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Non-Hodgkin's lymphomas (NHLS) are a heterogeneous
group of cancers, thisheterogeneity resulting from the nu-
merous histol ogic entities, thelymphoma! slocationsin nodal
or extranodal sites, its capacity to remain localized or to
disseminate throughout the body, and the patient’ sage and
associated diseases. The prognostic implications of this
heterogeneity must be known before therapeutic optionsare
proposed and, as aresult of the multiplicity of lymphoma
entities and of the possible lymphomamanifestations, itis
difficult to accurately predict the outcome of therapy inin-
dividua patients. Defining subgroups among large numbers
of patientswith histologically similar lymphomas and simi-
lar clinical manifestationsis, however, likely to lead to iden-
tification of meaningful prognosticindicators.

The first prognostic factor corresponds to the histo-
logic entity; among the different entities described in the
REAL classification [1] or the WHO classification [2], re-
sponseto treatment, timeto progression, or survival do not
have the same correlationg 3]. Indolent lymphomasare char-
acterized by their slowly increasing tumour burden, agood
response to treatment but ararity of complete responses, a
longer survival, and their potentia to transform into aggres-
sivelymphoma. They comprisefollicular lymphoma (FL),
small lymphocytic lymphoma (SLL), lymphoplasmacytoid
lymphoma, marginal zonelymphoma, and cutaneous T-cell
lymphoma. Aggressive lymphomas are characterized by the
converse characteristics: arapidly growing tumour, the pos-
sibility to reach a CR, and a cure for some patients and a
short survival for the others. They comprise diffuse large
B-cdll lymphoma (DL CL), periphera T-cell lymphoma, ana-
plastic large cell lymphoma, Burkitt’slymphoma, and lym-
phoblastic lymphoma. Mantle cell lymphoma(MCL) isan
indolent lymphomaby itsclinical characteristicsbut it does
not respond to currently available therapeutics and has a
short survival.

Independently of thelymphomaentity, avariety of clini-
cal and biological features has been identified as being as-
sociated with response to treatment and survival. The fea
tures that have most frequently been associated with the
ability to achieve complete remission and with along sur-

Bangkok, Thailand  October 24-28, 1999

vival reflect thetumour’ sgrowth and invasive potential, the
patient’ s responseto the tumour, and the patient’ s ability to
tolerate intensive therapy.

Parameters associated with large tumour mass and a
poorer outcome are: high number of nodal sites, high num-
ber of extranodal sites, certain specific locations, large tu-
mour diameter, disseminated stage, high serum LDH level
and high b2-microglobulin level. If disseminated stageis
usually associated with a poor prognosis, it is somewhat
difficult to apply to NHL because of the extranodal pri-
mary localizations and the weak correlation between
extranodal involvement and outcome in some lymphoma
subtypes. Disseminated stage seems to be the only param-
eter associated with ahigh risk of late relapse. A poor out-
come has been associated with large tumours, but the cutoff
to define“large” variesfrom 5 to 10 cm, depending on the
study. Large tumours are thought to be associated with an
increased risk of devel opment of more aggressive clones of
lymphomacells, but this adverse risk factor often does not
persist in multiparametric analyses.

Lymphoma cells may appear in any organ or lymph
node. Although some of these extranodal sites are associ-
ated with a poorer outcome in retrospective studies,
multiparametric analyses have always shown that poorer
outcome was a function of the number of extranodal sites
rather than secondary to a specific location. Patients with
bone marrow involvement have a poorer outcome. How-
ever, bonemarrow involvement is present in more than 70%
of patientswith FL, SLL, or MCL and, in these tumours,
may not modify the prognosis. However, patients with
Burkitt’ slymphomaor lymphaoblastic lymphomaand bone
marrow involvement have a considerably worse prognosis.
Only 20-25% of patients with DLCL have bone marrow
involvement at the time of diagnosis but they have poorer
responsesto therapy and shorter survivalsthan those with-
out bone marrow involvement. For DLCL patients, bone
marrow infiltration was subdivided into infiltration by large
cells, similar to those seen inthe lymph nodes, and by small
cells. Patientswith DLCL and bone marrow infiltration with
small cells have a higher risk of relapse but alonger sur-
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vival than patientswith large cell involvement.

Abovenormal levelsof LDH have beenidentified asa
prognostic factor in lymphoma patientsin almost all pub-
lished prognostic analyses. Moreover, the higher the LDH
level, the poorer isthe outcome. The adverse prognosis as-
sociated with ahigh b2-microglobulin serum level wasrec-
ognized in lymphoma patients years ago, but this parameter
has not been widely used. The putative importance of the
b2-microglobulin level has been recognized and applied to
prognostic analysesin several centers, and, like LDH levdl,
it appears to be one of the parameters that predict the risk
of relapse for patients.

The parameters associated with apatient’ sresponseto
the tumour include B symptoms, performance status, se-
rum albumin and haemoglobin levels, all of them well cor-
related. They probably reflect the same phenomenon, cyto-
kine secretion by either tumour cells or the patient’s im-
mune cellsin response to the tumour.

Outcomes for lymphoma patients may differ, depend-
ing on whether the patients have previously had diseases
not related to the lymphomaand on their age at the time of
diagnosis. In a Southwest Oncology Group study, older
patients had worse outcomes because they responded less
well to treatment and rel apsed more often. This poorer out-
come was related to a decrease in chemotherapy dose in-
tengity. In other studies, more elderly patientswere observed
to die during the first courses of treatment, whereas those
who responded did not have a higher relapse rate. It was
then concluded that elderly patients are more likely to de-
velop complications after chemotherapy because of their
age and the possible existence of co-morbidities. The cut-
off between young and old patients is between 60 and 65
yearsfor patientswith DLCL [4]. However, if thetolerance
to the treatment decreases with age, it is not perfectly cor-
related to the numeric age but rather with physiologic age.
Inaninternational review, the oldest patients were predomi-
nantly female and had apoorer performance status but other
main prognostic parameters such as stage, number of
extranodal sites, or LDH level were not statistically differ-
ent according to age distribution [5]. Bone marrow involve-
ment was observed in only 19% of the youngest patients
compared to 30-36% in older patients.

A number of investigators have used the subset of clini-
cal featuresthat retained independent significancein multi-
variate analysis of their patientsto devel op prognostic fac-
tor model s predictiveof anindividual patient’ srisk of short-
ened survival. Although the specific clinical features used
in the prognostic factor model s differ, each model incorpo-
rates features that reflect the volume of disease and the ex-
tent of tumour involvement at diagnosis, confirming the
primary importance of thesefactors. Aninternational clas-
sification system was then developed. This International
Prognostic Index (1PI) is based on age, tumour stage, se-
rum LDH level, performance status, and number of
extranodal disease sites, and rendersit possible to identify
four risk groups corresponding to the number of adverse
parameters. In young patients an age-adjusted | Pl based on
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tumour stage, serum LDH level, and performance status also
identified four risk groups. In both models, the increased
risk of death wasthe result of both alower rate of complete
responses and ahigher rate of relapses. The IPI may also be
effectively applied to patients presenting with lymphoma
subtypes other than DLCL [3, 6]. The IPI and the age-ad-
justed 1Pl have proven significantly more accurate than the
Ann Arbor classification in predicting long-term survival.

Sincethe serum b2-microglobulinlevel wasmeasuredin
only afew centresfor patientsincluded in the | Pl project, the
IPI could not incorporatethisimportant prognostic indicator.
However, the MD Anderson Cancer Center team has devel-
oped modelsthat included b2-microglobulin level and other
important parameters [7], and proposed an index based on
LDH and b2-microglobulin level that has proven helpful in
distinguishing between good-risk and poor-risk patients, re-
gardless of their lymphoma subtype.

The IPI incorporates in its definition only surrogate
markers of profound alterations of the cellular biology of
tumour cells, particularly the mechanismsinvolved in the
control of mitosis or of the host response machinery to the
cancer. Since the time of its description, and in the future,
biological or genetic alterations have been, and will be, de-
scribed that may replace all or some of the classical param-
eters[8]. These putative parametersinclude gene alterations
of cell-cycle regulator proteins (bcl-2, p53, Rb, p16, p21),
cytokines (TNF, IL-6), adhesion molecules (CD44, ICAM-
1), angiogenic peptides (VEGF), and transmission factor
expression.
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