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General treatment strategies for aggressive 
lymphomas 

The term “aggressive lymphomas” has been 
coined for a group of lymphomas classified ac- 
cording to the REAL (Revised European-American 
Lymphoma) classification that are characterised by a 
clinical course that is rapidly fatal if not treated suc- 
cessfully [l]. While there is no clinical grouping of 
lymphoma entities in the new WHO (World Health 
Organization) classification [2], which has evolved 
from the REAL classification [3] and is now widely 
accepted worldwide, the clinical groups of the REAL 
classification can be translated into and recovered 
from the WHO classification [2]. As can be seen 
from Table 1, aggressive lymphomas comprise the 
majority of the former intermediate-high grade and 
high grade lymphomas. While there is general con- 
sensus that the lymphoblastic lymphomas of both the 
T- and B-cell type should be treated according to 
aggressive treatment protocols used for the respective 
types of acute lymphocytic leukaemias, there is some 
debate as to whether Burkitt’s lymphomas do indeed 
have a worse prognosis than the diffuse large B-cell 
lymphomas if treated and evaluated according to their 
risk profile [4] (see below). 

The diagnosis of aggressive lymphoma is always 
an indication for a curative and hence intensive ther- 
apeutic approach. The adequate experience of the 
treating physician and the institution is a prerequisite 
for the consequent administration of such therapies 
and must guarantee the permanent availability of the 
necessary supportive care. Therefore, patients with 
aggressive lymphoma should only be treated in insti- 
tutions that fulfil these criteria. 

A curative therapeutic approach is indicated both 
in young and elderly patients, even though the rate of 
complete remissions decreases and the rate of relapses 
of patients with aggressive lymphoma increases with 
age, resulting in a lower cure rate (Fig. 1). Most of 
the worse prognoses of elderly patients are due to the 

fact that the number of negative prognostic factors in- 
creases with age. When adjusted for the number of risk 
factors according to the IPI (International Prognostic 
Index) [5], the differences in prognosis between pa- 

Table 1 

Classification of aggressive and very aggressive lymphomas ac- 
cording to the REAL [3] classification translated into the WHO 
classification [2] 

B-cell lymphomas 
Aggressive lymphomas 

diffuse large cell B-lymphomas 
Morphological variants: 

- centroblastic 
- immunoblastic 
- T-cell or histiocyte-rich, large cell anaplastic 

B-lymphoma 
Clinical subtypes: 

- mediastinal large cell B-lymphomas 
- intravascular large cell B-lymphoma 
- primary body cavity lymphoma 

Very aggressive lymphomas 
Burkitt’s Lymphoma 

Morphological variants: 
- Burkitt-like 

Clinical subtypes: 
- endemic form (EBV-associated) 
- sporadic form 
- immunodeficiency-associated 

Precursor-B lymphoblastic lymphoma 

T-cell lymphomas 
Aggressive lymphomas 

peripheral T-cell lymphoma, not otherwise specified 
extranodal NK-cell / T-cell lymphoma of the nasal type 
angioimmunoblastic T-cell lymphoma 
T-cell leukaemia / lymphoma of the adult (HTLV-1 positive) 
anaplastic large cell lymphoma of the T- and null-cell type 
subcutaneous panmculitis-like T-cell lymphoma 
T-cell lymphoma of the enteropathy type 
Hepatosplenic y&T-cell lymphoma 

Very aggressive lymphomas 
Precursor-T lymphoblastic lymphoma 

REAL, Revised European-American Lymphoma; WHO, World 
Health Organization; EBV, Epstein-Barr virus; HTLV-1, human 
T-cell leukaemia virus type 1. 
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Aggressive Lymphomasl 
Very aggressive Lymphomas 

Other Entities 

Fig. I. Treatment strategies for patients with aggressive lymphomas. CHOP: cyclophosphamide, doxorubicin, vincristine, prednisone. 
ALL: acute lymphoblastic leukaemia. IPI: International Prognostic Index. 

tients 5 60 years and > 60 years of age is far less 
pronounced. A palliative approach is only justified 
if the results of the pre-treatment evaluation demon- 
strate relevant concomitant diseases that suggest an 
unacceptable degree of treatment-related morbidity or 
even mortality. Yet even in these patients, the decision 
as to whether they are eligible for a curative therapy 
or not should not be made until the end of a pre-phase 
treatment (see below). 

Whenever possible, therapy of aggressive lym- 
phoma should be given within prospective trials. This 

applies to all age and risk groups of patients, because 
the results obtained to date are by no means satisfac- 
tory and have to be improved under controlled con- 
ditions, a goal that can only be achieved within an 
acceptable time-frame by fast-recruiting large multi- 
centre trials. 

Besides age, other factors determine the prognosis 
of a patient with aggressive lymphoma. In a large 
meta-analysis of the International Non-Hodgkin’s 
Lymphoma Prognostic Factors Project [5], the fol- 
lowing pre-treatment parameters were identified as 
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Age-adjusted IPI for patients 5 60 years and > 60 years of age [5] 

Risk group Proportion 

LOW 22%/18% 
Low-intermediate 32%/31% 
High-intermediate 32%/33% 

High 14%/16% 

No. of risk factors 

0 
1 
2 
3 

CR rate * 

92%/91% 
78%/71% 
57%/56% 
46%,/36% 

5-year survival rate * 

83%/56% 
69%/44% 
46%/37% 
32%/21% 

* Patients 5 60 years/patients > 60 years. CR, complete response 

independent negative prognostic factors: 
. elevated serum lactate dehydrogenase (LDH) 
l age over 60 years 
. advanced stage (stages III and IV according to the 

Ann Arbor classification) 
l poor performance state (> 1 according to the 

ECOG (Eastern Cooperative Oncology Group) 
scale) 

l involvement of > 1 extra-nodal site of lymphoma 
involvement. 
The number of risk factors determines the prog- 

nosis of a patient and hence the primary therapeutic 
strategy. Depending on the number of risk factors, 
patients are grouped into a low, low-intermediate, 
high-intermediate, and high risk group according to 
the IPI. CR rates and 5-year survival rate decrease 
from 87% and 73%, respectively, in the low-risk 
group to 44% and 26%, respectively, in the high-risk 
group. If an age-adjusted risk factor analysis is per- 
formed, the presence of only 1 risk factor is already 
relevant, and the presence of > 1 extra-nodal site of 
involvement is not a risk factor for young patients 
(Table 2). 

The IPI risk group does not only determine the 
prognosis of a patients, it is also a major determinant 
for the primary therapeutic strategy in aggressive lym- 
phomas. High-dose chemotherapy approaches appear 
to be justified only for young high-risk patients, be- 
cause young low-risk patients have a fair prognosis 
with conventional chemotherapy and for elderly pa- 
tients high-dose chemotherapy is associated with ex- 
cessive toxicity, with the cut-off age for high-dose ap- 
proaches usually being set between the age of 60 and 
65 years. Therefore, usually three therapeutic groups 
of aggressive lymphomas are distinguished with re- 
spect to the therapeutic strategy to be followed: 
1. young patients of the low and low-intermediate 

risk group; 
2. young patients of the high-intermediate and high- 

risk group; and 
3. elderly patients (> 60 or > 65 years of age, re- 

spectively). 
A further separation of very old patients (> 70 or 

> 75 years, respectively) does not appear to be jus- 

tified, because the response to therapy, tolerability of 
therapy and prognosis of these patients is not substan- 
tially different from that of patients 60 to 70 years of 
age, if concomitant diseases do not interfere with a 
consequent administration of therapy. The upper age 
limit for a conventional chemotherapy with curative 
intent is not defined by the chronological age of a 
patient, but rather by the higher likelihood of asso- 
ciated co-morbidity of elderly patients. Patients up 
to 70 years rarely have exclusion criteria for a cura- 
tive therapeutic strategy; however patients > 70 years 
of age must undergo a careful evaluation to identify 
concomitant diseases that are pre-existent or might 
emerge under therapy. 

About 10% of the aggressive lymphomas are T- 
cell lymphomas. T-cell lymphomas have a somewhat 
lower remission rate than B-cell lymphomas and a 
significantly higher relapse rate, resulting in a lower 
cure rate. However, to date, there are no specific 
strategies that hold promise to diminish or even com- 
pensate for the poorer prognosis of some histological 
subtypes of aggressive lymphomas. Approaches with 
a positive and/or differential effect on specific sub- 
groups can only be identified if these subgroups are 
lumped together into large randomised trials com- 
prising all aggressive lymphomas, because only such 
trials allow for a contrasting analysis of the respective 
subgroups and offer the chance to identify interac- 
tions between different treatment arms and a defined 
subtype of aggressive lymphomas. As long as such 
interactions have not been identified, separate trials 
for subtypes are not justified, because there would 
be no way to develop differential strategies based 
on such interactions. Therefore, with the exception of 
the B-cell specific anti-CD20 antibody, rituximab, the 
therapeutic strategies to be discussed in the following 
paragraphs apply to aggressive lymphomas of both 
B- and T-cell origins. 

While the role of surgery in the treatment of 
aggressive lymphomas is limited to a diagnostic pro- 
cedure, chemotherapy and radiotherapy represent the 
cornerstones of the treatment strategies of aggressive 
lymphomas, with immunotherapy gaining increasing 
importance. 
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Radiotherapy 

Aggressive lymphomas are very radiosensitive: 
doses between 36 Gy and 45 Gy are sufficient for the 
elimination of the malignant clone. Nevertheless, the 
value of radiotherapy for the treatment of aggressive 
lymphomas is ill-defined. Its application as an addi- 
tive measure to chemotherapy for bulky disease and 
extra-nodal involvement is mainly derived from ret- 
rospective analyses. The curative potential of radio- 
therapy as a single modality decreases with the age 
of the patient; in particular patients > 70 years can 
not be cured by radiotherapy alone [6], even in stages 
I and II. Therefore, radiotherapy as a single modality 
treatment for aggressive lymphomas is obsolete. 

Combined chemo-radiotherapy 

As with radiotherapy alone, available data sup- 
porting the combined use of radio- and chemotherapy 
is not convincing; in particular, the optimal number of 
chemotherapy cycles as well as the volume and dose 
of radiotherapy to be given within such a combined 
modality approach have not been defined. While an 
early analysis of a randomised oligo-centre trial had 
suggested that a combination of 4 cycles of chemo- 
therapy with the CHOP regimen and an intensified 
involved-field radiotherapy (45 Gy) is superior to 8 
cycles of CHOP, a follow-up of this study revealed 
crossing-over of the curves after 7 years [7]. The 
interpretation of this study had been difficult to start 
with due to the inclusion of a significant proportion 
of patients with follicular and MALT (marginal zone 
lymphomas of extranodal type) lymphomas. More 
importantly, a large and well-designed trial of the 
French GELA (Groupe d’Etude des Lymphomes de 
1’Adulte) [8] demonstrated the superiority of 3 cy- 
cles of the ACVBP (doxorubicin, cyclophosphamide, 
vindesine, bleomycin, prednisone) regimen (which 
would correspond roughly to 6 cycles of a CHOP- 
like regimen) over 3 cycles of CHOP combined with 
involved-field radiotherapy of 30 to 40 Gy in patients 
< 60 years of age without any risk factor according 
to IPI. The patients who received full-cycle chemo- 
therapy had a better 5-year event-free as well as over- 
all survival. Finally, another large trial of the GELA 
in patients > 60 years with no IPI risk factors showed 
that the addition of involved-field radiotherapy to 4 
courses of CHOP resulted in a worse overall survival 
of patients > 70 years [9]. Therefore, the available 
data suggests that full-cycle chemotherapy is better 
than reduced-cycle chemotherapy plus radiotherapy 
even in good-prognosis aggressive lymphoma. 

Consolidation radiotherapy as an additive mea- 
sure after a full-cycle chemotherapy is common prac- 
tice by several cooperative groups for initial “bulky 
disease”. This recommendation is only supported by 
one small Mexican study with 88 patients, where the 
addition of radiotherapy to primary “bulky disease” 
led to a prolonged relapse-free and overall survival 
[lo]. In the NHL-B trial of the DSHNHL, all patients 
with bulky disease received 36 Gy to this area; while 
relapses in the irradiated primarily bulky disease area 
were not more frequent than relapses in other pri- 
mary sites of involvement, bulky disease emerged 
as an independent negative prognostic factor despite 
radiotherapy [ll]. Similarly, there is no data sup- 
porting additional radiotherapy for lymph nodes with 
persisting enlargement after chemotherapy (so-called 
“iceberg” radiotherapy). A similar lack of support- 
ing evidence applies to approaches employing addi- 
tive radiotherapy to sites of extra-nodal involvement. 
However, > 1 site of extra-nodal involvement, which 
is an independent risk factor according to the IPI, did 
not evolve as a risk factor in the NHL-B2 trial [ 111. 
However, whether this is due to the fact that most pa- 
tients in that trial received radiotherapy to extra-nodal 
sites of involvement remains to be shown. 

In summary, the role of any form of radiother- 
apy in the treatment of aggressive lymphomas is not 
based on evidence from prospective trials. It is there- 
fore not astonishing that large cooperative groups like 
the GELA have eliminated radiotherapy from their 
therapeutic armamentarium. Any form of radiother- 
apy can only be justified for aggressive lymphomas 
in the context of a prospective clinical trial. 

Chemotherapy 

In general, the most pronounced toxicity of a 
polychemotherapy regimen is to be expected after the 
first course of chemotherapy (so-called “first cycle 
effect”). In this respect, it is of interest that the de- 
gree of side effects correlates with the pre-therapeutic 
risk score according to the number of prognostic risk 
factors according to IPI. Nevertheless, the practice 
of giving the first chemotherapy course at reduced 
doses to patients with a reduced performance status 
and/or increased age is obsolete, because it can re- 
sult in a vicious circle: because the tumour load is not 
reduced to an appropriate degree within a short time, 
the performance status of the patient improves only 
slowly, and even the dose-reduced chemotherapy is 
likely to cause side effects, that in turn requires treat- 
ment delays or dose reductions, resulting eventually 
in an insufficient therapy. Instead of starting with a 
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dose-reduced first cycle of chemotherapy, patients in 
a bad performance status, at an older age or with a 
big tumour load should instead receive a pre-phase 
treatment, consisting of 100 mg prednisone orally 
(p.0.) per day for about one week which might be 
completed by a single injection of 1 mg vincristine 
intravenously (i.v.) on the first day. The experience of 
the DSHNHL shows that such a pre-phase treatment 
results in a significant improvement of the perfor- 
mance status and nearly all patients are then able to 
tolerate a fully dosed first chemotherapy course. 

Standard chemotherapy regimen: The combination 
of cyclosphosphamide, doxorubicin, vincristine and 
prednisone, known as the CHOP regimen, was the 
break-through in the treatment of aggressive lym- 
phomas more than 25 years ago [12]. The CHOP 
regimen proved for the first time that a significant 
proportion of patients with aggressive lymphomas 
even in advanced stages can achieve a complete 
remission (50-70%) or even cure (30-50%). The 
success of CHOP led many groups to develop and 
test intensified regimens for patients with aggressive 
lymphomas in non-randomised trials. Many of these 
so-called second or third generation regimens were 
based on model calculations by Goldie and Coldman 
and the dose intensity concept developed by Hryniuk 
and adopted for lymphomas by DeVita. With these 
regimens CR rates up to 90% and 5-year survival 
rates up to 85% were observed in phase II trials, 
success rates that were nearly twice as good as those 
achieved with CHOP. However, when these regimens 
were compared with CHOP in the large randomised 
Intergroup Trial with 1200 patients, the intensified 
m-BACOD, ProMACE-CytaBOM, and MACOP-B 
regimens were shown not to improve CR rates, event- 
free and overall survival in comparison to CHOP 
[13]; however, they were more toxic, with therapy- 
associated death rates up to 6% compared with 1% 
with CHOP Since the ACVBP regimen, which is 
the standard chemotherapy combination used by the 
GELA, proved to be not superior to m-BACOD [ 141, 
CHOP given every three weeks (CHOP-21) was 
recognised as the standard chemotherapy for more 
than 25 years. 

Number of chemotherapy cycles: The dose inten- 
sity concept has neglected the importance of the total 
dose of a chemotherapy regimen; this applies in par- 
ticular to regimens of the third generation such as 
MACOP-B, COMLA or variants thereof. It might 
well be that a potential advantage of these regimens 
with their increased dose intensity was compromised 
by the reduced number of cycles and the consequent 
lower total dose compared with CHOP. The number 
of CHOP cycles administered in different trials varies 

between 4 and 9; in the original publication 3 cycles 
were given after obtaining a CR [ 121. While there 
is common consensus that a prolonged consolidation 
or maintenance therapy is of no value, but only in- 
creases toxicity, the results of retrospective studies do 
not allow any conclusions with respect to the optimal 
number of CHOP cycles. Results from prospective 
randomised trials addressing this point are not avail- 
able. Supportive evidence that an increased number 
of cycles might improve the outcome of patients with 
aggressive lymphomas is derived from a small ran- 
domised study [ 151, where the addition of two cycles 
to patients in complete remission after 6 cycles of 
a CHOP-like regimen had a better relapse-free and 
overall survival. Indirect support that 8 cycles of 
CHOP might be better than 6 cycles comes from 
the comparison of the patients who received 6 cy- 
cles of CHOP-21 according to the NHL-B2 trial of 
the DSHNHL [l l] and 8 cycles of CHOP-21 ac- 
cording to the LNH 98.5 trial of the GELA [16]: 
even though the GELA patients had a worse risk 
profile, the event-free and overall survival curves of 
the CHOP-21 patients in the 2 trials are virtually 
superimposable. This suggests that the 8 cycles in 
the French trial (two more than in the German trial) 
compensated for the worse risk profile of the patients. 
To definitely answer the question of 6 vs. 8 cycles, 
the DSHNHL is currently addressing this question in 
the RICOVER-60 trial. 

We start with a discussion of the treatment of the 
elderly, not only because they represent more than 
half of all newly diagncti:d patients with aggressive 
lymphoma, but also because it is in this subgroup 
of patients that significant progress has been made 
for the first time since the introduction of the CHOP 
regimen, i.e. in more than 25 years. This progress 
was achieved by employing strategies that can be 
also pursued in young patients. While these strategies 
have yet to be shown to improve the outcome of 
young patients, they show the direction for the design 
of the respective trials in the young. 

Patients > 60 years 

Many modifications of the CHOP regimen with 
less intensity have come up with disappointing re- 
sults. This applies to dose-reduced weekly applica- 
tions of CHOP, as well as to dose-modified regimens, 
where the anthracycline, doxorubicin, was substituted 
by mitoxantrone. Other regimens, such as VNCOP-B 
and the very similar PMitCEBO-Regime of the BNLI 
have never been compared with standard CHOP 

With the availability of G-CSF (granulocyte 
colony stimulating factor) and GM-CSF (granulo- 
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cyte macrophage colony stimulating factor) in the 
1990s most groups used these growth factors for 
dose escalation. Well-designed dose-escalation stud- 
ies, however, that used the level and duration of 
neutropenia as the comparator [ 171 demonstrated that 
the dose escalation that is possible using these growth 
factors is < 25%. Yet, when they are used for the re- 
duction of the therapy-free interval between chemo- 
therapy cycles, a 2-week regimen would represent 
a 50% increase in dose intensity compared with a 
3-week regimen. After demonstrating the feasibility 
of a combination of etoposide (100 mg/m2 dl to d3) 
and CHOP (CHOEP) given every 2 weeks (CHOEP- 
14), the DSHNI-IL started 2 randomised trials that 
compared CHOP with and without etoposide given 
every three and two weeks in young low risk (NHL- 
Bl trial: 18 to 61 years, low LDH; NHL-B2 trial: all 
patients 61 to 75 years of age). 

The NHL-B trial with more than 700 pa- 
tients showed that the bi-weekly CHOP-14 regi- 
men significantly improved complete remission rates 
(P = 0.006), event-free (P = 0.01) and overall sur- 
vival (P = 0.001) over the classical CHOP-21 after 
a median time of observation of nearly 5 years [ 111. 
Both low-risk and high-risk patients profited from the 
2-weekly regimen, but the positive effect of interval 
reduction was most pronounced in patients with el- 
evated LDH where the CR rate increased from 48% 
to 70%. The improvement in treatment outcome with 
CHOP-14 was achieved without increasing clinically 
relevant toxicities such as leucocytopenia, serious in- 
fections or therapy-associated deaths. In contrast, the 
double intensive CHOEP-14 was too toxic, result- 

ing in frequent treatment delays and an increased 
therapy-associated death rate. Therefore, CHOP- 14 
is the chemotherapy regimen of choice for patients 
>60 years of age. 

Similar improvements as those obtained with 
CHOP- 14 have been reported by the GELA by adding 
the chimeric monoclonal anti-CD20 antibody, ritux- 
imab, to the classical CHOP-21 in patients 61 to 80 
years of age in stages II to IV [16]. Compared with 
CHOP-21 alone, the combination of CHOP with rit- 
uximab improved the results to an extent similar to 
CHOP-14: CR rates were improved by 14%, the rates 
of progressions under therapy decreased from 22% to 
9%. Event-free and overall survival of nearly 400 pa- 
tients was improved by 19% and 13%, respectively, 
after a median time of observation of 2 years (Fig. 2). 

Thus, two novel approaches have succeeded in 
improving results over the classical CHOP-21, both 
without increasing clinically relevant side effects 
(Fig. 3). Only a randomised trial can tell which of the 
two is superior and will become the accepted stan- 
dard for elderly patients with aggressive lymphomas. 
Because rituximab improves the outcome of aggres- 
sive lymphomas which express bcl-2 in particular 
[ 181, while interval reduction is of the greatest bene- 
fit for lymphomas with high LDH, different patients 
might profit from the different strategies. Similarly, 
the combination of both approaches is not necessar- 
ily better than either one: since we now start with 
significantly better event-free and overall-survival 
curves than with CHOP-21, further improvement 
will be more difficult to demonstrate, and it will 
not be demonstrated apart from in an appropriate 
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Fig. 2. Improvement of overall survival of elderly patients with diffuse large B-cell lymphomas treated with the CHOP regimen by the 
addition of the monoclonal anti-CD20 antibody rituximab (from Ref. [ 161). 
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Fig. 3. Improvement of treatment results of elderly patients 
treated with CHOP achieved by the addition of the monoclonal 
anti-CD20 antibody or by “dose densification” (reduction of treat- 
ment intervals from CHOP-21 to CHOP-14). Note that the per- 
centages of gain in complete remission (CR), I-year and 2-year 
survival rates are similar. 

randomised trial. Such a trial is the RICOVER-60 
or 1999-1 trial of the DSHNHL which compares 
CHOP-14 with and without rituximab in patients 61 
to 80 years of age. The GELA is currently compar- 
ing CHOP-21 with rituximab and CHOP-14 with 
rituximab in a randomised trial. 

Young patients with a favourable risk profile 

Due to the comparatively good outcome of young 
patients with a favourable risk profile (age-adjusted 
IPI 0 or 1) with CHOP-21, therapeutic improvements 
are more difficult to achieve and to demonstrate. 
Retrospective analyses of subgroups [ 19,201 could 
not demonstrate a benefit for this group of young 
low-risk patients by the use high-dose chemotherapy 
in the primary treatment, which has been largely 
abandoned for this group. 

To test whether there is a window for dose- 
escalated or dose-densified regimens in young low- 
risk patients, NHL-Bl trial of the DSHNHL evalu- 
ated the role of interval reduction (CHOP-14) and/or 
the addition of etoposide (CHOEP-21, CHOEP-14) 
in young patients with normal pre-treatment LDH in 
a 2 x 2 factorial design. After a median follow-up 
of nearly 5 years, the etoposide-containing regimens 
CHOEP-2 1 and CHOEP- 14 significantly improved 
CR rates and event-free survival in more than 750 
patients [21]; overall survival, however, is not sig- 
nificantly different. This is most likely because half 
of the young patients with an event can be cured by 
salvage therapy using high-dose chemotherapy with 
stem cell support. The positive effect of etoposide 

was most pronounced in patients with 1 risk factor 
according to IPI, which was contributed nearly exclu- 
sively by advanced stages III/IV in this trial: in this 
subgroup event-free survival after 5 years increased 
from 46% to 70% (P = 0.0009) and overall survival 
from 72% to 85% (P = 0.0097). 

In contrast to the addition of etoposide, interval 
reduction (CHOP-14, CHOEP-14) did not result in 
a significantly improved outcome of these young pa- 
tients with elevated LDH, even though both CHOP- 
14 and the double intensive CHOEP-14 were well 
tolerated by the young patients and could be admin- 
istered at a relative dose intensity of nearly 100%. 
Taking elevated LDH as a surrogate marker for fast 
growth, this is not surprising, because lymphomas 
with a slower growth rate can be expected to be less 
sensitive to the reduction of treatment intervals. How- 
ever, when CHOEP-21, CHOP-14 and CHOEP-14 
are each compared to the classical CHOP-21, it is 
only the double-intensive CHOEP-14 regimen that 
significantly improves not only CR rates (P = 0.02) 
and event-free survival (P = 0.02), but also overall 
survival (P = 0.04), the 3rd endpoint of the NHL-B 1 
trial. Therefore, while it is evident that CHOEP, i.e. 
CHOP plus an intermediate dose of etoposide, should 
be the new standard for young low-risk patients, 
the decision between CHOP-21 and CHOEP-14 is 
more difficult. Concluding from the results in the el- 
derly, where the 2-week regimen was most beneficial 
for patients with elevated LDH, CHOEP-14 should 
be considered outside of clinical trials instead of 
CHOEP-14, for young low-risk patients that present 
with an elevated pre-treatment LDH. 

The role of rituximab in the treatment of young 
low-risk patients with aggressive lymphoma remains 
to be determined; it is currently being evaluated in 
the MINT (Mabthera International Trial Group) trial, 
which compares CHOP or CHOP-like regimens with 
the identical regimens plus rituximab. Because nearly 
50% are recruited by Germany and Sweden (where 
CHOEP is used as the new standard regimen) it 
will be very difficult to demonstrate a significant 
superiority by the addition of rituximab. The trial has 
recruited nearly 700 patients to date and should close 
after 820 patients by the end of 2003. 

Young patients with an unfavourable risk projile 

For this group of patients, the use of very ag- 
gressive therapy is justified and approaches with 
myeloablative high-dose therapy requiring stem-cell 
support are feasible with acceptable side effect. The 
superiority of high-dose chemotherapy compared to 
a conventionally dosed salvage therapy was demon- 
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strated for refractory and relapsed aggressive lym- 
phomas in the PARMA study, where it was compared 
with DHAP, a combination of dexamethasone, cy- 
tosine arabinoside and cisplatin [22]. In contrast to 
relapsing and refractory aggressive lymphomas, the 
results of high-dose chemotherapy in the primary 
treatment of aggressive lymphomas are not convinc- 
ing. The GELA LNH 87 study randomised patients in 
remission after 4 cycles of ACVBP into a consolida- 
tion with a sequential conventional chemotherapy or 
high-dose CBV (cyclophosphamide, carmustine and 
etoposide). No differences were observed between 
treatment arms [19]. However, a retrospective sub- 
group analysis revealed a benefit of the high-dose ap- 
proach for patients of the high and high-intermediate 
risk groups with respect to relapse-free and overall 
survival [19]. Comparable results were reported by 
an Italian group [20] with respect to relapse-free, 
but not overall survival, while the NHL-A trial of 
the DSHNHL [23] as well as a HOVON [24] and 
an EORTC (European Organisation for Research and 
Treatment of Cancer) trial [25] did not observe any 
differences at all. Prospective trials that included only 
young patients of the high and high-intermediate risk 
groups failed to demonstrate an advantage of early 
high-dose chemotherapy [26] or even had to be ter- 
minated early because of inferiority of the high-dose 
arm [27]. Thus, there is only one small randomised 
trial that observed an advantage for the high-dose 
approach in event-free, but not in overall survival 
[28]. In summary, the recommendation of a consen- 
sus conference that convened in Lyon in 1997 is still 
valid: the administration of high-dose chemotherapy 
for the primary treatment of aggressive lymphomas is 
not justified outside of prospective clinical trials. 

The Gianni approach differs from conventional 
high-dose chemotherapy strategies in several ways, 
among others by its use of high-dose methotrexate 
and the repeated application of single-drug chemo- 
therapy courses close to the maximum tolerated dose; 
therefore, even if confirmed by the ongoing MIS- 
TRAL trial (which carries the risk of a potential bias 
due to the use of “iceberg” radiotherapy), it would 
remain a matter of debate whether such a superiority 
would be due to the use of high-dose chemotherapy 
or other components of the Gianni approach. 

Two factors are discussed as being responsible for 
the failure of high-dose approaches to improve the 
outcome of young high-risk patients: first, the cyto- 
toxic drugs used for the high-dose regimen are not 
the most efficacious for the treatment of aggressive 
lymphomas; and second, in many trials the high-dose 
chemotherapy was given after an abbreviated con- 
ventional chemotherapy; instead of an addition to 

a full-cycle chemotherapy, patients in the high-dose 
arm received high-dose chemotherapy as a substitute 
for 2 to 3 cycles of conventional chemotherapy. 

Besides high-dose chemotherapy regimens, dose 
escalations of CHOP or CHOP-like regimens are 
being evaluated in young high-risk patients. In phase 
II trials the doses of cyclophosphamide could be 
more than quadrupled (from 750 mg/m* to 4000 
mg/m*) with doxorubicin escalated from 50 to 70 
mg/m* [29]. While the results of such trials are 
difficult to interpret because they included patients 
from different risk groups, the increased incidence 
of secondary myelodysplastic syndromes and acute 
leukaemias in the latter study point to the potential 
risks of such dose escalations using haematopoietic 
growth factors, not to mention that the toxicity of 
such approaches is similar to the one observed after 
high-dose chemotherapy with stem cell support. 

In a novel approach, the DSHNHL is trying to 
escalate cyclophosphamide, etoposide and doxoru- 
bicin, the most efficacious drugs for the treatment 
of aggressive lymphomas, and to integrate them into 
a high-dose concept which has been designated as 
Mega-CHOEP. Mega-CHOEP includes one cycle of 
dose-escalated conventional CHOEP followed by 3 
cycles of the myeloablative Mega-CHOEP with stem 
cell support to be repeated in 21-day intervals. Re- 
sults of phase II trials with Mega-CHOEP have been 
encouraging and show no increased risk of secondary 
myelodysplasia or AML [30]. In the 2002-l trial of 
the DSHNHL the Mega-CHOEP concept is com- 
pared with 8 cycles of CHOEP-14, both with and 
without rituximab. 

Formally, CHOP-21 is still the standard chemo- 
therapy regimen for young high-risk patients because 
neither interval reduction nor rituximab have been 
tested in this population. However, in light of the 
NHL-B2 and the LNH 98.5 results that showed the 
superiority of reducing treatment intervals from 3 
to 2 weeks and the beneficial effect of rituximab in 
the elderly, respectively, randomising young high-risk 
patients to CHOP-21 is difficult and probably no 
longer practicable. Because there are no generally ac- 
cepted standards for the treatment of these patients, 
young high-risk patients should only be treated within 
large prospective randomised trials. The SAKK com- 
pares the “Gianni Approach” with CHOP-21 in the 
MISTRAL trial; the DSHNHL compares 4 cycles of 
Mega-CHOEP (of which 3 are given with stem cell 
support) with 8 cycles of CHOEP-14. For the few 
young patients with a high-risk profile who do not 
qualify for such trials, 4 cycles of ACVBP or 8 cycles 
of CHOEP-14 might be justified. 
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