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Summary

Substantial number of patients who present with non-Hodgkin’s lymphoma cannot be cured of their disease by con-
ventional dose therapy. New data on treatment results in the past decade elucidate the role of high-dose therapy (HDT) and
autologous bone marrow or peripheral blood stem cells in the treatment of malignant lymphomas. There is evidence from
randomized studies that high-dose therapy followed by autografting for relapsed chemosensitive patients is superior to
conventional chemotherapy in terms of disease-free and overall survival. For this group of patients autografting became a
standard approach to therapy. Also the increasing evidences indicate that high-dose therapy and autotransplantation in
first remission improves survival in high-risk patients. The toxicity of the procedure is substantially reduced in recent years.
Several new methods are under investigation, like various forms of immunotherapy and radioimmunotherapy, with the
aim to reduce the incidence of relapse following transplantation.
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TRANSPLANTACIJA AUTOLOGNIH MATICNIH STANICA
U LIJECENJU NE-HODGKINOVOG LIMFOMA
Sazetak

Brojne bolesnike s ne-Hodgkinovim limfomom nije moguce izlije¢iti terapijom konvencionalnih doza. Novi podaci o
rezultatima lijecenja u posljednjem desetljecu rasvjetljavaju ulogu terapije velikim dozama i mati¢nih stanica autlogne
kostane srzi ili periferne krvi u lije¢enju zlo¢udnih limfoma. U randomiziranim je ispitivanjima dokazano da je terapija ve-
likim dozama nakon koje slijedi autotransplantacija primijenjena u kemosenzitivnih bolesnika s relapsom uspjesnija od
konvencionalne kemoterapije s obzirom na sveukupno preZivljenje bez znakova bolesti. Za tu je skuppinu bolesnika auto-
transplantacija postala standardna terapijska metoda. Sve je vise dokaza koji pokazuju da se terapijom velikim dozama i
autotransplantacijom kod prve remisije bolesti postiZe bolje preZivljenje u bolesnika izloZenim velikom riziku. Toksi¢nost
postupka posljednjih je godina znatno smanjena. Ispituje se nekoliko novih metoda, poput raznih oblika imunoterapije i
radioimunoterapije, s ciljem da se pojavnost relapsa nakon transplantacije smanji.

KLJUCNE RIJECI: ne-Hodgkinov limfom, autotransplantacija

INTRODUCTION . .
most common type of NHL is follicular lympho-

Non-Hodgkin’s lymphoma (NHL) is the ma. Its incidence has risen by 150% from 1950 un-

most commonly occurring hematological malig- til 1990, and it is still rising, at the speed greater
nancy. 85% of NHLs are B cell lymphomas; the than in other malignancies. Although consider-
most common occurring varieties include the dif- able progress has been made in the understanding
fuse B cell large cell lymphomas, while the second of etiology and pathogenesis of the disease, and in
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treatment as well, there are still questions that
need to be addressed.

RECENT ADVANCES IN CONVENTIONAL
LYMPHOMA THERAPY

Even though for most of aggressive non-
Hodgkin’s lymphomas complete remission (CR)
can be achieved with combined cytostatic therapy
containing anthracyclines, like CHODP, less than
50% of patients are cured of their illness (1). Using
more intense chemotherapy combinations like
MACOP-B, ProMace-CytaBOM or m-BACOD,
did not prove superior to CHOP in achieving CR,
in disease-free survival (DFS) or overall survival
(OS) of patients (2-4) The value of adding ritux-
imab, a chimeric anti-CD20 monoclonal antibody
that displays intrinsic anti-lymphoma effect but
also initiates complement-dependent cytotoxicity
and antibody-dependent cellular cytotoxicity, was
confirmed in the pivotal study of 166 patients with
refractory or relapsed indolent lymphoma achiev-
ing an overall response rate od 48% and a median
time to progression of 13 months, with negligible
side-effects profile (5). Its value has been proved
since in younger population as well (6), and espe-
cially strong evidence for that has been provided
by the study of Sehn and others that showed a
profound effect on survival achieved by addition
of rituximab therapy to all newly diagnosed pa-
tients with advanced diffuse large B cell lympho-
ma in British Columbia (7). The study showed that
both progression-free survival (PFS) and overall
survival were significantly improved in the pos-
trituximab group, and the effect was present re-
gardless of the age group of the patient. The addi-
tion of rituximab to standard chemotherapy now
represents the standard of care in the first line
treatment of CD20+ lymphoma.

There has been a lot of debate and a fair
amount of clinical data addressing the issue of
dose intensification in induction therapy. Dose es-
calation with granulocyte colony-stimulating fac-
tor (G-CSF) support has been investigated, ratio-
nale being that with G-CSF support higher doses
can be delivered. After showing that maximum
tolerated dose (MTD) of cyclophosphamide in the
CHOP regimen can be increased by the factor of
1.8 (up to 2750/m?) with acceptable toxicity using
G-CSF support (8, 9), and that also significant
dose-escalation of epirubicin and cyclophospha-
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mide in CEOP regimen is possible with filgrastim
support (10), following studies looked at the sur-
vival benefit of escalated doses. Using escalated
doses of CHOPE regimen where MTD for cyclo-
phosphamide was 1500mg/m? and 160mg/m? for
etoposide respectively response and survival rates
of patients, even with the addition of G-CSF, ap-
pear similar to the rates reported with standard-
dose CHOP. Another study by Gordon and others
also confirmed that, albeit feasible, dose escalation
with G-CSF support does not offer considerable
survival benefit (11, 12). Recently the focus has
shifted more towards increasing dose density of
chemotherapy. Two important studies have been
published as result of work done by German High-
Grade Non-Hodgkin’s Lymphoma Study Group,
showing that reducing the interval between CHOP
cycles on two instead of three weeks is not only
feasible with G-CSF support, but also improves
overall survival in both younger and older patient
group. This approach could be considered as the
new standard chemotherapy regimen (13, 14).

MYELOABLATIVE HIGH-DOSE
CHEMOTHERAPY (HDT)

WITH AUTOLOGOUS STEM CELL
TRANSPLANTATION (ASCT)
FOR RELAPSED NHL

Substantial number of patients who present
with non-Hodgkin’s lymphoma cannot be cured
of their disease by conventional dose therapy.
Even though the addition of rituximab has re-
markably improved event-free survival (EFS) for
patients with aggressive NHL, there is still a con-
siderable portion of patients that will relapse after
achieving remission, or those with primarily re-
fractory disease that will need additional therapy.
In the PARMA study, 109 patients with chemo-
sensitive relapsed disease were assigned to receive
four additional cycles of chemotherapy or HDT
followed by bone marrow transplantation, HDT
yielded considerably better EFS and OS. (15). EFS
after a 5-year period was 46% in the transplanta-
tion group and 12% in the group receiving only
chemotherapy (p=0.001), while overall survival
was 53 and 32 percent, respectively (p=0.038).
There were also other clinical data that showed
22-53% EFS after ASCT (16, 17), so this approach
became a standard of care for relapsed chemosen-
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Table 1.
RANDOMIZED STUDIES OF THE EFFICACY OF STANDARD THERAPY VERSUS ASCT
IN THE TREATMENT OF NON-HODGKIN’S LYMPHOMA IN FIRST REMISSION
Authors Therapy No of Prognostic Disease-free survival | Overall survival
patients | group, stage
Haioun et al 1994. Stand. LNH-84 234 I CR (all types) 52% -3y 71% -3y
CVB-ASCT 230 59% -3y 69% -3y
(p=0.46) (p=0.06)
Haioun et al 1997. (22) Stand. LNH-84 55 IPIH/I, H 39% -5y 52%
CVB-ASCT 77 59% -5y 65%
(p=0.01) (p=0.06)
Santini et al. 1998 (24) Standard therapy 124 I CR (alltypes) |NS
ASCT IPIH/IL H 48% - 3 y stand th.
87% - 3y ASCT
(p=0.008)
Gianni et al 1997 (25) MACOP-B. 50 I/l bulky 76% 81%
ASCT 48 /v 49% 55%
(p=0.004) (p=0.09)
Haioun 2000. (23) CVB-ASCT vs. 451 IPIH/ILH 55% -8y 64% -8y
Stand. LNH-84 (277) 39% -8y 49% -8y
(p=0.02) (p=0.04)
Gisselbrecht et al 2002 (28) | ACVBP vs. 181 52% 60%
shortened induction + ASCT 189 39% 46%
(p=0.01) (p=0.007)
Martelli et al 2003 (29) MACOP-B vs. MACOP-B 75 H/l, H 65% -5y 65% -5y
abbr + ASCT 75 77% 64%
(p =0.22) (p =0.95)
Milpied at al 2004 (30) CHOP vs. 99 Il bulky, lI, IV 37%-5y 56% -5y
HDT + ASCT 98 55% 71%
(p=0.037) (p=0.076)
Sebban C et al (31) CHVP + IFN vs. 209 p=0.11 p=0.53
CHOP + ASCT 192 NS NS

CVB - ciclophosphamide, etoposide, carmustin, BEAM — carmustin, etoposide, cytarabine, melphalan, IPI - international prognostic index, H/I - high/inter-
mediate, H — high risk, BM- bone marrow, PBSC- peripheral blood stem cell, BEAC- carmustin, etoposide, cytarabine, cyclophosphamide, P-cisplatinum, TBI-
total body irradiation, CTX - cyclophosphamide, VP-16 etoposide, ASCT — autologous stem cell transplantation, NS — non significant

sitive aggressive NHL. In addition, the technology
of transplantation has improved considerably.
With the introduction of peripheral blood stem
cells, and better supportive care in the last 10
years, the mortality of procedure has decreased
considerably, and now is around 5%, which in
conjunction with decrease of procedure costs rep-
resents another argument in favor of considering
ASCT in this group of patients (18).

AUTOLOGOUS STEM CELL
TRANSPLANTATION IN FIRST LINE
THERAPY

After initial success of ASCT in relapsed dis-
ease, recent studies focus to evaluate its value in
an earlier phase of aggressive NHL, predominant-
ly in patients with high risk features.
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International Prognostic Index (IPI) (19) strat-
ifies patients at the time of diagnosis in four differ-
ent groups according to the number of adverse
prognostic factors present at the diagnosis (age,
performance status, LDH, extra nodal disease):
low risk with 73% expected 5-year survival, inter-
mediate low risk with 51%, intermediate high risk
with 43% and high risk with 26% 5-year survival,
respectively. Patients in latter two groups (inter-
mediate high and high risk) with expected survival
lower than 50% are potential candidates for HD
therapy followed by ASCT as consolidation thera-
py in first CR. Haioun and others (20, 21) showed
for the group of high risk patients (IPI 3-5), a clear
benefit of dose intense consolidation approach
with ASCT over sequential chemotherapy, with 8-
year DFS rates of 55% and 39%, respectively (P
=0.02; relative risk, 1.56), and 8-year OS rate 64%
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and 49% (P =.04; relative risk, 1.51). No difference
in outcome was found when looking at low and
high risk groups combined. In other clinical stud-
ies, a significant difference was also noted in sur-
vival of patients only in intermediate high and
high risk according to IPI (22, 23). Another pro-
spective randomized study was done by EORTC
in which patients diagnosed with aggressive NHL
received three cycles of CHVmMP/BV polychemo-
therapy, after which patients that showed at least
partial remission were assigned to receive further
three cycles of CHVmP/BV followed by high-dose
BEAC chemotherapy and ASCT (ASCT arm) or
five more cycles of CHVmP/BV (control arm). In-
tention-to-treat analysis showed no statistical dif-
ference between ASCT group and control group in
respect to the time to disease progression and over-
all survival at 5 years. A subset analysis on IPI risk
groups, although too small for reliable statistical
analysis, yielded similar results (24). Similarly de-
signed study of German High Grade Lymphoma
Study Group also showed no benefit in using
ASCT in the early phase of treatment after 3 cycles
compared to receiving 5 cycles of conventional
therapy (25). A study form French GELA group
clearly showed inferior results for patients ran-
domized to receive ASCT after shortened intensi-
fied induction treatment consisting of 3 cycles of
chemotherapy, in comparison to classical ACVBP
induction therapy followed by sequential consoli-
dation in a poor prognosis aggressive lymphoma
patients younger than 60 yrs (5-year overall sur-
vival for ACVBP and ASCT was 60% and 46% (P
=.007), while event-free survival was 52% and 39%
(P =.01), respectively (26). Another Italian multi-
center randomized trial also showed that abbrevi-
ated chemotherapy followed by intensification
with ASCT is not superior to conventional chemo-
therapy in intermediate high and high risk group
according to the intention-to-treat analysis (27).
Recently, a study was published that compared
ASCT versus CHOP chemotherapy (28). It showed
estimated event-free survival rate at 5 years sig-
nificantly higher among patients who received
high-dose therapy than among patients receiving
CHOP (55+5% vs. 37+5%, P=0.037). Among pa-
tients with a high intermediate risk of death, ac-
cording to the age-adjusted International Prognos-
tic Index, the five-year survival rate was signifi-
cantly higher after high-dose therapy than after
CHOP (74+6% vs. 44+7%, P=0.001). Also, in a re-
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cent study done by Sebban and others (29) a stan-
dard CHVP regimen plus interferon was compared
with 4 courses of CHOP followed by high-dose
therapy with autologous stem cell transplantation
in treatment-naive patients with advanced follicu-
lar lymphoma. Intent-to-treat analysis after a me-
dian follow-up of 7.5 years showed that there was
no difference between the 2 arms in OS (P = 0.53)
or event-free survival (EFS) (P = 0.11). These con-
tradictory results can be in part explained by dif-
ferent inclusion criteria and chemotherapy regi-
mens, and also different time to ASCT procedure
and the number of cycles given before myeloabla-
tive procedure, not to mention response to previ-
ous therapy given. ASCT was more efficient after
completely administered induction therapy, while
negative results mainly came from studies that
evaluated ASCT in the earlier phase after only 3
cycles of chemotherapy. Tandem transplantation
was also evaluated as a treatment option (30). Thir-
ty-six patients received induction with four cycles
of ACVBD, after which peripheral blood stem cells
were collected, and then two consecutive HDT
with peripheral ASCT. Among the 29 patients re-
sponding to induction, 28 received the first HDT
and 24 the second. Three-year EFS and OS was
47% and 50%, respectively, suggesting that tandem
transplant did not improve the results of the study
in which patients received a single consolidative
HDT done by the same group (21).

Special consideration might be paid to man-
tle cell lymphoma, in which a remission can be
achieved in a considerable number of patients, but
they relapse quite fast and frequently. Recently
published study showed excellent results, with
CR achieved in 92% patients after hyper-CVAD +
rituximab, followed by ASCT after Bu/Mel condi-
tioning. With a median follow-up from diagnosis
of 36 months, authors observed OS and EFS both
to be 92% for the whole cohort (31).

With respect to all the data collected in the
field, a panel of experts within the American Soci-
ety for Blood and Marrow Transplantation, after
an analysis of studies published from 1980 until
2000, published an evidence based review (32). On
the basis of evidence of benefits of transplantation
in aggressive lymphomas (diffuse large cell B-cell
non-Hodgkin’s lymphoma, DLCL) following rec-
ommendations have been summarized: transplan-
tation in DLCL is more efficient than conventional
therapy and is recommended as treatment of
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choice in treating patients during first, chemosen-
sitive relapse, for patients in first complete remis-
sion that according to IPI are considered interme-
diate high or high risk, as well as a sequential
high-dose therapy in previously untreated pa-
tients of same risk groups according to IPI. Trans-
plantation is not more efficient than conventional
chemotherapy and therefore is not recommended
for patients in first complete remission that are
considered to be of intermediate low or low risk
according to IPI. Also, it is not recommended in
treating patients that have received only short-
ened induction therapy: 6 or less CHOP cycles, or
12 or less MACOP-B or VACOP-B cycles, which
means that transplantation should be done only
after completely administered induction therapy.
Recommendations are not given for indications
that have not been thoroughly researched, like
chemoresistant relapse, or primarily refractory
disease, first partial remission after completely
administered induction therapy or for sequential
high-dose therapy in patients with lower risk ac-
cording to IPL. It has been suggested that further
studies need to be done.

ALLOGENEIC STEM CELL
TRANSPLANTATION AS AN OPTION

There have not been many studies evaluating
efficacy of allogeneic transplantation in NHL. Sev-
eral retrospective studies comparing alloBMT and
ASCT showed no significant benefit of allogeneic
transplantation (33, 34). A large retrospective
study of transplantations reported to EBMT
showed that, even though allogeneic transplanta-
tion appears to be superior to autologous in terms
of a lower relapse rate, the toxicity of allogeneic
procedures overcomes its benefits and results in
OS that was better for autologous than for alloge-
neic transplantation (34). Since there is no clear
benefit of allogeneic transplantation over autolo-
gous one, patients should receive this therapy
only in the context of a research study.

Allogeneic transplantation is also being used
quite frequently in patients with available donors
that relapse after autologous transplantation. So
far, there has been little data to support this ap-
proach. A retrospective analysis by Freytes and
others (35) evaluated 114 patients in relapse after
ASCT treated with myeloablative allogeneic SCT.
Three-year probabilities of OS and PFS were 33%
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and 25%, respectively, but with a prolonged fol-
low-up nearly all patients experienced disease
progression, and 5-year OS and PFS probabilities
were 24% and 5%, respectively. Complete remis-
sion at the time of allo-HSCT and the use of total
body irradiation (TBI) in patients with non-Hodg-
kin lymphoma (NHL) were associated with lower
rates of disease progression and higher rates of
OS. They found allogeneic transplantation feasible
for patients with lymphoma who have relapsed
after ASCT, this procedure can prolong survival
for a subset of patients, but it is not considered a
curative method.

There are studies currently underway to
evaluate whether allogeneic SCT after non-mye-
loablative conditioning (mini-transplant) could be
the treatment option as a way to harness graft-ver-
sus-lymphoma effect that is undoubtedly present,
avoiding toxicity of high-dose therapy that com-
promise conventional approach.

FUTURE DIRECTIONS

Primary concern regarding treatment of ma-
lignant lymphoma with ASCT is still relatively
high incidence of disease relapse after transplanta-
tion. Besides better selection of patients, and use of
transplantation earlier in the course of the disease,
future studies will be focused on increasing the an-
titumor potential of whole treatment strategy. Fur-
ther increase in the dose of cytotoxic agents admin-
istered might not be an option, since current mye-
loablative protocols are already at the limit of
tolerance. There are many studies underway try-
ing to harness the potential of immune response,
especially in the phase of minimal residual disease,
such as o-interferon, interleukin-2 (IL2), anti-CD19
immunotoxin, or tumor-reactive T lymphocytes.
Specific monoclonal antibodies, like anti-CD20 or
anti-CD25, are being evaluated as therapy before
or after autotransplantation. A group from Stan-
ford evaluated efficacy and safety of adding ritux-
imab in maintenance therapy after HDT and ASCT
in 35 patients with B-cell lymphoma. Rituximab
was administered in 4 weekly infusions (375 mg/
m?) starting at day 42 after HCT and, for 20 pa-
tients, a second 4-week course was given 6 months
after HCT. Toxicity profile was expected and ac-
ceptable. A prospective study of immune reconsti-
tution included measurements of lymphocyte sub-
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sets, immunoglobulins, and response to vaccina-
tion. Despite delayed B-cell recovery and
suppressed immunoglobulin G (IgG) levels and
low pneumococcus antibody titers, serious infec-
tions were not observed (36). Recently published
study compared rituximab maintenance versus
observation after ASCT in patients with aggressive
NHL achieving remission after induction therapy.
A trend towards better 3-year survival for ritux-
imab arm has been demonstrated (80% vs. 72%)
(37). Since early after ASCT the immune system is
not very active and this immune incompetence
could thus result in decreased ability for immune-
mediated tumor eradication, early addition of im-
munotherapy after ASCT might decrease the inci-
dence of relapse and prolong survival. Based on
this hypothesis a study was conducted testing fea-
sibility of adding IL-2 to rituximab in maintenance
therapy after ASCT. The treatment was reported
feasible, with manageable toxicity with 18 of 20 pa-
tients reported alive in complete remission, with a
median follow-up of 55.5 months (38). Another ap-
proach used in vivo purging with rituximab prior
to autologous PBSCT. Fourteen patients with re-
lapsed follicular, marginal zone and mantle cell
lymphoma, with a detectable molecular marker in
peripheral blood received therapy with rituximab
prior to mobilization chemotherapeutic regimen,
and also HDT and ASCT (39). PCR analysis was
performed before rituximab, in stem cell harvest
and during follow-up, and it showed that after
rituximab harvests were free of molecular marker
in 9/11 cases studied; clinical remission was ob-
tained in 13 (93%), and molecular remission in 11
patients (79%).

Based on the success of radioimmunotherapy
(RIT), namely monoclonal antibodies combined
with a radionuclide that delivers radiation at the
site of disease, in treating relapsed and high risk
patients, the benefit of using RIT as a part of pre-
parative regimen for ASCT has been evaluated in
several studies. Two forms of RIT are presently
available on the market, i.e. °°Y-ibritumomab tiux-
etan (Zevalin) and ®'I-tositumomab (Bexxar). A
phase I/II trial, 52 patients with relapsed B-cell
lymphoma were transplanted using preparative
regimen that combined "*'I-tositumomab with eto-
poside and cyclophosphamide. Estimated OS and
PFS at 2 years were 83% and 68%, respectively,
which was superior to nonrandomized compara-
ble group of patients treated with total body irra-
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diation, etoposide and cyclophosphamide (40). In
another study 125 patients were treated with high-
dose RIT using "'I-tositumomab, and compared
to a historical group of patients that received con-
ventional high-dose chemotherapy and ASCT
(41). The estimated 5-year OS and PFS were 67%
and 48%, respectively for high-dose RIT, and 53%
and 29%, respectively for conventional high-dose
therapy. A 100-day treatment-related mortality
was higher in the conventional therapy arm. 3.7%
vs. 11%, respectively.

CONCLUSION

Using high-dose therapy with ASCT it is pos-
sible to provide cure for a substantial number of
patients with non-Hodgkin’s lymphoma, who are
not cured using conventional chemotherapy.
Based on the data from studies presented here,
ASCT has become a standard of care for patients
with relapsed, chemosensitive disease, and this
treatment should be strongly considered in first
remission in patients with high risk disease. ASCT
has not yet proved to be a curative measure for
advanced chemoresistant disease. Treatment-re-
lated mortality has decreased considerably during
the last few years, and the risk of undergoing
ASCT is not much greater than from conventional
chemotherapy. Low risk of treatment further es-
tablishes this method as a treatment option even
in earlier phases of disease.

Despite the success of ASCT, the incidence of
relapse after treatment is still high. Clinical re-
search in the last couple of years has been oriented
towards investigating new approaches that would
possibly decrease relapse incidence after ASCT.
There has been some progress using immunother-
apy before, during or after the transplantation. The
use of monoclonal antibodies, predominantly anti-
CD20, rituximab, has been thoroughly investigat-
ed, and some exciting results have been made.
However, besides a better selection of patients and
using ASCT in the earlier phases of the disease,
further controlled, randomized, prospective clini-
cal trials will clarify some unresolved clinical ques-
tions in the treatment for malignant lymphoma.
The possibilities of further increasing the efficacy
of chemotherapy are limited, since it is already at
the edge of acceptable toxicity. The use of immu-
notherapy is so far the most promising option, es-
pecially in the phase of minimal residual disease.
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This include alpha interferon treatment, IL-2,
monoclonal antibodies such as anti-CD20 (ritux-
imab), anti-CD52 (alemtuzumab), anti-CD22 (epra-
tuzumab), all proved to be promising in further
advancing the efficacy of the treatment. A more of
research is needed in the evolving field of autolo-
gous stem cell transplantation to further advance
curative potential of this treatment strategy.

REFERENCES

1.

2.

10.

Armitage JO. Drug Therapy: Treatment of non-Hodg-
kin’s lymphoma. N Engl ] Med 1993;328:1023-30.
Gordon L, Harrington D, Anderson ] et al. Compari-
son of a second-generation combination chemothera-
py regimen (m-BACOD) with a standard regimen
(CHOP) for advanced diffuse non-Hodgkin’s lympho-
ma. N Engl ] Med 1992; 327: 1342-49.

Cooper IA, Wolf MM, Robertson TI et al. Randomized
comparison of MACOP-B with CHOP in patients with
intermediate-grade non-Hodgkin’s lymphoma. J Clin
Oncol 1994; 12: 769-78.

Fisher RI, Gaynor ER, Dahlberg S et al. Comparison of
a standard regimen (CHOP) with three intensive che-
motherapy regimens for advanced non-Hodgkin’s
lymphoma. N Engl ] Med 1993; 328: 1002-1006.
McLaughlin P, Grillo-Lopez AJ, Link BK et al. Ritux-
imab chimeric anti-CD20 monoclonal antibody thera-
py for relapsed indolent lymphoma: half of patients
respond to a four-dose treatment program. J Clin On-
col 1998; 16: 2825-33.

Pfreundschuh M, Trumper L, Osterborg A, Pettengell
R, et al. CHOP-like chemotherapy plus rituximab ver-
sus CHOP-like chemotherapy alone in young patients
with good-prognosis diffuse large-B-cell ymphoma: a
randomised controlled trial by the MabThera Interna-
tional Trial (MInT) Group. Lancet Oncol 2006 ;7(5):
379-91.

Sehn LH, Donaldson J, Chhanabhai M et al. Introduc-
tion of combined CHOP plus rituximab therapy dra-
matically improved outcome of diffuse large B-cell
lymphoma in British Columbia. J Clin Oncol 2005;
23(22): 5027-33.

Habermann TM, Weller EA, Morrison VA, et al. Ritux-
imab-CHOP versus CHOP alone or with maintenance
rituximab in older patients with diffuse large B-cell
lymphoma. ] Clin Oncol 2006; 24(19): 3121-7.

Itoh K, Ohtsu T, Wakita H et al. Dose-escalation study
of CHOP with or without prophylactic G-CSF in ag-
gressive non-Hodgkin’s lymphoma. Ann Oncol 2000;
11: 1241-47.

Talbot SM, Westerman DA, Grigg AP et al. Phase I and
subsequent phase II study of filgrastim (r-met-HuG-
CSF) and dose intensified cyclophosphamide plus epi-
rubicin in patients with non-Hodgkin’s lymphoma and
advanced solid tumors. Ann Oncol 1999; 10: 907-14.

97

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Gordon LI, Young M, Weller E et al. A phase II trial of
200% Pro- MACE-CytaBOM in patients with previ-
ously untreated aggressive lymphomas: analysis of
response, toxicity, and dose intensity. Blood 1999; 94:
3307-14.

Shipp MA, Neuberg D, Janicek M et al. High-dose
CHOP as initial therapy for patients with poor-prog-
nosis aggressive non-Hodgkin’s lymphoma: a dose-
finding pilot study. ] Clin Oncol 1995; 13: 2916-23.
Pfreundschuh M, Trumper L, Kloess M et al. Two-
weekly or 3-weekly CHOP chemotherapy with or
without etoposide for the treatment of elderly patients
with aggressive lymphomas: results of the NHL-B2
trial of the DSHNHL. Blood 2004; 104: 634—41.
Pfreundschuh M, Tru'mper L, Kloess M et al. Two-
weekly or 3-weekly CHOP chemotherapy with or
without etoposide for the treatment of young patients
with good prognosis (normal LDH) aggressive lym-
phomas: results of the NHL-B1 trial of the DSHNHL.
Blood 2004; 104: 626-33.

Philip T, Guglielmi C, Hagenbeek A et al. Autologous
bone marrow transplantation as compared with sal-
vage chemotherapy in relapses of chemotherapy-sen-
sitive non-Hodgkin’s lymphoma. N Engl ] Med 1995;
333:1540-1545.

Appelbaum FR, Sullivan KM, Buckner CD et al. Treat-
ment of malignant lymphoma in 100 patients with
chemotherapy, total body irradiation, and marrow
transplantation. ] Clin Oncol 1987; 5: 1340.

Horning SJ, Negrin RS, Chao NJ et al. Fractionated to-
tal-body irradiation , etoposide, and cyclophospha-
mide plus autografting in Hodgkin’s diseasde and
non-Hodgkin’s lymphoma. J Clin Oncol 1994; 12:
2552.

Bennett CL, Armitage JL, Armitage GO et al. Cost of
care and outcome of high-dose therapy and autolo-
gous transplantation for lymphoid malignancies: re-
sults from the University of Nebraska 1987 through
1991. J Clin Oncol 1995; 13: 969-73.

Shipp M, Harrington D et al. International non-Hodg-
kin’s lymphoma prognostic factor project: A predic-
tive model for aggresive non-Hodgkin’s lymphoma.
N Engl ] Med 1993; 329: 987-94.

Haioun C, Lepage E, Gisselbrecht C et al. Benefit of
autologous bone marrow transplantation over sequen-
tial chemotherapy in poor-risk aggresive non-Hodg-
kin’s lymphoma: Updated results of the prospective
study LNH87-2. J Clin Oncol 1997; 15: 1131.

Haioun C, Lepage E, Gisselbrecht C et al. Survival
benefit of high-dose therapy in poor-risk aggressive
non-Hodgkin’s lymphoma: Final analysis of the pro-
spective LNH 87-2 protocol — A Groupe d’Etude des
Lymphomes de I’Adulte Study. ] Clin Oncol 2000:
3025-30.

Santini G, Salvagno L, Leoni P et al. VACOP-B versus
VACOP-B plus autologous bone marrow transplanta-
tion for advanced diffuse non-Hodgkin’s lymphoma :



Libri Oncol., Vol. 35 (2007), No 1-3, 91 - 98

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Results of a prospective randomized trial by the Non-
Hodgkin’s Lymphoma Cooperative Study Group. ]
Clin Oncol 1998.

Gianni AM, Bregni M, Siena S et al. High-dose chemo-
therapy and autologous bone marrow transplantation
compared with MACOP-B in aggressive B-cell lym-
phoma. N Engl ] Med 1997; 336: 1290.
Kluin-Nelemans HC, Zagonel V, Anastasopoulou A et
al. Standard chemotherapy with or without high-dose
chemotherapy for aggressive non-Hodgkin’s lympho-
ma: randomized phase III EORTC study. ] Natl Cancer
Inst. 2001; 93(1): 22-30.

Kaiser U, Uebelacker I, Abel U et al. Randomised
study to evaluate the use of high-dose therapy as part
of primary treatment for “aggressive” lymphoma. ]
Clin Oncol 2002; 20(22): 4413-9.

Gisselbrecht C, Lepage E, Molina T et al. Shortened
first-line highdose chemotherapy for patients with
poor-prognosis lymphoma. J Clin Oncol 2002; 20:
2472-76.

Martelli M, Gherlinzoni F, De Renzo A et al. Early au-
tologous stem-cell transplantation versus conventional
chemotherapy as front-line therapy in high-risk, ag-
gressive non-Hodgkin’s lymphoma: an Italian multi-
center randomized trial. ] Clin Oncol 2003; 21: 1255-62.
Milpied N, Deconinck E, Gaillard F et al. Initial treat-
ment of aggressive lymphoma with high-dose chemo-
therapy and autologous stem cell support. N Engl |
Med 2004; 350: 1287-95.

Sebban C, Mounier N, Brousse N, Belanger C, et al.
Standard chemotherapy with interferon compared
with CHOP followed by high-dose therapy with au-
tologous stem cell transplantation in untreated pa-
tients with advanced follicular lymphoma: the GELF-
94 randomized study from the Groupe d’Etude des
Lymphomes de I’Adulte (GELA). Blood. 2006; 108(8):
2540-4.

Haioun C, Mounier N, Quesnel B et al. Tandem auto-
transplant as first-line consolidative treatment in poor-
risk aggressive lymphoma: a pilot study of 36 patients.
Ann Oncol 2001; 12(12): 1749-55.

Ritchie DS, Seymour JF, Grigg AP et al. The hyper-
CVAD-rituximab chemotherapy programme followed
by high-dose busulfan, melphalan and autologous
stem cell transplantation produces excellent event-
free survival in patients with previously untreated
mantle cell lymphoma, Ann Hematol 2007; 86: 101-5.
Hahn T, Wolff SN, Czuczman MS et al. The role of cy-
totoxic therapy with hematopoietic stem cell trans-
plantation in the therapy of diffuse large cell B-cell
non-Hodgkin’s lymphoma: an evidence-based review.
Biol Blood Bone Marrow Transplant 2001; 7: 308-31.
Bierman PJ, Sweetenham JW, Loberiza FR, et al. Syn-
geneic hematopoietic stem cell transplantation for

98

34.

35.

36.

37.

38.

39.

40.

41.

non-Hodgkin’s lymphoma: a comparison with alloge-
neic and autologous transplantation. ] Clin Oncol
2003; 21: 3744-5.

Peniket AJ, Ruiz de Elvira MC, Taghipour G et al. An
EBMT registry matched study of allogeneic stem cell
transplants for lymphoma: allogeneic transplantation
is associated with a lower relapse rate but a higher
procedure-related mortality rate than autologous
transplantation. Bone Marrow Transplant. 2003; 31(8):
667-78.

Freytes CO, Loberiza FR, Rizzo JD, et al. Myeloabla-
tive allogeneic hematopoietic stem cell transplantation
in patients who experience relapse after autologous
stem cell transplantation for lymphoma: a report of
the International Bone Marrow Transplant Registry.
Blood 2004; 104: 3797-803.

Horwitz SM, Negrin RS, Blume KG, et al. Rituximab
as adjuvant to high-dose therapy and autologous he-
matopoietic cell transplantation for aggressive non-
Hodgkin lymphoma. Blood 2004; 103(3): 777-83.
Haioun C, Mounier N, Emile JF, et al. Rituximab vs
observation after high-dose consolidative first-line
chemotherapy (HDC) with autologous stem cell trans-
plantation in poor risk diffuse large B-cell lymphoma.
Blood 2005; 106: 677.

Holmberg LA, Maloney D, Bensinger W, et al. Immu-
notherapy with rituximab/interleukin-2 after autolo-
gous stem cell transplantation as treatment for CD20+
non-Hodgkin’s lymphoma. Clin Lymphoma Myelo-
ma. 2006; 7(2): 135-9.

Belhadj K, Delfau-Larue MH, Elgnaoui T et al. Effi-
ciency of in vivo purging with rituximab prior to au-
tologous peripheral blood progenitor cell transplanta-
tion in B-cell non-Hodgkin’s lymphoma: a single insti-
tution study. Ann Oncol 2004; 15(3): 504-10.

Press OW, Eary JF, Gooley T, et al. A phase I/1I trial of
iodine-131-tositumomab (anti-CD20), etoposide, cy-
clophosphamide, and autologous stem cell transplan-
tation for relapsed B-cell lymphomas. Blood 2000; 96:
2934-42.

Gopal AK, Gooley TA, Maloney DG, et al. High-dose
radioimmunotherapy versus conventional high-dose
therapy and autologous hematopoietic stem cell trans-
plantation for relapsed follicular non-Hodgkin lym-
phoma: a multivariable cohort analysis. Blood 2003;
102: 2351-7.

Author’s address: Professor Damir Nemet, M.D., Ph.D.,
Division of Hematology, Department of Internal Medi-
cine, Clinical Hospital Center Zagreb, Kispaticeva 12,
10000 Zagreb, Croatia



	2007 libri oncologici_1-3_2007.pdf



