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Chemotherapy: the more, the better in malignant lymphoma?

AbstractmSeveral clinical trials have demonstrated that
high-dose chemotherapy (HDC) with autologous hemato-
poietic stem-cell transplantation is more effective than
conventional-dose chemotherapy in some subsets of pa-
tients with malignant lymphoma, such as relapsed aggres-
sive lymphoma patients showing a response to salvage
chemotherapy and those with Hodgkin’s disease who fail
primary initial chemotherapy. This paper summarizes re-
cent findings and the following issues remaining to be
resolved: (1) whether HDC is superior to conventional-
dose chemotherapy as initial therapy for aggressive lym-
phoma in unfavorable risk groups, (2) whether single HDC
or multiple semi-HDC is better, (3) whether HDC has
curative potential in indolent lymphoma or mantle-cell
lymphoma, and (4) the HDC regimen that is most useful.
To clarify these controversial issues, well-designed clinical
trials are needed. To evaluate whether the concept “the
more chemotherapy, the better in malignant lymphoma” is
valid, the Lymphoma Study Group of the Japan Clinical
Oncology Group is conducting two kinds of clinical trials in
high- and high–intermediate-risk aggressive lymphoma
patients, focusing on the dose intensity of key agents.
One is a randomized phase II trial of dose-escalated
cyclophosphamide, doxorubicin, vincristine, and predniso-
lone (high CHOP) versus shortened CHOP (biweekly
CHOP) with prophylactic use of granulocyte colony-
stimulating factor. The other is a phase II trial of HDC
with peripheral blood stem-cell transplantation as a part of
the initial therapy. If promising results are obtained from

these trials a randomized phase III trial will be considered
to compare the best dose-intensive regimen with standard
CHOP.
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Introduction

In cancer chemotherapy the concept of “the more, the
better” has been one of the most controversial issues. In
general, anticancer agents are directly toxic to tumor cells,
and the degree of tumor-cell killing is usually proportional
to the dose and the duration of exposure. Several preclinical
studies demonstrated that there was a steep linear-log dose-
response relationship for alkylating agents, anthracyclines,
and platinum compounds but not for antimetabolites [6].
The dose-limiting toxicity (DLT) of most anticancer agents
is myelotoxicity. If the myelotoxicity of anticancer agents
with a steep dose-response relationship could be amelio-
rated, the dose of such anticancer agents could probably be
escalated and their antitumor effects potentiated.

Combination chemotherapies against aggressive lymphoma

Malignant lymphoma is one of the most chemosensitive
neoplasms, and a number of anticancer agents have demon-
strated antitumor effects. Since DeVita et al. [4] reported
the curative potential of the nitrogen mustard, vincristine,
procarbazine, and prednisolone (MOPP) regimen in pa-
tients with Hodgkin’s disease, a tremendous number of
combination chemotherapy regimens for use in Hodgkin’s
disease and non-Hodgkin’s lymphoma (NHL) have been
reported. In chemotherapy for NHL of aggressive histology
(intermediate- and high-grade histology), according to the
Working Formulation [18], cyclophosphamide, doxorubi-
cin, vincristine, and prednisone (CHOP) [17] and CHOP-
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like regimens [15, 22] are standard combination chemo-
therapy regimens.

Since the late 1970s, on the basis of the Goldie-Coldman
hypothesis [9] the development of “non-cross-resistant,
alternating combination chemotherapy regimens” such as
methotrexate with leucovorin rescue, bleomycin, doxorubi-
cin, cyclophosphamide, vincristine, and dexamethasone
(M-BACOD) and prednisone, doxorubicin, cyclophospha-
mide, and etoposide (ProMACE)-MOPP has been reported.
These regimens included bleomycin, methotrexate, procar-
bazine, and cytosine arabinoside, which were expected to
be non-cross resistant to the agents in the CHOP regimen.
These are called second-generation chemotherapies, where-
as CHOP and CHOP-like regimens are called first-genera-
tion chemotherapies.

Thereafter, promising results of “the third-generation
chemotherapies” such as methotrexate with leucovorin
rescue, doxorubicin, cyclophosphamide, vincristine, pred-
nisone, and bleomycin (MACOP-B) and prednisone, doxo-
rubicin, cyclophosphamide, and etoposide followed by
cytarabine, bleomycin, vincristine, and methotrexate with
leucovorin rescue (ProMACE-CytaBOM) were reported.
These regimens were devised to intensify the relative
dose intensity by shortening the therapeutic duration
using multiple anticancer agents, similarly to the second-
generation regimens. However, subsequent multicenter
phase II studies could not reproduce the initially positive
results of single-institution studies of M-BACOD, Pro-
MACE-CytaBOM, and MACOP-B.

First-generation CHOP revisited

Several large-scale, prospective randomized phase III stud-
ies comparing second- or third-generation regimens with
CHOP revealed that these regimens were equivalent to
CHOP in terms of therapeutic efficacy but were more
expensive and more toxic [3, 5, 10]. Therefore, most
oncologists currently consider CHOP to be the gold stan-
dard.

Several reasons to explain the failure of the second- and
third-generation strategies have been proposed. Probably
the most important is that the dose intensity of key agents
such as cyclophosphamide and doxorubicin achieved in
these regimens is lower than that reached in CHOP. If the
dose intensity of key agents is a significant determinant of
the therapeutic outcome, as the Stanford group has indi-
cated on the basis of multivariate analysis [14], the second-
and third-generation chemotherapy regimens would not be
appropriate methods to evaluate the concept of the more,
the better. Patient selection, small sample sizes, and short
follow-up duration might also explain the initial false-
positive results. In 1993 the International Non-Hodgkin’s’s
Lymphoma Prognostic Factors Project [13] revealed that
there were significantly heterogeneous prognostic subsets
among aggressive lymphoma patients. Therefore, we must
readdress the issue of the more, the better taking the
prognostic subsets into consideration.

High-dose chemotherapy with autologous hematopoietic

stem-cell transplantation in relapsed aggressive lymphoma

The most effective method to ameliorate the myelotoxicity
of anticancer agents is autologous hematopoietic stem-cell
transplantation (AHSCT). Malignant lymphoma is one of
the neoplasms in which the therapeutic efficacy of high-
dose chemotherapy (HDC) with AHSCT has been exten-
sively investigated [1, 20]. Several clinical trials have
demonstrated that HDC is a promising treatment modality
in relapsed aggressive lymphoma patients who have re-
sponded to salvage chemotherapy [20]. In 1995 the first
international prospective randomized study comparing
HDC with autologous bone marrow transplantation
(ABMT) and conventional-dose salvage chemotherapy
was reported [21]. This study clearly demonstrated overall
and event-free survival rates that were significantly higher
after HDC than after conventional-dose chemotherapy.

The therapeutic efficacy of HDC with AHSCT has also
been extensively investigated in Hodgkin’s disease [2].
Several single-arm phase II studies suggested that HDC
was superior to conventional-dose salvage chemotherapy in
patients with Hodgkin’s disease who failed initial therapy,
and the most compelling evidence for the superiority of
HDC in such patients was reported by the British National
Lymphoma Investigation [16]. This was the first random-
ized comparison of HDC with conventional-dose chemo-
therapy in relapsed or refractory Hodgkin’s disease, and it
showed that the actuarial 3-year event-free survival rate
was significantly better in patients who received HDC
(53% versus 10%). This study was closed early because
patients refused to be randomized. Thus it appears that the
superiority of HDC with AHSCT has been confirmed in
patients with chemotherapy-sensitive aggressive lymphoma
in relapse and those with Hodgkin’s disease who fail initial
chemotherapy.

HDC with AHSCT as initial chemotherapy in poor-prognosis

aggressive lymphoma

After randomized studies had documented the superiority
of HDC in patients with aggressive lymphoma or Hodgkin’s
disease in relapse, many investigators proceeded to conduct
clinical trials to investigate the effectiveness of initial HDC
for aggressive lymphoma patients with poor prognosis. The
results of at least four prospective randomized trials ad-
dressing this important issue have been reported. The first
study was a French multicenter randomized trial comparing
HDC and ABMT with sequential chemotherapy in poor-
prognosis aggressive lymphoma [11]. A poor prognosis was
defined as the presence of at least one of the following
unfavorable prognostic factors: an Eastern Cooperative
Oncology Group performance status of 2–4; the presence
of two or more extranodal sites, and a tumor burden
measuring$10 cm in the largest dimension. In this study,
patients who achieved a complete remission with induction
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chemotherapy were further randomly assigned to receive
one of two consolidation procedures. It was concluded that
consolidation with HDC and ABMT was not superior to
conventional-dose chemotherapy. However, at the Lugano
Conference in June 1996 the updated results of this trial
were reported [12]. The researchers reanalyzed the survival
data according to the International Index and found that the
5-year disease-free survival rate was significantly higher in
the ABMT arm (57% versus 36%,P = 0.01). However,
these are not confirmatory data because this was a subset
analysis.

The second prospective randomized study to examine
the role of the early administration of HDC was reported by
a Dutch group [25]. In this study, 69 slow responders,
defined as having achieved only a partial response after
three courses of CHOP, were randomized. The patients
assigned to the ABMT arm were treated with high-dose
cyclophosphamide (60 mg/kg given for 2 days) and total-
body irradiation (800 cGy given in one fraction), and those
assigned to the CHOP arm received an additional five
courses of CHOP. The overall and event-free survival
rates obtained in the ABMT arm were inferior to those
obtained in the CHOP arm, although not significantly so.
The patients who responded slowly to CHOP did as well as
those who responded rapidly. In addition, reanalysis using
the International Index revealed that more than half of the
randomized patients could be classified into low- or low-
intermediate-risk groups. Therefore, the most significant
problem in this study was inappropriate patient populations.

The third randomized study was a multicenter Italian
study that compared HDC with AHSCT against a third-
generation regimen, MACOP-B [7]. It was concluded that
the 7-year results in the high-dose arm were superior to
those in the MACOP-B arm, although the HDC regimen
was unique and very complicated [high-dose cyclophos-
phamide (day 0) followed by vincristine and high-dose
methotrexate with leucovorin rescue (day 21), followed
by high-dose etoposide (day 34), and finally by total body
irradiation plus melphalan with AHSCT (day 60)].

The fourth randomized trial was reported by a French
group at the Lugano Conference [8]. In this study a short-
term high-intensity treatment in combination with AHSCT
on day 60 was used to increase the response rate, and 302
high- and high–intermediate-risk aggressive lymphoma
patients (according to the age-adjusted International
Index) were randomized either to this treatment or to
doxorubicin, cyclophosphamide, vindesine, and prednisone
(ACVB). Short-term intensive treatment with AHSCT was
significantly inferior to conventional-dose chemotherapy in
terms of overall and event-free survival.

Although several randomized trials have been reported,
it is very difficult to draw a definitive conclusion regarding
the role of the early administration of HDC. The four major
differences in the randomized studies reported are: (1) the
patient selection criteria, (2) the HDC regimen, (3) the
timing of HDC, and (4) the standard-dose regimen. To
address this important issue properly, carefully designed
clinical trials are needed.

Remaining controversial issues regarding HDC

The findings and the controversial issues regarding HDC
are summarized in Table 1. The following issues remain
unresolved: whether single HDC or multiple semi-HDC is
better, whether HDC has curative potential in indolent
lymphoma or mantle-cell lymphoma, and the HDC regimen
that is most effective. To clarify these controversial issues,
more well-designed clinical trials must be conducted.

Clinical trials conducted by the Lymphoma Study Group of

the Japan Clinical Oncology Group

The Lymphoma Study Group of the Japan Clinical Oncol-
ogy Group (JCOG-LSG) has conducted consecutive multi-
center clinical trials of regimens for the treatment of
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Table 1mFindings and controversial issues regarding HDC with AHSCT in malignant lymphoma

Findings:
1. HDC is more effective than salvage chemotherapy with a conventional dose in relapsed patients with chemotherapy-sensitive aggressive

lymphoma

2. Most rapid hematologic recovery after transplantation is achieved in patients undergoing peripheral blood stem-cell rescue than in patients
receiving ABMT

3. HDC is probably superior to salvage chemotherapy with a conventional dose in the treatment of patients with Hodgkin’s disease in whom
primary chemotherapy fails or initial remission is brief

Controversies:
1. Is HDC superior to conventional-dose chemotherapy as an initial therapy for aggressive lymphoma patients in unfavorable risk groups?

2. To obtain more potent antitumor effects, is single HDC or multiple semi-HDC better?

3. Does HDC have curative potential in patients with indolent lymphoma or mantle-cell lymphoma?

4. Which HDC regimen is the most effective?

5. Is in vitro purging of lymphoma cells or CD34+ selection of harvested hematopoietic stem cells a useful method of decreasing the relapse rate
after transplantation?

6. Is there a role for allogeneic peripheral blood stem-cell transplantation in the treatment of malignant lymphoma?



aggressive lymphoma [22–24]. We have also investigated
the second- and third-generation multiagent strategies [24].
However, on the basis of the results of large-scale random-
ized studies conducted in Western countries [3, 5, 10], we
changed our strategy from multiagent chemotherapy to
dose-intensive chemotherapy focusing on key agents.

To address the concept of the more, the better in
malignant lymphoma the JCOG-LSG is conducting two
kinds of clinical trials in high- and high-intermediate-risk
(according to the International Index) aggressive lymphoma
patients. One is a randomized phase II trial of dose-
escalated CHOP (high CHOP) versus shortened CHOP
(biweekly CHOP) with prophylactic use of granulocyte
colony-stimulating factor. The treatment scheme of
JCOG9505 (LSG19 versus LSG20) is shown in Table 2.
The dose and the schedule for high CHOP were determined
on the basis of the results of a combination phase I/II study
[19], and the primary end point is response.

The other study is a phase II trial of HDC with
peripheral blood stem cell rescue as a part of the initial
therapy. The treatment scheme of JCOG9506 (LSG18) is
shown in Table 3. In this study, high- and high-intermedi-
ate-risk (according to the age-adjusted International Index)
aggressive lymphoma patients were eligible. They receive
HDC followed by autologous peripheral blood stem-cell
transplantation after four to six cycles of biweekly CHOP. If
promising results are obtained in these trials, a prospective
randomized phase III trial will be considered to compare
the best dose-intensive regimen with standard CHOP.
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Table 2mTreatment scheme used in JCOG9505, a randomized phase II study comparing biweekly CHOP with high CHOP in high- and high-
intermediate-risk aggressive lymphoma patientsa (div Drip i. v. infusion,G-CSFgranulocyte colony-stimulating factor)

Regimen Drug Dose Days of
administration

Biweekly CHOP (LSG19) Cyclophosphamide 750 mg/m2 div 1
Doxorubicin 50 mg/m2 div 1
Vincristine 1.4 mg/m2 i.v. (maximum 2.0 mg) 1
Prednisolone 100 mg p.o. 1–5
G-CSF 2µg/kg s.c. 3–(13)
Eight cycles were given with an interval
of 2 weeks between cycles

High CHOP (LSG20) Cyclophosphamide 1500 mg/m2 div 1
Doxorubicin 70 mg/m2 div 1
Vincristine 1.4 mg/m2 i.v. (maximum 2.0 mg) 1
Prednisolone 100 mg p.o. 1–5
G-CSF 2µg/kg s.c. 3–(20)
Seven cycles were given with an interval
of 3 weeks between cycles

a The primary end point is response

Table 3mTreatment scheme for JCOG9506, a phase II study of HDC with autologous hematopoietic stem-cell rescue in high- and high-
intermediate-risk aggressive lymphoma patientsa (div Drip i. v. infusion,G-CSFgranulocyte colony-stimulating factor)

Drug Dose Days of
administration

Initial chemotherapy (biweekly CHOP):
Cyclophosphamide 750 mg/m2 div 1
Doxorubicin 50 mg/m2 div 1
Vincristine 1.4 mg/m2 i. v. (maximum 2.0 mg) 1
Prednisolone 100 mg p.o. 1–5
G-CSF 2.5, 10µg/kg s.c. 3–(13)
Four to six cycles were given with an interval of 2 weeks
between cycles

HDC with autologous hematopoietic stem-cell rescue:
Dexamethasone 25 mg/m2 div –7 to –3
Carboplatin 200 mg/m2 div –7 to –3
Etoposide 250 mg/m2 div –7 to –3
Cyclophosphamide 1200 mg i.v. –7 to –3
Mesna 120% of cyclophosphamide dose –7 to –3
Stem-cell rescue 0– (1)
G-CSF 5µg/kg s.c. 1

a The primary end point is survival



References

1. Armitage JO (1989) Bone marrow transplantation in the treatment
of patients with lymphoma. Blood 73:1749

2. Bierman PJ, Vose JM, Armitage JO (1994) Autologous transplan-
tation for Hodgkin’s disease: coming of age? Blood 83:1161

3. Cooper IA, Wolf MM, Robertson TI, Fox RM, Matthews JP, Stone
JM, Ding JC, Dart G, Matthews J, Firklin FC, Lowenthal RM,
Ironside P for the Australian and New Zealand Lymphoma Group
(1994) Randomized comparison of MACOP-B with CHOP in
patients with intermediate-grade non-Hodgkin’s lymphoma. J Clin
Oncol 12:769

4. DeVita VT Jr, Serpick AA, Carbone PP (1970) Combination
chemotherapy in the treatment of advanced Hodgkin’s disease.
Ann Intern Med 73:881

5. Fisher RI, Gaynor ER, Dahlberg S, Oken MM, Grogan TM, Mize
EM, Glick JH, Coltman CA Jr, Miller TP (1993) Comparison of a
standard regimen (CHOP) with three intensive chemotherapy
regimens for advanced non-Hodgkin’s lymphoma. N Engl J Med
328:1002

6. Frei E III, Antman K, Teicher B, Eder P, Schnipper L (1989) Bone
marrow autotransplantation for solid tumors: prospect. J Clin
Oncol 7:515

7. Gianni AM, Bregni M, Siena S, Brambilla C, Di Nicola M,
Lombardi F, Gandora L, Tarella C, Pileri A, Stern A,
Valagussa P, Bonadonna G (1996) Is high-dose better than stan-
dard-dose chemotherapy as initial treatment of poor-risk large-cell
lymphomas?: A critical analysis from available randomized trials.
Ann Oncol 7[Suppl 3]:12

8. Gisselbrecht C, Lepage E, Morel P, Lederlin P, Coiffier B, Tilly H,
Bosly A, Gabarre J, Briere J, Fillet G, Molina T, Reyes F, for the
GELA (1996) Short and intensified treatment with autologous
stem-cell transplantation versus ACVB regimen in poor prognosis
aggressive lymphoma: prognostic factors of induction failure. Ann
Oncol 7[Suppl 3]:18

9. Goldie JH, Coldman AJ (1979) A mathematical model for relating
the drug sensitivity of tumors to their spontaneous mutation rate.
Cancer Treat Rep 63:1727

10. Gordon LI, Harrington D, Andersen J, Colgan J, Glick J, Neiman
R, Mann R, Resnick GD, Barcos M, Gottlieb A, O’Connell M
(1992) Comparison of a second-generation combination che-
motherapeutic regimon (m-BACOD) with a standard regimen
(CHOP) for advanced diffuse non-Hodgkin’s lymphoma. N Engl
J Med 327:1342

11. Haioun C, Lepage E, Gisselbrecht C, Coiffier B, Bosly A, Tilly H,
Morel P, Nouvel C, Herbrecht R, D’Agay MF, Gaulard P, Reyes F
for the Groupe d’Etude des Lymphomes de l’Adulte (1994)
Comparison of autologous bone marrow transplantation with
sequential chemotherapy for intermediate-grade and high-grade
non-Hodgkin’s lymphoma in first complete remission: a study of
464 patients. J Clin Oncol 12:2543

12. Haioun C, Lepage E, Gisselbrecht C, Coiffier B, Bosly A,
Dupriez B, Nouvel C, Tilly H, Lederlin P, Biron P, Briere J,
Gaulard P, Reyes F (1996) Autologous bone marrow transplanta-
tion versus sequential chemotherapy for aggressive non-Hodgkin’s
lymphoma in first complete remission: a study of 541 patients
(LNH87-2 protocol). Ann Oncol 7[Suppl 3]:24

13. International Non-Hodgkin’s Lymphoma Prognostic Factors Pro-
ject (1993) A predictive model for aggressive non-Hodgkin’s
lymphoma. N Engl J Med 329:987

14. Kwak LW, Halpern J, Olshen RA, Horning SJ (1990) Prognostic
significance of actual dose intensity in diffuse large-cell lym-
phoma: results of a tree-structured survival analysis. J Clin Oncol
8:963

15. Lee R, Cabanillas F, Bodey GP, Freireich EJ (1986) A 10-year
update of CHOP-bleo in the treatment of diffuse large cell
lymphoma. J Clin Oncol 4:1445

16. Linch DC, Winfield D, Goldstone AH, Moir D, Hancock B,
McMillan A, Chopra R, Milligan D, Vaughan Hudson G (1993)
Dose intensification with autologous bone-marrow transplantation
in relapsed and resistant Hodgkin’s disease: results of a BNLI
randomized trial. Lancet 341:1051

17. McKelvey EM, Gottlieb JA, Wilson HE, Haut A, Talley RW,
Stephens R, Lane M, Gamble JF, Jones SE, Grozea PN, Gutterman
J, Coltman C Jr, Moon TE (1976) Hydroxydaunomycin (adriamy-
cin) combination chemotherapy in malignant lymphoma. Cancer
38:1484

18. Non-Hodgkin’s Lymphoma Pathologic Classification Project
(1982) National Cancer Institute sponsored study of classifications
of non-Hodgkin’s lymphomas: summary and descriptions of a
Working Formulation for clinical usage. Cancer 49:2112

19. Ohtsu T, Wakita H, Igarashi T, Itoh K, Fujii H, Sasaki Y (1996) A
phase I–II study of dose-escalating CHOP with or without G-CSF
for aggressive non-Hodgkin’s lymphoma. Ann Oncol 7[Suppl
3]:59

20. Philip T, Armitage JO, Spitzer G, Chauvin F, Jagannath S, Cahn
J-Y, Colombat P, Goldstone AH, Gorin NC, Flesh M, Laporte J-P,
Maraninchi D, Pico J, Bosly A, Anderson C, Scots R, Biron P,
Cabanillas F, Dicke K (1987) High-dose therapy and autologous
bone marrow transplantation after failure of conventional chemo-
therapy in adults with intermediate-grade or high-grade non-
Hodgkin’s lymphoma. N Engl J Med 316:1493

21. Philip T, Gugulielmi C, Hagenbeek A, Somers R, Van der Lelie H,
Bron D, Sonnenveld P, Gisselbrecht C, Cahn J-Y, Harousseau J-L,
Coiffier B, Biron P, Mandelli F, Chauvin F (1995) Autologous
bone marrow transplantation as compared with salvage chemo-
therapy in relapses of chemotherapy-sensitive non-Hodgkin’s
lymphoma. N Engl J Med 333:1540

22. Shimoyama M, Ota K, Kikuchi M, Yunoki K, Konda S,
Takatsuki K, Ichimaru M, Ogawa M, Kimura I, Tominaga S,
Tsugane S, Taguchi H, Minato K, Takenaka T, Tobinai K, Kurita
S, Oyama A, Hisano S, Kozuru M, Matsumoto M, Nomura K,
Takiguchl T, Sugai S, Yamaguchi K, Hattori T, Kinoshita K,
Tajima K, Suemasu K, for the Lymphoma Study Group (1988)
Chemotherapeutic results and prognostic factors of patients with
advanced non-Hodgkin’s lymphoma treated with VEPA or VEPA-
M. J Clin Oncol 6:128

23. Shimoyama M, Ota K, Kikuchi M, Yunoki K, Konda S,
Takatsuki K, Ichimaru M, Tominaga S, Tsugane S, Minato K,
Tobinai K, Oyama A, Hisano S, Matsumoto M, Takiguchi T,
Yamaguchi K, Kinoshita K, Tajima K, Suemasu K for the
Lymphoma Study Group (1988) Major prognostic factors of
adult patients with advanced T cell lymphoma/leukemia. J Clin
Oncol 6:1088

24. Tobinai K, Shimoyama M, Minato K, Shirakawa S, Hotta T,
Fukuhara S, Suzuki H, Ichimaru M, Sai T, Konda S, Mikuni K,
Toki H, Kozuru M, Deura K, Takatsuki K, for the JCOG-Lym-
phoma Study Group (1994) Japan Clinical Oncology Group
(JCOG) phase II trial of second-generation “LSG4 Protocol” in
aggressive lymphoma including ATL: prognostic factors and a
predictive model. Proc Am Soc Clin Oncol 14:378 (abstract)

25. Verdonck LF, Putten WLJ van, Hagenbeek A, Schouten HC,
Sonnenveld P, Imhoff GW van, Kluin-Nelemans HC, Raemaekers
JMM, Oers RHJ van, Haak HL, Schots R, Dekker AW, Gast GC
de, Loewenberg B (1995) Comparison of CHOP chemotherapy
with autologous bone marrow transplantation for slowly respond-
ing patients with aggressive non-Hodgkin’s lymphoma. N Engl
J Med 332:1045

S114


