527-37. 

Jones, S.E. 1980. Importance of staging in Hodgkin’s disease. 
In Coltman, C.A. Hodgkin’s disease. Semin. Oncol. 7126-35. 

Jones, S.E.; Grozea, P.N.; and Met& E.N. et  al. 1979. Supe- 
riorily of Adriamycin-containing combination chemother- 
apy in the treatment of diffuse lymphoma. Cancer 43: 
417-25. 

Jones, S.E.: Grozea. P.N.; and Metz, E.N. et al. 1983. 
Improved complete remission rates and survival for 
patients with large-cell lymphoma treated with 
chemoimmunotherapy: a Southwest Oncology Group 
study. Cancer 51:1083-90. 

Kadin, M.; Stites, D.P.; and Ley; R. et al. 1978. Exogenous 
origin of immunoglobulin in Reed-Stemberg cells of 
Hodgkin’s disease. N. Engl. I. Med 299:1208-14. 

Kaplan, H.S. 1980a. Hodgkin’s disease. 2nd ed. Cambridge: 
Hanrard University Press. 

Kaplan, H.S. 1980b. Hodgkin’s disease: unfolding concepts 
concerning its nature, management, and prognosis. Cancer 
4532439-74. 

Klimo, P., and Connors, J.M. 1985. MACOP-B chemotherapy 
for the treatment of diffuse large-cell lymphoma, Ann. 
Intern Med 102596-602. 

Leslie, N.T.; Mauch, P.M.; and Hellman, S. 1985. Stage IA to 
IlB supradiaphragmatic Hodgkin’s disease: long-term sur- 
vival and relapse frequency. Cancer 55:2072-78. 

Lister, T.A.; Crowther, D.; and Sutcliffe. S.B. et al. 1989. 
Report of a committee convened to discuss the evaluation 
and staging of patients with Hodgkin’s Disease: Cotwolds 
mecting. I. Clin. Oncol. 71630-36. 

Longo, D.L; Young, R.C.; and Wesle~, M. et al. 1986. Twenty 
years of M O P P  therapy for Hodgkin’s disease. 1. Cli i  
Oncol. 4:1295-1306. 

Lukes, R.J.; Butler, B.B.; and Hicks, B.B. 1966. Natural 
history of Hodgkin’s disease as related to its pathologic 
picture. Cancer 19317-44. 

Mauch, P.; Goodman, R.; and Hellman, S. 1978. The signifi- 
cance of mediastinal involvement in early stage Hodgkin’s 
disease. Cancer 421039-45. 

Mauch, P.; Leonard. R.; and Skarin, A. et 81. 1985. Improved 
survival following combined radiation therapy and chemo- 
therapy for unfavorable prognosis stages 1-11 non- 
Hodgkin’s lymphomas. I. Clin. Oncol. 3:1301. 

McLaughlin, P.; Fuller, C.; and Velasquez. W.S. et al. 1987. 
Stage III follicular lymphoma: durable remissions with a 
combined chemotherapy-radiotherapy regimen. I. Clin. 
Oncol. 5867.74. 

Miller, T.P.; Dahlberg, S.; and Jones, S.E. et al. 1987a. 
ProMACE-CytaBOM is acti\’e with acceptable toxicity in 
patients with unfavorable non-H0dgkin.k lymphoma: a 
Southwest Oncology Group study. ASCO 6(abstr):197. 

Miller, T.P.; Dana, B.W.; and Weick. J.K. et al. 198%. 
Southwst Oncology Group clinical trials for intenediate- 
and high-grade non-Hodgkin’s lymphomas. Third Int. Conf 
Malig. Lymph. (abstr). 

Miller, T.P.. and Jones. S.E. 1984. Initial Chemotherapy for 
clinically staged localized non-Hodgkin’s lymphomas of 
unfavorable histology. In Ford, R.J.; Fuller, L.M.; and 
Hagemeister, F.B. cds. Hodgkin’s disease and non-Hodgkin’s 
lymphoma: new perspecrives in immunoparhology, diagnosis, 
and beamml. New York Raven Press. 

Moran, E.M., and Ultmann. J.E. 1974. Clinical features and 
course of Hodgkin’s disease. Clin Haemarol. 3:91-129. 

National Cancer Institute. 1988. Annual cancer srarisric review 
including cancer b e d :  1950-1985 Bethesda, Md.: National 
Cancer Institute. 

Nissen, N.I.; Enboll, J.; and Hansen, H.S. et al. 1983. A 
randomized study of radiotherapy vs. radiotherapy plus 
chemotheraov in stages 1-11 non-Hodekin’s Ivmohomas. .. - - _ .  
Cancer 521. 

Ondrevco. S.: Ewe. H.J.: and Kicldsbere. C. et al. 1982. 
Abiom.inai Iy&phoma:.lack of ’complet; surgical staging. 
Am. 1. Suy. 132:624-28. 

Oppenheim, J.J.; Stadler, B.M.; and Siragnian, R. et al. 1982. 
Lymphokines-their role in lymphocyte responses: the role 
of interleukin-1. Fed. h c .  41:257-62. 

Paffenbarger, R. Jr.; Wing, A.L.; and Hyde. R.T. 1977. 
Characteristics in youth indicative of adult onset Hodgkin’s 
disease. J. Nail. Cancer Inst 58:1489-91. 

Paryani. S.B.; Hoppe. R.T.; and Cox, R.S. et al. 1983. Analysis 
’ of non-Hodgkin’s lymphomas with nodular and favorable 

histologies, stages I and 11. Cancer 522300-2307. 
Pinkus, G.S.; Thom.9, P.; and Said, J.W. 1985. Leu-M1 a 

marker for Reed-Stemberg cells in Hodgkin’s disease: an 
immunoperoxidase study of paraffin-embedded tissues. 
Am. 1. Parhol. 119244-52. 

Portlock, C.S., and Rosenbcrg, S.A. 1979. No initial therapy 
for stages 111 and N non-Hodgkin’s lymphomas of favur- 
able histologic types. Ann Infern Med. 9010-13. 

Proceedings of the symposium on Contemporary Issues in 
Hodgkin‘s Disease: biology, staging, and treatment. 1982. 
Cancer Trear. Rep. 66601-1071. 

Prosnitz, L.R.; Curtis. A.M.; and Knowlton, A.H. et al. 1980. 
Hodgkin’s disease: rignificancx of large mcdiartinal masses. 
Inr. I. Radiar. Oncol. BioL P/y. 6809-14. 



. - 
. 396 

Prosnitz, LR.; Montalva, R.L.; and Fisher, D.B. et al. 1978. 
Treatment of stage IIIA Hodgkin's disease: is radiotherapy 
alone adequate? In!. I. Radial. Oncol. Eiol. Phys. 4781-87. 

Redman, H.C.; Glatstein, E.; and Castellino, R.H. et al. 1977. 
Computed tomography as an adjunct in the staging of 
Hodgkin's disease and non-Hodgkin's lyniphomas. Radiol- 
ogy 1W381-85. 

Robertson, S.J.; Lowman. J.T.: and Grufferman. S. et al. 1987. 
Familial Hodgkin's disease: a clinical and laboratow inves- 
t iga tion. Cancer $91 3 14-1 9. 

Rodrieuez. MA. :  Pathak. S.: and Truiillo. J. et al. 1987. 
I .  

Structural abnormalities of chromosome' 1 Iq in patients 
with lymphoma. Proc. Am. Assoc. Cancer Res. 23146 
(absrr). 

Rosenberg. S.A. 1979. Current concepts in cancer: non- 
Hodgkin's lymphoma-selection of treatment on the basis 
of histologic type. N. Engl. I. Med. 301:924-28. 

Roscnberg, S.A.: Kaplan, H.S.; and Hoppe. R.T. et al. 1982a. 
The Stanford randomized trials of the treatment of 
Hodgkin's disease: 1967-1980. In Rosenberg, S.A., and 
Kaplan, H.S. eds. Malignanr lymphomas: eriolopy, immunol- 
og, pathology marmenr. Brirrol44yen cancer symposia. vol. 
3. New York Academic Press. 

Rosenberg, S.A.: Berard, C.W.; and Brown, B.W. et al. 1982b. 
National Cancer Institute sponsored study of classifications 
of non-Hodgkin's lymphomas: summary and description of 
a working formulation for clinical usage. Cancer 49:2112-35. 

Rosenberg, S.A.; Diamond, H.D.; and Jaslowitz. B. et a]. 1961. 
Lymphosarcoma: a review of 1,269 cases. Medicine 4 0  
31-84. 

Rosenberg, SA. ,  and Kaplan. H.S. 1966. Evidence for an 
orderly progression in the spread of Hodgkin's disease. 
Cancer Res. 261225-30. 

Rosenberg, S.A.; and Kaplan, H.S. eds. 1982. Malignant 
lymphomas: triolo@, immunolog, parholoB, treatment. New 
York Academic Press. 

Rowley, J.D., and Ultmann, J.E. eds. 1983. Chromosomes and 
cancer j+om molecules IO man. Orlando: Academic Press. 

Santoro, A,; Bonadonna, G.; and Valagussa, P. et a]. 1987. 
Long-term results of combined chemotherapy-radiotherapy 
approach in Hodgkin's disease: superiority of ABVD plus 
radiotherapy vs. MOPP plus radiotherapy. 1. Clin Oncol. 
5:27-37. 

Santoro. A,; Bonfante, V.; and Bonadonna G. 1982. Salvage 
chemotherapy with ABVD in MOPP-resistant Hodgkin's 
disease. Ann. Jnrem. Med. 96:139-43. 

Sarin, P.S., and Gallo, R.C. 1984. Retroviruses in human 
T-cell malignancies. Cancer Invesr. 2467. 

Schreiber, D.P.; Jacobs, C.; and Rosenberg, S.A. et al. 1985. 
The potential benefits of therapeutic splenectomy for 
patients with Hodgkin's disease and non-Hodgkin's lym. 
phomas. Jnr. 1. Radiar. Oncol. BioL Phys, 11:31-36. 

Textbook of Clinical Oncology 

Shipp, M.A.; Takvorian, R.C.; and Cancllos, G.P. 1984. 
High-dose cytosine arabinoside: active agent in treatment 
of non-Hodgkin's lymphoma. Am. I. Med 77845-50. 

Silverberg, E.; Boring, C.C.; and Squires, T. 1990. Cancer 
statistics, 1990. CA 407-24. 

Skarin, A.T.; Canellos, G.P.; and Rosenthal, D.S. et al. 1983. 
Improved prognosis of diffuse histiocytic and undiffercntiated 
lymphoma by use of highdose methotrexate alternating with 
standard agents (m-BACOD). 1. C l k  OhcoL 1:91-98. 

Stein, R.S. 1981. Clinical features and clinical evaluation of 
Hodgkin's disease and the non-Hodgkin's lymphomas. In 
Bennett. J.M. ed. Lymphomas I. pp. 129-175. Boston: 
Marcus Nijhoff. 

Strijk, S.P.; Wagener, D.J.; and Bogman, M.J. 1985. The 
spleen in Hodgkin's disease: diagnostic value of CT. Radi- 
ology 154753-57. 

Sweet, D.L.. and Golomb, H.M. 1980. The treatment of 
histiocytic lymphoma. Semin. Oncol. 7302-309. 

Sweet. D.L.; Golomb, H.M.; and Ultmann. J.E. et al. 1980. 
Cyclophosphamide, vincristine, methotrexate w.ith leunw- 
orjn rescue, and cytarabine (COMLA) combination 
sequential chemotherapy for advanced diffuse histiocytic 
lymphoma. Ann. Intern. Med. 92785.90. 

Symposium on contemporary issues in Hodgkin's disease: 
biology, staging and treatment. 1982. Cancer Treat. Rep. 
66:601-1071. 

Taylor, M.A.; Kaplan, H.S.; and Nelsen, T.S. 1985. Staging 
laparotomy nith splenectomy for Hodgkin's disease: the 
Stanford experience. World I. Sue. 9:449. 

Tucker, M.A.; Coleman, C.N.; and Cox, R.S. 1988. Risk of 
second cancers after treatment for Hodgkin's disease. N. 
Engl. 3. Med. 318:76-81. 

Ultmann, J.E., and Jacobs, R.H. 1985. The non-Hodgkin's 
lymphomas. C2 3S66-87. 

Vianna, N.J., and Polan, A.K. 1978. Immunity in Hodgkin's 
disease: importance of age at exposure. Ann. Intern. Med. 
89SSO-56. 

Vokes, E.E.; Ultmann, J.E.; and Golomb. H.M. et ai. 1985. 
Long-term survival of patients with localized diffuse histi- 
ocytic lymphoma. J. Clln. Oncol. 3:1309. 

Weingrad, D.N.; Decossc, J.J.; and Sherlock. P. et al. !982. 
Primary gastrointestinal lymphoma: a 30-year review. Can- 
cer 491258-1265. 

Weiss, R.B.; Brunning, R.D.; and Kennedy, B.J. 1975. 
Hodgkin's disease in the bone marrow. Cancer 36:2077.83. 

Young, R.C.; Corder, M.P.; and Hayes, H.A. et al. 1972. 
Delayed hypersensitivity in Hodgkin's disease. Am. I. Med. 
5263-72, 

Young, R.C.; Longo, D.L.; and Glatstein, E. et al. 1988. The 
treatment of indolent lymphomas: watchful waiting vs. 
aggressive combined modality treatment. Semik. Hemerol. 
252 1-1 6 

Zagan, G.. and Rubin, P. 1985. Hodgkin's disease stages IA 
and I I A  a long-term follow-up study on the gains achieved 
by modern therapy. Cancer 561905-12. 


