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We have conducted a pilot study to investigate the role of was used. All patients engrafted. Two SNCCL patients died
of venoocclusive disease at 25 days and acute leukemia athigh-dose therapy and autologous bone marrow/stem cell

transplantation (ASCT) during first complete or partial re- 27 months posttransplantation. There were six relapses at
1.5 to 12.8 months posttransplantation. At a median follow-mission in 52 patients with poor-risk aggressive lymphoma.

There were 42 patients with intermediate-grade or immu- up of 44 months (range, 1 to 113 months), the estimated 3-
year overall survival (OS) and disease-free survival (DFS) fornoblastic lymphoma who were considered to be high (60%)

and high-intermediate risk (40%) groups at diagnosis based all patients was 84% (95% confidence interval [CI], 70% to
92%) and 82% (95% CI, 68% to 91%), respectively. In theon the age-adjusted International Prognostic Index (IPI) and

10 patients with high-grade, SNCCL (small non-cleaved cell, subset of patients with intermediate-grade and immu-
noblastic lymphoma, the 3-year DFS was 89% (95% CI, 74%Burkitt’s, and non-Burkitt’s), who at presentation had poor-

risk features defined as elevated serum lactate dehydroge- to 96%) for all patients, 87% (95% CI, 67% to 96%) for high-
risk patients, and 92% (95 CI, 61% to 99%) for high-intermedi-nase level, stage IV, and bulky mass ı10 cm. The median

age was 34 years (range, 16 to 56 years). Thirty-nine were ate risk patients. The 3-year OS and DFS for SNCCL patients
were identical at 60% (95% CI, 30% to 84%). These resultstransplanted in first complete remission and 13 in first partial

remission after conventional therapy. Conditioning regi- suggest that high-dose therapy and ASCT during first remis-
sion may improve the survival and prognosis of patientsmens consisted of total body irradiation (TBI) administered

as a single fraction 750 cGy in 3 patients and in fractionated with poor-risk intermediate- and high-grade lymphoma. A
prospective randomized study comparing high-dose therapydoses for a total of 1,200 cGy in 44 patients, in combination

with 60 mg/kg etoposide and 100 mg/kg cyclophosphamide. and ASCT with conventional chemotherapy in IPI high-risk
patients with aggressive non-Hodgkin’s lymphoma shouldFive patients with prior radiotherapy received 450 mg/m2

carmustine instead of TBI. Stem cell sources were either be undertaken.
q 1997 by The American Society of Hematology.bone marrow and/or peripheral blood. No in vitro purging

A level, and number of extra nodal sites), the patient’s response
to tumor (performance status), and the patient’s ability to

LTHOUGH APPROXIMATELY 40% of the patients
with advanced stage intermediate- and high-grade non-

tolerate therapy (age and performance status).2 The Interna-Hodgkin’s lymphoma (NHL) can be cured with combination
tional Prognostic Index (IPI) model has been developedchemotherapy, the majority still die of their disease. Several
based on age, tumor stage, serum LDH level, performanceprognostic variables have been identified by several groups
status (PS), and number of extra nodal sites.3 This IPI sepa-of investigators in an attempt to identify a subset of patients
rates patients at the time of diagnosis into four risk groups:with aggressive NHL who have a poor prognosis and are
low, low-intermediate, high-intermediate, and high, withunlikely to be cured with conventional chemotherapy1 and,
predicted 5-year survival rates of 73%, 51%, 43%, and 26%,therefore, may be a candidate for more aggressive therapy.
respectively. For patients younger than 60 years of age, anA variety of clinical features have been consistently associ-
age-adjusted IPI based on stage, LDH level, and performanceated with a poor prognosis in aggressive NHL, including
status identified four risk groups with predicted 5-year sur-features that reflect the growth and invasive potential of
vival rates of 83%, 69%, 46%, and 32%, respectively. There-the tumor (tumor stage, serum lactate dehydrogenase [LDH]
fore, the IPI and the age-adjusted IPI can be used to identify
patients with higher risks of relapses who may be candidates
for more innovative therapy.From the Department of Hematology and Bone Marrow Trans-

The IPI was specially developed to predict the outcomeplantation, City of Hope National Medical Center, Duarte, CA; and
the Bone Marrow Transplant Program, Stanford University Medical in patients with diffuse mixed, diffuse large-cell, or large-
Center, Stanford, CA cell immunoblastic lymphoma (International Working For-

Submitted April 2, 1997; accepted July 8, 1997. mulation categories’ F, G, and H). This index has not been
Supported by Grants No. NCI PPG CA 30206 and NCI CA 33572. routinely applied to patients with high-grade SNCCL (small
Address reprint requests to Auayporn Nademanee, MD, Depart- noncleaved cell, Burkitt’s, and non-Burkitt’s). However,

ment of Hematology and Bone Marrow Transplantation, City of several adverse prognostic features that are either direct or
Hope National Medical Center, 1500 E Duarte Rd, Duarte, CA

indirect measures of tumor burdens have also been identified
91010.

in patients with SNCCL, including an elevated LDH levelThe publication costs of this article were defrayed in part by page
greater than 500 IU/L, an unresected tumor bulk measuringcharge payment. This article must therefore be hereby marked
greater than 10 cm, and advanced stage with bone marrow‘‘advertisement’’ in accordance with 18 U.S.C. section 1734 solely to
(BM) involvement.4,5 Patients with these poor prognosticindicate this fact.
features had a 2-year relapse-free survival (RFS) of onlyq 1997 by The American Society of Hematology.

0006-4971/97/9010-0013$3.00/0 29%. Treatment of such high-risk patients with intensive
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addition, SNCCL patients were eligible for ASCT after achieving atherapy such as high-dose chemo/radiotherapy and BM
first CR or PR who at presentation had all of these following factors:transplantation (BMT) may be appropriate in an attempt to
elevated LDH level greater than 500 IU/L, unresectable bulky massprevent both systemic and central nervous system relapses.
greater than 10 cm, and stage IV with BM involvement. In our study,A small subset of patients with primary mediastinal large-
PR was defined as greater than 50% to 75% reduction of tumor masscell lymphoma (MLCL) who at presentation have pleural
with or without abnormal 67Ga scans. CR was defined as the complete

effusion, elevated LDH level, and multiple sites of extra- disappearance of all measurable and evaluable disease or greater
nodal involvement represent another group of poor-risk ag- than 75% reduction of tumor mass with negative 67Ga scans.
gressive NHL.6 These patients have an approximately 80% Patient characteristics. Between May 1987 and January 1997,
chance of relapses after initial response to induction chemo- 52 patients with intermediate-grade, immunoblastic lymphoma (IL)

and SNCCL underwent high-dose chemo/radiotherapy or high-dosetherapy and only a 20% chance for long-term disease-free
chemotherapy followed by ASCT during first CR/PR at the City ofsurvival (DFS). In addition, the risk of relapse is extremely
Hope National Medical Center. All patients were treated with induc-high in patients who have residual mass with persistent gal-
tion chemotherapy for a minimum of three cycles or until they hadlium 67 avidity after treatment. Given the poor outcome and
achieved a CR or minimal disease state. Some patients also receivedthe high risk of relapse in these patients, it seems appropriate
radiotherapy to the area of bulky disease at the time of presentationto explore the role of high-dose therapy and autologous BM/
due to airway obstruction, superior vena cava syndrome, or spinal

stem cell transplantation (ASCT) during first complete re- cord compression. All patients were informed of the investigational
mission (CR)/partial remission (PR) in these poor-risk pa- nature of this study and informed consent was obtained from each
tients with MLCL. patient in accordance with institutional guidelines.

We have previously reported the results of our pilot study The patients’ characteristics at diagnosis for intermediate grade
and IL (group I) are shown in Table 1. There were 42 patients: 30of high-dose therapy and ASCT as consolidation therapy
men (71%) and 12 women (29%). The median age was 33.5 yearsduring first CR/PR in 20 patients with poor-risk intermedi-
(range, 16.5 to 56 years). Stages at diagnosis included 5 in stage IIate- and high-grade lymphoma.7 In that study, the poor-risk
(12%), 8 in stage III (19%), and 29 in stage IV (69%). Histologyfeatures included elevated LDH level, bulky mass greater
included 21 diffuse large-cell (50%), 5 diffuse mixed (12%), 6 follic-than 10 cm, advanced stage III or IV, and two or more
ular large-cell (14%), and 10 IL (24%). Thirty-three patients (79%)extranodal sites. Our preliminary results were encouraging,
had extranodal involvement, including pleura in 12, gastrointestinal

with a DFS of 84% at a median follow-up of 34 months. (GI) tract in 10, lung in 6, liver in 5, BM in 3, bone in 4, kidney in
Since the introduction of the IPI in 1993, we have used 5, and skin in 2. Sixteen patients (38%) had ¢2 sites of extranodal
the IPI as criteria for selection of patients with aggressive involvement. Serum LDH levels were elevated in 35 patients (83%)
lymphoma and included only high-risk and high-intermedi- and were normal in 7 patients (17%). ECOG PS included 1 in 5

patients (12%), 2 in 18 (43%), and 3 in 19 (45%). Twenty-nineate risk patients for high-dose therapy and ASCT during first
patients (70%) had bulky diseases ¢10 cm. Based on the age-ad-CR/PR. We extended our study to include patients with poor-
justed IPI, 25 patients (60%) were in the high-risk group and 17risk SNCCL and primary MLCL with poor-risk features as
(40%) were in the high-intermediate group. The median number ofoutlined earlier. We report here the results of high-dose ther-
cycles of combination chemotherapy administered before ASCT wasapy and ASCT during first CR/PR in 52 patients with poor-
6 (range, 3 to 10). Ten patients received 12 weeks of MACOP-Brisk lymphoma, including the 20 patients reported pre-
(methotrexate, doxorubicin, cyclophosphamide, vincristine, predni-

viously.7 sone, and bleomycin) before ASCT. Details regarding induction che-
motherapy regimens used before ASCT are provided in Table 1.

PATIENTS AND METHODS Five patients (12%) also received involved field radiotherapy to sites
of bulky disease as part of their initial therapy. The median timeSelection of patients. Patients were selected for this study based
from diagnosis to ASCT was 6.2 months (range, 3 to 12 months).on the following eligibility criteria: (1) age between 15 and 60 years;
Thirty-two were transplanted in first CR (76%) and 10 in first PR(2) a confirmed histologic diagnosis of high-grade and intermediate-
(24%).grade NHL; (3) poor prognostic factors at diagnosis included stage

Thirteen patients with primary MLCL comprised a subset of pa-III or IV, LDH level greater than one times normal, and ECOG
tients in group I. All patients had bulky mass ¢10 cm at diagnosis,performance status 2 through 4 or at diagnosis were considered to
11 had an elevated LDH level, 8 had pleural effusions at presentation,be high (3 risk factors) and high-intermediate risk (2 risk factors)
4 had ¢2 extranodal sites, and 4 had a positive posttreatment 67Gagroups based on an age-adjusted IPI; (4) attain a CR or PR to first-
scan. According to the age-adjusted IPI, 7 patients were in the high-line standard conventional chemotherapy; (5) normal renal, hepatic,
intermediate and 6 were in the high-risk group. Their characteristicspulmonary, and cardiac function; and (6) negative human immuno-
are shown in Table 2.deficiency virus antibody.

The characteristics of 10 patients with SNCCL are shown in TablePatients were referred for transplant evaluation after having re-
3. There were 7 men and 3 women. The median age was 38 yearsceived some if not most of the induction therapy by the community
(range, 22.5 to 56 years). All but 2 had stage IV disease. All patientshematologists and medical oncologists. High-risk patients were eligi-
also had extranodal involvement, with 80% having ¢2 extranodalble for high-dose therapy and ASCT after they had achieved PR or
sites, including GI tract (6), liver (4), pleura (3), BM (3), bone (1),CR with conventional chemotherapy. High-intermediate risk patients
kidney (1), and skin (1). ECOG PS at diagnosis were PS 2 (4 pa-were eligible for ASCT only if they had achieved a PR with conven-
tients) and PS 3 (6 patients). Serum LDH levels were elevated in 8tional chemotherapy. Patients with primary MLCL with or without
(80%). According to the age-adjusted IPI, there were 8 patients insclerosis who at diagnosis had elevated LDH level with bulky medi-
the high and 2 in the high-intermediate risk group. Prior combinationastinal mass greater than 10 cm associated with a pleural effusion
chemotherapy used before ASCT is listed in Table 3. One patienton chest radiography or computer tomography or who had persistent
also received involved field radiation to a bulky abdominal mass.mediastinal mass with positive posttreatment gallium 67 (67Ga) scans

were also eligible for ASCT after achieving a first CR or PR. In At the time of ASCT, 7 patients were in first CR, whereas 3 patients
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Table 1. Characteristics of 42 Patients With Intermediate Grade treatment received 450 mg/m2 carmustine administered as either a
single infusion over 2 hours or divided over 3 days instead of TBI.and Immunoblastic Lymphoma (Group I)

Autologous marrow harvest, cryopreservation, and reinfusion.
%

All patients had undergone bilateral iliac crest BM biopsies that
n 42 showed no microscopic evidence of lymphomatous involvement at
Age (yr) the time of BM harvesting and at BMT. In addition, cytogenetic

Median 33.5 studies and immunophenotyping were normal in all patients. Patients
Range (16.5-56) with prior BM involvement at the time of diagnosis underwent rein-

M:F 30:12 fusion of peripheral blood stem cells (PBCSs) collected via leuka-
Histology FLC 6, DM 5, DLC 21, IBL 10 pheresis procedures that have been previously described.8 Before
Stage 1989, all patients also underwent three PBSC collections and re-

II 5 12 ceived a combination of BM and PBSCs. Beginning in 1992, PBSCs
III 8 19 were used in preference to BM, even in those without marrow
IV 29 69 involvement. PBSCs were collected after mobilization with granulo-

ECOG cyte colony-stimulating factor (G-CSF) with or without chemother-
PS1 5 12 apy. The marrow and PBSCs were reinfused 48 hours after comple-
PS2 18 43 tion of cyclophosphamide treatment (day 0). Since 1991, G-CSF
PS3 19 45 was administered routinely after BM and PBSC reinfusion when it

LDH became commercially available.
Elevated 35 83 Seven patients (13%) received BM only, 26 (50%) received a
Normal 7 17 combination of BM and PBSCs, and 19 (37%) received PBSCs only.

Bulky DS ¢8 cm The median number of nucleated cells dose reinfused was 2.04 1
Yes 36 86 108/kg (range, 0.14 to 4.94 1 108/kg) for marrow and the PBSC
No 6 14 mononuclear cell dose was 5.4 1 108/kg (range, 1.6 to 11.9 1 108/

Extranodal sites kg) for patients receiving PBSCs alone.
Yes 33 79 Supportive care. All patients were housed in high efficiency
¢2 sites 16 38 particulate air-filtered isolation rooms during the period of granulo-

Age-adjusted IPI risk cytopenia. Nonabsorbable antibiotics (neomycin and oral vancomy-
High 25 60 cin) for GI decontamination were administered to all patients. Tri-
High-intermediate 17 40 methoprim-sulfamethoxazole was administered from day 013 to 03

Prior chemotherapy CHOP 19, CHOP-Bleo 1, MACOP-B 7, and prophylaxis was reinstituted at the time of discharge and contin-
M/m BACOD 8, ProMACE- ued until 6 months posttransplantation. Empiric broad spectrum anti-
CytoBOM 4, ProMACE-MOPP 1, biotics and parenteral nutrition were used as clinically indicated.
Vanderbilt 1, VACOP-B 1 Low-dose amphotericin-B (0.1 to 0.2 mg/kg) was administered on

Median no. of cycles day /1 and continued daily until the day of discharge.9 All blood
(range) 6 (3-10) components were irradiated to 1,500 cGy. Patients who were sero-

Prior RT 5 12 negative for cytomegalovirus (CMV) received CMV-seronegative
Status at BMT blood products.

1 CR 32 76 Statistical methods. Descriptive measures on continuous data
1 PR 10 24 were summarized as medians and ranges. Comparisons of continuous

variables were made using the Wilcoxon rank-sum test. SurvivalAbbreviations: FLC, follicular large cell; DM, diffuse mixed; DLC,
analyses were performed using the product-limit method of Kaplandiffuse large cell; IBL, immunoblastic lymphoma; CHOP, cyclophos-
and Meier, with 95% confidence intervals (CI) calculated using thephamide, doxorubicin, vincristine, prednisone; CHOP-Bleo, CHOP /
method of logit limits. Survival comparisons were made using theBleomycin; MACOP-B, methotrexate, doxorubicin, cyclophospha-
log-rank test.mide, vincristine, prednisone, and bleomycin; M/m BACOD, metho-

trexate, Bleomycin, cyclophosphamide, vincristine, dexamethasone,
RESULTSBleomycin; ProMACE-cyto BOM, cyclophosphamide, doxorubicin,

Etoposide, cytorabine, Bleomycin, vincristine, prednisone; ProMACE- Survival. Forty-five patients (86%) are alive and disease-
MOPP, ProMACE / Nitrogen Mustard, vincristine, prednisone, and free at a median follow-up of 44 months (range, 1 to 113
procarbazine; Vanderbilt, cyclophosphamide, Etoposide, vincristine,

months) for all surviving patients. The estimated 3-year over-Bleomycin, methotrexate, Doxorubicin, prednisone; VACOP-B, etopo-
all survival (OS) and DFS for all patients were 84% (95% CI,side, adriamycin, oncovin, prednisone, and bleomycin.
70% to 92%) and 82% (95% CI, 68% to 91%), respectively
(shown in Fig 1). For group I, the 3-year OS and DFS were
91% (95% CI, 76% to 97%) and 89% (95% CI, 74% to

with residual bulky mass were considered to be in first PR. The 96%), respectively. When the group was separated based on
median time from diagnosis to BMT was 5.8 months (range, 3.6 to the age-adjusted IPI risk group, the 3-year OS and DFS for
12.2 months). the 25 patients in the high-risk group were 91% (95% CI,

Preparative regimen. Unless precluded by previous radiother- 71% to 98%) and 87% (95%CI, 67% to 96%), respectively
apy, all patients received a total body irradiation (TBI)-based regi-

(Fig 2). For the 17 patients in the high-intermediate riskmen. These included fractionated TBI of 1,200 cGy at 120 to 200
group, the 3-year OS and DFS were 91% (95% CI, 56% tocGy per fraction with 50% transmission lung blocks from days 08
99%) and 92% (95% CI, 61% to 99%), respectively. Thereto 05 (44 patients) or single-dose TBI at 750 cGy (3 patients) in
was no statistically significant difference in the OS and DFScombination with 60 mg/kg etoposide on day 04 and 100 mg/kg

cyclophosphamide on day02. Another 5 patients with prior radiation between patients who were transplanted in first CR versus
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Table 2. Characteristics of 13 Patients With Primary MLCL Who Underwent ASCT During First CR/PR

Mediastinal Mass Post-
UPN Age (yr)/Sex Stage at DX ECOG PS LDH Extranodal Sites (cm) RX 67Ga Status at ASCT

5038 33/M IIIA 2 1.2 1 nl No 11 1 10 ND CR
5083 38/M IIB 2 1.7 1 nl No 12 1 10 Neg CR
5125 40/M IVA 3 2.3 1 nl Pleura 15 Pos PR
5285 29/M IIIB 3 1.1 1 nl No 10 1 10 Pos PR
5299 24/M IVB 3 Elevated Liver, pleura, stomach 11 1 5 Neg CR
5424 30/F IVB 3 1.6 1 nl Lung, pleura, liver, 13 Neg CR

kidney, pericardium
5508 17/M IVB 3 3.2 1 nl Pericardium 12 1 10 Neg CR
5515 28/F IIB 2 2.5 1 nl No 11 1 8 Pos PR
5652 33/M IVA 2 3.2 1 nl Pericardium, pleura 12 1 10 Neg CR
5795 27/F IVB 3 nl Pleura 10 Neg CR
5850 34/M IVB 1 1.1 1 nl Pleura 16 Neg CR
5863 27/F IVA 1 5.8 1 nl Pleura, lung 11 1 8 Neg CR
5864 39/M IVB 2 nl Pleura 10 1 9 Pos PR

Abbreviations: UPN, unique patient number; PS, performance status; LDH, lactate dehydrogenase; 67Ga, Gallium scan; nl, normal; ND, not
done; Neg, negative; Pos, positive.

first PR. For the subset of 13 patients with primary MLCL, were both 60% (95% CI, 30% to 84%). The survival curve
both the estimated 3-year DFS and OS plateaued at 89% is shown in Fig 4.
(95% CI, 50% to 98%). Their survival curve is shown in Relapse. Six patients (4 group I and 2 SNCCL) relapsed
Fig 3. The 3-year OS and DFS for the 10 SNCCL patients at 1.5 to 12.8 months posttransplantation. All relapses oc-

curred at the previous sites of bulky disease. The 3-year
probability of relapse for all patients was 13% (95% CI, 6%
to 26%) and for patients with SNCCL (group II) was 22%Table 3. Characteristics of 10 Patients With
(95% CI, 6% to 58%). For group I patients, the 2-year proba-Small Noncleaved Lymphoma
bility of relapse was 8% (95% CI, 1% to 39%) and 13%

%
(95% CI, 4% to 33%) for patients in the high-intermediate

Age, (yr) and high-risk groups, respectively. There was no difference
Median 38 in the relapse rate between patients transplanted in first CR
Range 22.5-56 or first PR.

M:F 7:3
Toxicity. The major nonhematologic toxicities of the

Stage
preparative regimens consisted primarily of oral and GI mu-IIE 1
cositis and skin inflammation related to high-dose etoposideIIIE 1
and TBI. The majority of patients required continuous infu-IV 8

LDH sion of narcotics for pain control and parenteral nutrition
Elevated 8 80 support. All patients became febrile while neutropenic and
Normal 2 20 required therapy with broad-spectrum antibiotics. There was

ECOG 1 early death from liver veno-occlusive disease (VOD) with
PS2 4 40 multiorgan failure at 25 days posttransplantation. This pa-
PS3 6 60

tient had SNCCL with liver involvement and extensive bulkyBulky DS ¢10 cm 8 80
abdominal masses and had received involved radiation toExtranodal sites 10 100
the abdomen before ASCT. A second patient developed mild¢2 sites 8 80
VOD that resolved. One patient developed carmustineAge-adjusted IPI

High 9 90 (BCNU)-associated interstitial pneumonitis that responded
High-intermediate 1 10 to corticosteroid. Therapy-induced myelodysplasia/acute

Prior chemotherapy Vanderbilt 4, CHOP / HD leukemia occurred in 1 patient who subsequently died of
MTX 3, MACOP-B 2, progressive leukemia at 27 months post-ASCT. Another pa-
CHOP-Bleo 1

tient was found to have marrow cytogenetic abnormality on
Status at BMT

routine marrow study at 50 months post-ASCT. This patient1 CR 7 70
is now alive 8 years posttransplantation and so far there is no1 PR 3 30
morphologic evidence of myelodysplasia or acute leukemia.

Abbreviations: Vanderbilt, cyclophosphamide, Etoposide, vincris-
Engraftment. All patients achieved a complete hemato-tine, Bleomycin, methotrexate, Doxorubicin, prednisone; CHOP, cy-

logic recovery. The median time to reach an absolute granu-clophosphamide, doxorubicin, vincristine, prednisone; MACOP-B,
locyte count of greater than 0.5 1 109/L was 12 days (range,methotrexate, doxorubicin, cyclophosphamide, vincristine, predni-

sone, and Bleomycin; CHOP-Bleo, CHOP / Bleomycin. 8 to 48 days). The median time to a self-sustaining platelet
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Fig 1. Kaplan-Meier product limit estimate of the
cumulative probabilty of DFS and relapse for 52 pa-
tients with poor-risk intermediate- and high-grade
lymphoma who underwent high-dose therapy and
ASCT while in first CR or PR. (j) Censored data
points.

count of 20 1 10 9/L was 13 days (range, 7 to 100 days). The response rates or survival rates.11,12 The CR rates remained
hematopoietic recovery was significantly faster in patients a disappointing 44% to 56%, with the estimated 3-year DFS
receiving PBSCs with or without marrow than those receiv- of 41% to 46% confirming that nearly 60% of patients with
ing BM alone (P Å .01). advanced stage intermediate- and high-grade NHL continue

to die of progressive lymphoma. Innovative approaches are
DISCUSSION necessary to further improve their prognosis. Currently, two

different strategies are being investigated, including the useThe combination chemotherapy regimen of CHOP was
of repetitive courses of dose-intensive therapy with growthfirst introduced as an effective regimen for treatment of ag-
factor support as an initial therapy and early high-dose ther-gressive NHL in 197510 and has since remained the best
apy followed by ASCT during first CR or PR.available combination therapy for patients with advanced

The IPI and the age-adjusted IPI have identified a subsetstage intermediate- and high-grade NHL. Several genera-
of patients with high-risk aggressive lymphoma who havetions of combination chemotherapy using six to eight chemo-
poor prognoses due to the increased risk of death from boththerapy drugs with differing cytotoxic mechanism have been
a lower CR rate and a higher rate of relapse from CR.3 Ourdeveloped and appear to produce higher CR rates and sur-
results show that early consolidation with high-dose therapyvival rates in pilot trials. However, when these regimens
and ASCT can prevent relapse and improve survival of thesewere compared with CHOP in prospective, randomized tri-

als, there were no statistically significant difference in either high-risk patients. Our study also supports the results from

Fig 2. DFS for 42 patients with intermediate-
grade and immunoblastic lymphoma based on the
age-adjusted IPI risk group: high and high-intermedi-
ate risk group. P ! .72 (log-rank test). (j) Censored
data points.
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Fig 3. Kaplan-Meier estimate of probability of
DFS and relapse for the 13 patients with poor-risk
primary MLCL who were transplanted during first CR
or PR. (j) Censored data points.

the Groupe d’ Etude des Lymphomes del’ Adulte (GELA) and preparative regimens and the results were compared
with historical controls. Therefore, the benefit of high-doserandomized study reported by Haioun et al13 and suggested

that dose-intensive therapy and ASCT should be considered therapy and ASCT early in the course of disease can only be
proven in prospective randomized trials. Recently reportedfor higher risk patients after achieving remission with con-

ventional therapy. Our results, when compared with those randomized trials comparing conventional chemotherapy
with high-dose therapy and ABMT in aggressive lymphomaof the GELA, showed a better survival (DFS 89% v 57% for

ABMT and 36% for chemotherapy). The superior outcome have reached different conclusions,13,19,20 but none of these
studies selected patients based on the poor-risk factors. In areported in our study could be due to more intensive prepara-

tive regimens used, patient selection, and a single-center multicenter randomized study reported by Haioun et al from
the GELA study,13 patients who achieved a CR with standardstudy. A prospective multicenter randomized study compar-

ing our high-dose regimen and ASCT with conventional induction therapy were randomized to receive either high-
dose combination chemotherapy with ASCT or further stan-chemotherapy in IPI high and high-intermediate risk patients

will be necessary to confirm our results. dard maintenance therapy. Although there was no difference
in the outcome for the whole group, the benefit of dose-Several pilot trials of high-dose therapy and ASCT have

been reported with promising results.7,14-18 Like our study, intensive therapy and ABMT was shown in high-intermedi-
ate and high-risk group (2 to 3 risk factors). The 5-year DFSthese trials included small numbers of patients, various poor-

risk factors, and different induction chemotherapy regimens was significantly higher in the ABMT arm compared with

Fig 4. Kaplan-Meier estimate of probability and
relapse for 10 patients with poor-risk high-grade
small non-cleaved cell lymphoma undergoing high-
dose therapy and ASCT during first CR/PR. (j) Cen-
sored data points.
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the chemotherapy arm (57% v 36%, P Å .01), and the 5- Therefore, the timing of ASCT and the intensity of high-
dose regimens used may play a significant role.year survival rates also were better for ABMT (65% v 52%,

P Å .06). However, two other randomized studies, one from Primary MLCL is a well-recognized clinico-pathologic
subtype of lymphoma that is characterized by very aggres-the Netherlands reported by Verdonck et al19 and a second

from the Italian Cooperative group reported by Martelli et sive clinical course and poor response to conventional che-
motherapy, including CHOP { radiotherapy.6 Although aal,20 showed that no survival benefit was achieved using

ABMT in patients who were either slow responders or who higher CR rate has recently been reported with third-genera-
tion chemotherapy regimens, MACOP-B,24,25 the prognosishad only partial response to front-line chemotherapy. In the

Dutch study,19 patients who did not have a near-complete of patients who fail to attain CR remains very poor. A num-
ber of poor prognostic factors that predict for increase riskresponse after three cycles of CHOP were randomized either

to receive high-dose chemoradiotherapy and ABMT or to of relapse and decreased survival have also been identified,
including the presence of pleural effusion at diagnosis, ele-continue for an additional three cycles of CHOP. There were

no significant differences in either overall survival or DFS. vated LDH level, the number of involved extranodal sites,
and incomplete response to therapy as evidenced by residualHowever, this study was criticized for their definition of PR,

and more than 50% of the patients in the study were in the mass or persistent 67Ga avidity.6,25 Patients with these poor
prognostic features have an extremely poor outcome, withlow and low-intermediate risk groups. In the Italian Coopera-

tive Group Study,20 although there was a trend toward a an approximately 80% to 100% chance of relapse.6 In our
study, 13 patients with MLCL who had these poor prognosticlower relapse rate and a better progression-free survival for

patients received ABMT, the number of patients randomized factors, in addition to being in a high- or high-intermediate
risk group, underwent ASCT while in first CR/PR. One pa-was too small to show a statistical difference and ABMT

did not result in improvement in survival. tient relapsed at 13 months posttransplantation. Twelve pa-
tients remain alive in remission with a follow-up time of 1To increase dose intensity and to prevent the emergence

of drug-resistant clone, high-dose sequential therapy (HDS) to 91 months (median, 42 months). Our results would sup-
port the role of early high-dose therapy and ASCT in patientsand hematopoietic cell support as an initial induction therapy

for aggressive lymphomas has also been studied.21-23 Gianni with poor-risk MLCL. Because of its usefulness in detecting
residual disease and its predictive value,26 a 67Ga scan shouldet al22 conducted a phase III trial comparing HDS and hema-

topoietic stem cell support with a third generation chemo- be performed routinely before and after therapy to aid in
identifying patients at risk for relapse who will require alter-therapy regimen, MACOP-B, as induction therapy in 98 pa-

tients with poor-risk aggressive lymphoma. In their study, native therapy such as high-dose therapy and ASCT.
Small noncleaved cell Burkitt’s and non-Burkitt’spoor-risk features included bulky mass more than 10 cm in

diameter, stage III or IV, and ECOG PS 0 to 4. Forty-eight lymphomas have different natural histories and responses to
treatment. Optimal therapy for adult patients with SNCCLpatients were randomized to HDS arm and 50 patients to

the MACOP-B arm. Initially, there was a high toxic death has not been established and, in general, the prognosis is
poor when treated with conventional chemotherapy regimensrate (16%) in the HDS arm,21 which led to modification of

HDS regimens. After the median follow-up of 55 months, used to treat diffuse large-cell lymphoma. Recently, a few
studies have shown that their prognosis can be improvedthe CR rate (96% v 70%, P Å .001), freedom from disease

progression (84% v 49%, P õ .001), and event-free survival with the use of more intensive combination chemotherapy
regimen.27-31 In a study reported by McMaster et al27 from(76% v 49%, P Å .004) were significantly better in patients

receiving HDS therapy when compared with those treated Vanderbilt University, 20 patients with SNCCL were treated
with 8 weeks of high-dose intensive regimen consisting ofwith MACOP-B. In addition, the overall survival at 7 years

was also better in the patients receiving HDS treatment. cyclophosphamide, etoposide, doxorubicin, vincristine, bleo-
mycin, methotrexate with leucovorin rescue, and prednisone.Although the results of early high-dose intensive therapy

appear promising and warrant further studies, the therapies Eighty percent had stage IV and 85% had two or more poor
prognostic features. Seventeen patients (85%) achieved a CRmay be limited by their potential for repetitive, severe toxic-

ity. In another randomized study from the GELA group re- and 5-year actuarial DFS was 60%. There were 2 treatment-
related death in elderly patients. In another study from thecently reported by Gisselbrecht et al,23 302 aggressive

lymphoma patients with two IPI adverse prognostic factors National Cancer Institute reported by Longo et al,29 33 pa-
tients with small noncleaved non-Burkitt’s lymphoma werewere randomized to receive either a short intensive therapy

for 3 cycles followed by a high-dose therapy BEAM (car- treated with ProMACE-based combination chemotherapy
regimens. All patients treated with ProMACE-CytaBOMmustine, etoposide, cytarabine, and melphalan) regimen and

ASCT on day 60 of therapy or by standard combination achieved a CR and their overall survival was 88%. However,
only a few patients had elevated LDH level or other poorchemotherapy ACVB regimen (doxorubicin, cyclophospha-

mide, vindesine, bleomycin, and prednisone). At a median prognostic factors; therefore, it remains unclear whether Pro-
MACE-CytaBOM would be equally effective in higher riskfollow-up of 16 months, there was no difference in CR rate,

EFS, and survival between the two arms. They concluded patients. Recently, excellent results were reported by Ma-
grath et al,31 who treated 20 adults and 21 children with anthat early dose-intensive therapy and ASCT did not increase

the CR rate or prevent early relapses. However, our study intensive program, including fractionated high-dose cyclo-
phosphamide, doxorubicin, vincristine, high-dose metho-shows that the outcome of ASCT is better when performed

in remission using more intensive preparative regimens. trexate, and intrathecal cytarabine and methotrexate prophy-
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