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High-dose chemoradiotherapy (HDT) with
autologous stem cell transplantation
(ASCT) is the treatment of choice for
patients with relapsed aggressive non-
Hodgkin lymphoma (NHL). However, its
role in the treatment of patients with
primary refractory disease is not well
defined. The outcomes of 85 patients with
primary refractory aggressive NHL who
underwent second-line chemotherapy
with ICE with the intent of administering
HDT/ASCT to those patients with chemo-
sensitive disease were reviewed. Patients
were retrospectively classified as induc-
tion partial responders (IPR) if they at-
tained a partial response to doxorubicin-

based front-line therapy or as induction

failures (IF) if they had less than partial
response. Forty-three patients (50.6%) had
ICE-chemosensitive disease; there was
no difference in the response rate be-
tween the IPR and the IF groups. Intention-
to-treat analysis revealed that 25% of the
patients were alive and 21.9% were event-
free at a median follow-up of 35 months.
Among 42 patients who underwent trans-

plantation, the 3-year overall and event-

free survival rates were 52.5% and 44.2%,

respectively, similar to the outcomes for
patients with chemosensitive relapsed
disease. No differences were observed
between the IPR and IF groups, and there

were no transplantation-related deaths.
More than one extranodal site of disease
and a second-line age-adjusted Interna-
tional Prognostic Index of 3 or 4 before
ICE chemotherapy were predictive of poor
survival. These results suggest that pa-
tients with primary refractory aggressive

NHL should receive second-line che-
motherapy, with the intent of adminis-

tering HDT/ASCT to those with chemosen-
sitive disease. Newer therapies are
needed to improve the outcomes of pa-
tients with poor-risk primary refractory

disease. (Blood. 2000;96:2399-2404)

© 2000 by The American Society of Hematology

Introduction

1Je/poojq/1au’suonesligndyse)/:dny wouy papeojumoq

CHOP chemotherapy is the standard front-line therapy for patiemtaitinely assessed. The importance of chemosensitivity in determiiging
with aggressive non-Hodgkin lymphoma (NHL), based on thine outcome of HDT/ASCT for this group of patients was demonstraEd
results of the United States High Priority Lymphoma Studyby recent reports from the American Bone Marrow Transplant Reglﬁry
However, the 5-year failure-free survival rate is only 40% to 45%ABMTR) and the Southwest Oncology Group (SWOG). Data frozn
nearly 50% of patients fail to achieve complete remission (CR)pth groups suggest that among patients with primary refractory dise@se,
and approximately 10% to 20% of patients achieving CR eventiti-is the subgroup sensitive to second-line chemotherapy that derges
ally have relapses.For patients with relapsed disease that ibenefit from HDT/ASCT; in both studies, patients with primar§
sensitive to second-line chemotherapy, the Parma tdamon- refractory disease unresponsive to second-line therapy had aoor
strated that high-dose chemoradiotherapy (HDT) with autologoostcomeg>16
stem cell transplantation (ASCT) is the treatment of choice, We reviewed our data for 90 consecutive patients with primagy
resulting in 5-year event-free survival (EFS) rates of 40% to 45%efractory aggressive NHL who were eligible to receive HDT andAS(z-‘gT
However, patients with relapsed disease that is resistant to standérdaey had chemosensitive disease, assessing their outcomes gwith
dose second-line chemotherapy have poor outcomes with HD@spect to the EFS and overall survival (OS) after HDT/ASCT, tge
ASCT. The long-term EFS rate is only 10% to 15%, similar to thaesponse rate to second-line chemotherapy, the ability to mobijze
observed with standard-dose salvage reginiéns. peripheral blood progenitor cells (PBPC), and the ability of tﬁe
The role of HDT/ASCT for patients with primary refractory second-line International Prognostic Index (IPI) to predict survival.
aggressive NHL is controversi. One of the earliest studies of
HDT/ASCT that separately evaluated patients with primary refractory
disease from those with relapsed disease, by Philip®eepbrted that Patients and methods
no patients with primary refractory disease were disease-free beyond 1
year. However, none of those patients was sensitive to second-fifdents
chemotherapy. In several subsequent tiafsof HDT/ASCT for Between February 1993 and March 1999, we treated 90 potentially
patients with primary refractory disease, chemosensitivity was neinsplantation-eligible patients with primary refractory aggressive NHL
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with ICE (ifosfamide, carboplatin, and etoposide) second-line chemtEE/G-CSF—mobilized PBPC were collected after the third cycle of ICE,
therapy, with the intent of subsequent consolidative HDT/ASCT for allsually before restaging, when the white blood cell count exceeded
chemosensitive patients. Approval for these studies was obtained from 88004.L. Patients from whom less than>10° CD34" cells/kg were
institutional review board. Informed consent was provided according to tleellected were considered to have failed mobilization. If they were eligible
Declaration of Helsinki. Primary refractory disease was defined as failurettmreceive HDT, they underwent bone marrow harvest and were reinfused
achieve CR with a doxorubicin-containing front-line (induction) regimenwith bone marrow cells in addition to PBPC. All patients undergoing
Patients were retrospectively classified into 2 groups, those who had pard®@ T/ASCT were required to have adequate pulmonary function (diffusion
response (PR) to induction therapy (IPR) and those in whom inductieapacity greater than 50% of predicted) and liver function (serum bilirubin
therapy failed (IF)—ie, they had progressive disease or less than PR wigkel less than 2 mg/dL).

front-line therapy. Five patients were excluded from this analysis because All patients received 1 of 5 transplantation-conditioning regimens:
they underwent allogeneic bone marrow transplantation after ICE chen@BV (cyclophosphamide, carmustine, etoposide), BEAM (carmustine,

therapy. The remaining 85 patients were reviewed for this report. etoposide, cytarabine, melphalan), high-dose ICE, ifosfamide/etoposide/
o _ total body irradiation (TBI), or cyclophosphamide/etoposide/TBI. The
Eligibility for second-line chemotherapy (ICE) choice of the conditioning regimen depended on the patient’s age, the extent

. . P of prior therapy, and the clinical trials active at the time of transplantation.
All patient: taged ding to the Cotswold dificat f th . ; L
patients were staged according o the L-otswolds modiication of e After restaging, patients eligible for HDT/ASCT were evaluated for

Ann Arbor in i, and all representative histologi imen
bor staging systerff, and all representative histologic specime Sreédiotherapy. Considerations for radiotherapy were the following: (1) TBI

were reviewed by 1 of 3 hematopathologists. Of the patients who ha ) . ; ) ; = .
achieved PR to front-line therapy, 87.5% had tissue biopsies confirming {fygs given only to prgvnou_sly unlrradlated_patlents and was adm|n|ste‘reg1|n
' accelerated fractionation schedule, with a total dose of 12 Gy deliveged

. . . . al
presence of persistent lymphoma. Histologic diagnoses were retrospe@- . ) . ) ’ 5
tively converted from the International Working Formulation (/A% the as 1.5-Gy fractions twice daily for 4 days. (2) Involved-field radiotheragy

. . [
World Health Organization classificatittin consultation with the hemato (IFRT) was added to sites of disease that measured 5 cm or more before{CE

pathologists. Patients with lymphoma that had transformed from low-gra gj Sr:gtrtfggi\tlzj'tzzxt:;r;iisr']du?;g%?ﬁ;?;assfs 2ﬁgosr§ :iltjez 'flt::];_lf’ i%gt
to intermediate-grade, as per the IWF classification, were eligible. Al ) 9 Py ) S

elivered as 1.5-Gy fractions twice daily. (3). If a patient was to receige

patients had normal baseline cardiac function (left ventricular ejecti " .
- . . I, IFRT was limited to 18 Gy, and thus the total dose to that site was,%o
fraction more than 50%) and renal function (serum creatinine level 1,5 ) . P o

%) ( Qg)a/ (4) Patients who did not receive TBI but met the criteria for IFRE

g{i&,g{;ﬁiﬁir&;ﬁﬂ?x clearance 60 mL/min or greater) before IC:received IFRT in the frac_tignation schema (_Jescribed above, to a tota_l _(g)se
of 30 Gy. IFRT was administered as outpatient treatment, and the minigal
ICE chemotherapy interval between the 2 daily fractions was 7 hours; all planned fields W?%re
delivered at each treatment session.

5]
Three cycles of ICE chemotherapy, administered as previously deséfibed, §&,
were planned as cytoreduction for all patients (Table 1). There were no dose o ) ) §
reductions; instead treatment was delayed until the absolute neutrofp@termination of the second-line IPI and age-adjusted IPI 2
count Wis greater tZan 109/ e;]nd tfh‘; plart]elet Cg‘ém was grgatelr _thanThe IPI and age-adjusted IPI (AAIPI) were determined before ICE theraﬂzay
50 000/1L.. Computed tomography of the chest, abdomen, and pelvis Wias started and were calculated as previously desctfi#édn this report

performed before the initiation of ICE and 2 to 4 weeks after the third cyclﬁe refer to these indices as the second-line IPI (sIPI) and the second&@ine

of ICE, to evaluate the extent of disease and the response to ChemOther38¥Ladjusted IPI (SAAIPI), respectively, reflecting the fact that they &e

'G'a.lliu.m imaging and bone marrow biOPsy were performed before ttbetétermined at the time of diagnosis of refractory disease instead of atingal
initiation of ICE and repeated after the third cycle of ICE if results of th%iagnosis Adverse factors for the IPI include age greater than §0

initial studies were positive. Karnofsky performance status (KPS) less than 80, lactate dehydroge@ase

Complete remission was defined as no evidence of disease on resta L@H) greater than normal, more than 1 extranodal site, and stage ”@/

studies performed 2 to 4 weeks after the completion of the third cycle fsease. The IPIis calculated as follows: 0 to 1 factor, IPI 1; 2 factors, IP[g;

ICE. Conditional CR was defined as the presence of residual radiograp Iactors. IP1 3 and 4 to 5 factors. IPI 4. The AAIPI incorporates KPS

abnormalities smaller than 2 cm but with no clinical signs or symptoms ¢ H, and stage and is determined as follows: O factors, AAIPI 1; 1 factér,
lymphoma. Restaging gallium scans had to be normal for patients to RﬂIPI 2: 2 factors. AAIPI 3: and 3 factors. AAIPI 4 Q
considered to have achieved CR. Partial response was defined as a 50% or ' ' ' '

greater reduction in the sum of the products of the diameters of all
measurable lesions. Patients achieving CR or PR were deemed chemos&siistical analysis
tive and were allowed to proceed with HDT/ASCT. Patients who did not

. <
respond to ICE were offered alternative chemotherapy regimens or bE§S and OS were assessed from the first day of ICE chemotherapysAn
supportive care, depending on their clinical status. event was defined as treatment failure (ICE failure, ICE toxicity precludirg

ASCT, or residual disease after ASCT), relapse after ASCT, or death from
High-dose therapy and autologous stem cell transplantation any cause. If relapse or determination of treatment failure occurred before a
patient's death, the former date was used for the calculation of EFS.

Patients with chemosensitive disease were eligible for HDT/ASCT evend{,ryival curves were generated using the method of Kaplan and ¥leier
small, cleaved lymphocytes were still detectable in their bone marroghg were compared using the log-rank fdst.

e 61 Uoisen

The following factors, determined before the initiation of ICE therapy,

Table 1. ICE chemothera . R .
Py were evaluated as possible prognostic indicators for overall survival: age

Day1 Day 2 Day 3 Days5-12  (younger than 60 vs 60 or older), sex, immunophenotype (B vs T cell),
Ifosfamide X status of refractory disease (IPR vs IF), stage (I/1l vs 11l/IV), LDH (normal
Carboplatin X vs elevated), KPS (less than 80 vs 80 or greater), number of ENS involved
Etoposide X X X (1 or none vs more than 1), bone marrow involvement, sIPI (1 vs 2 vs 3 vs
G-CSF X 4), and sAAIPI (1 vs 2 vs 3 vs 4). Univariate analyses were performed using

the log-rank test Factors that were potentially predictive of OB < .05)
Ifosfamide: 5 g/m? mixed with an equal amount of mesna and administered over  \vere entered into a multivariate analysis using the Cox proportional haz-
24 hours. Carboplatin: dosed at an area under the curve of 5 (5X [creatinine ards modet®

clearance + 25]) and capped at 800 mg, administered as a bolus. Etoposide: 100 .
mg/m?, administered as a bolus. G-CSF: 5 pg/kg for the first two cycles, then 10 The log-rank test was used to compare the OS and EFS survival rates of

1g/kg beginning on day 5 of the third cycle and continuing through leukapheresis.  Patients who received IFRT with the outcomes of patients who did not
Cycles were to be administered every 14 days, for a total of 3 cycles. receive IFRT2* The associations between categorical variables were
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assessed using the Fisher exact 4@#ll statistical calculations were Table 3. Response to ICE chemotherapy

performed using S-PLUS 2000 (Mathsoft, Seattle, WA).

Results

Patient characteristics

Status of refractory Response (0 ICE

disease No. patients CR PR Overall response rate (%)
IPR 40 10 12 55.0
IF 45 4 17 46.7
All patients 85 14 29 50.6

Pre-ICE chemotherapy treatment characteristics of the 85 patients
are listed in Table 2. All patients received doxorubicin as part ¢fesponse to ICE chemotherapy

their prior chemotherapy, and 87% of the patients received only on
prior regimen. Forty patients had PR to front-line therapy (IPR
whereas induction therapy failed in 45 patients (IF). Thirty-on
percent of the patients had bone marrow involvement before th!
received ICE chemotherapy, and 79% of the patients had advan&

f the 26 patients who did not complete all 3 cycles, 21 had disease
gression during ICE chemotherapy. Three patients did not
H]plete treatment because of ICE-related toxicity and were

g?‘ty-nine (69.4%) of the 85 patients completed all 3 cycles of ICE.

(stage Il or IV) disease. Seventy-one (83.5%) of the 85 patierﬁ?alyzed as treatment failures: one patient had prolonged pancyto-

had a B-cell phenotype, and 64.7% of the patients had “poor-ri
disease, defined by an sAAIPI of 3 or 4. None had tran

formed lymphoma.

Table 2. Patient characteristics before ICE chemotherapy

Patient characteristic No. patients
Age (y)
Median (range) 46 (20-66)
Younger than 60 75
60 or older 10
Response to primary therapy
Induction partial response (IPR) 40
Induction failure (IF) 45
Histologic diagnosis (WHO classification)
Diffuse large B-cell 71
Peripheral T-cell lymphoma, unspecified 12
Anaplastic large cell: T-cell 2
Stage
| 1
1l 17
1 7
\% 60
Karnofsky performance status
=80 45
<80 40
Extranodal sites involved
=1 38
>1 47
Bone marrow involvement
Yes 20
No 65
Prior chemotherapy
1 prior regimen 74
CHOP 34
CHOP-like 9
NHL-15* 31
=2 regimens 11
including CHOP 10
including CHOP-like chemotherapy 1
Second-line IP1
1 19
2 22
3 18
4 26
Age-adjusted second-line IPI
1 8
2 22
3 28
4 27

*The details of the NHL-15 regimen have been described elsewhere.?”

SR:ania after the first cycle of ICE and was treated with modifieDd
S$ytaBOM; one patient had ifosfamide-induced encephalopatgy;

and one patient had fungal pneumonia complicated by multiorgan
failure. Two patients declined further treatment before completiﬁg

all 3 cycles and were considered ICE failures. Forty-three patiejﬁts
achieved either CR or PR, for an overall response rate of 505%
(Table 3). There was no difference between the IPR and IF grogps
with regard to the response rate to IGE= .517).

The median number of CD34cells harvested was 70 10°/
kg (range, 0.2-36.4) in a median of 3 apheresis procedures (ragge,
1-9). Thirty-six (76.6%) of the 47 patients in whom PBPC wete
harvested mobilized more than>510° CD34" cells/kg, and 9
patients (19.1%) mobilized less than21(® CD34" cells/kg.

eolgndy

HDT and ASCT
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Among 43 patients with chemosensitive disease, 4 patients in§he
IF group and one patient in the IPR group subsequently iﬁad
progressive disease before receiving the conditioning regimen @nd
therefore did not undergo HDT/ASCT. In addition, 4 patients &
whom ICE treatment failed underwent HDT/ASCT: one patieﬁt
underwent transplantation at another institution, one patient hagl a
marked response to IFRT to the mediastinum and subsequedtly
achieved a minimal disease state, one patient had a mixed resp@nse
to ICE, and one patient had prolonged pancytopenia after cycle gof
ICE but then achieved PR after treatment with 3 cycles &f
modified CytaBOM. 2
The conditioning regimens for the 38 ICE-chemosensitige
patients (IPR 21, IF 17) and the 4 patients in whom ICE failed (II%R
4, IF 0) but who underwent HDT/ASCT are listed in Table &
Twenty-six (61.9%) of the 42 patients who underwent transplarfga-
tion received hyperfractionated IFRT before HDT/ASCT. ®
Nine patients failed mobilization. Four of these 9 patients did
not undergo HDT/ASCT because of progressive disease. Four of

Table 4. Characteristics and conditioning regimens for patients
who underwent HDT/ASCT

Characteristic No. patients (%)

Response to ICE

ICE-chemosensitive 38/43 (88.4)

ICE-failure 4/42 (9.5)
Conditioning regimen

BEAM 11

Cyclophosphamide/etoposide/TBI 11

Ifosfamide/etoposide/TBI 11

CBV 7

High-dose ICE 2
Hyperfractionated involved-field radiotherapy 26/42 (61.9)
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the remaining 5 patients who did undergo HDT/ASCT received A
bone marrow cells in addition to PBPC. One patient mobilized
0.8 X 10° CD34" cells/kg after ICE but had 1.4 10° CD34"
cells/lkg harvested before treatment at our institution. This patient
received only the PBPC as support for HDT. .

There were no transplantation-related deaths; however, 4 (9.5%;
of 42 patients died within 100 days of stem cell reinfusion. Three ofa
these patients had disease unresponsive to HDT/ASCT and died §f
complications related to disease progression. One patient returnefi
80 days after ASCT with hepatic failure and adrenal insufficiency;
he was found to have recurrent disease in the liver and died on
day 90.

Overall and event-free survival

Actuarial estimates of the 3-year OS and EFS rates for the entire
cohort were 25% and 22%, respectively (Figure 1A,B). Although
the IPR group had a statistically significant improved OS comparecB
with the IF group P = .015), there was no difference in EFS
between the 2 group$ (= .081). For the subset of patients who
underwent HDT/ASCT, the OS and EFS rates were 52.5% and
44.2% (Figure 2A,B), and there was no difference between the IPR
and IF groups with regard to O8 & .895) or EFSP = .868) rates.
Only 1 of the 4 patients who underwent HDT/ASCT after ICE
chemotherapy failed is alive. This patient, who achieved a minimal"f:,
disease state with IFRT to the mediastinum before HDT, remains

ion Event Fi

<
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wmammmm Al patients (42, 23 censored)
IPR {285, 14 censored)
IF (17, 9 censored)}

All patients (42, 19 censored)
IPR (2§, 11 censored)
IF (17, 8 censored)

event-free 4 years and 1 month after the initiation of ICE

A -]

Proportion Surviving

=wewwmwe  All patients (85, 23 censored)
IPR (40, 14 censored)
IF (45, 9 censored)

T T T T

20 40 60 80
MONTHS

Proportion Event Free

memmmmm  All patients (85, 19 censored)
IPR (40, 11 censored)
IF (45, 8 censored)

Figure 1. Survival analysis by intention-to-treat.

T
20 40 60 80
MONTHS

(A) Overall survival. (B) Event-

free survival. IPR indicates the group of patients who achieved PR with front-line
therapy; IF indicates the group of patients who achieved less than PR with

front-line therapy.

T v T T
[ 20 40 60 80
MONTHS

Figure 2. Survival analysis of patients who underwent transplantation. (A)
Overall survival. (B) Event-free survival. IPR indicates the group of patients who
achieved PR with front-line therapy; IF indicates the group of patients who achieved
less than PR with front-line therapy.
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chemotherapy. Two patients died of progressive disease within §OO
days of transplantation. One patient, who underwent transplaiga-
tion at another institution, had a relapse 9 months after ASCT af&"nd
died 3 months later. g
The median survival time of the patients who did not under§o
HDT/ASCT was 3.7 months (range, 0.2-33.3). Among theSe
patients, the IPR group had a statistically significant longer survi\zgal
time than did the IF groupR(= .006); their median survival timesg
were 6.3 and 3.4 months, respectively. X

¥20c

Prognostic factors

In univariate analyses, immunophenotype, status of refractory
disease, number of ENS involved, stage, LDH, KPS, sIPI, and
SAAIPI were all predictive of OS. Age and bone marrow involve-
ment did not predict outcome. The sAAIPI, number of ENS,
immunophenotype, and status of refractory disease were entered
into a multivariate regression analysis. Immunophenotype was no
longer predictive of OSK = .53). Table 5 lists the hazard ratios for
OS using a 3-variable model (status of refractory disease, sAAIPI,
and number of ENS). There were no differences between the IPR
and IF groups with regard to the SAAIRR & .26) or the number of
ENS P = .20). The administration of IFRT did not have an impact
on either OSP = .336) or EFSP = .217).

Eight (29.6%) of the 27 patients with sAAIPI of 4 had disease
that was sensitive to ICE chemotherapy, but progressive disease
developed in 2 of these 8 patients before ASCT. Of the 6 remaining
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Table 5. Variables predictive of overall survival in multivariate analysis similarly to patients who had partial responses to front-line therapy,
Factor Hazard ratio* which suggests that these 2 groups of patients are equally

SAAIPI 3 0r 4 (vs 1 or 2) 4.96 (2.46-10.0: < 001)  Susceptible to ICE cytoreductive chemotherapy.

No. ENS > 1 (vs = 1) 1.81 (1.02-3.23; P = .044) The response rate to ICE does not appear to be different than that of

IF (vs IPR) 222 (1.31-3.76; = .003)  other salvage/second-line regimérs§2 Our observation of a lower

response rate in this subset of patients compared to those with relapsed
disease has been an inconsistent finding among patients treated with
other regimens, with some reports suggesting an inferior response rate

patients who underwent ASCT, only 2 are alive (and event-fred§! patients with primary refractory dise&seand others indicating
for a survival rate of 7.4% among the patients with SAAIPI 4. [duivalent responsés!-#> The reasons for this discrepancy are not

contrast, 7 (87.5%) of the 8 patients with SAAIPI of 1 are alive. readily apparent and may be related to patient selection, histology, and
number of patients involved.

Approximately 25% of patients with primary refractory disease
are alive, and 22% are event-free 3 years from the initiation of ICE
chemotherapy. The 3-year overall and event-free survival rates for
patients undergoing HDT/ASCT were 52.5% and 44.2%, respgc-

Patients with primary refractory aggressive NHL, especially thodely, with no difference observed between the IPR and IF grougs.
whose disease progresses during front-line therapy, have p§(y|nilar results have been observed for patients with chemosegsi-
prognoses. The role of HDT/ASCT for these patients has not beliff Primary refractory disease by the ABM¥Rand by Prince et £
defined because there have been no randomized trials evaluaghg 1hese outcomes compare favorably with the 5-year ovell
HDT/ASCT in this group of patients. Results from the ABMTR an@nd event-free survival rates of 53% and 46%, respectivgy,
SWOG suggest that HDT/ASCT may be effective therapy for the§bserved among the patients with relapsed disease who undergent
patients provided they have chemosensitive dis&a$ahe only transplantation in the Parma trigTherefore, if chemosensitivity iSg
variable that correlated with outcome in the ABMTR analysis wa@stablished, there appears to be little difference in outcome after
sensitivity to second-line therapy; patients with chemoresistafPT/ASCT between patients with relapsed disease and patignts
disease had a 3-year survival rate of 19% compared with 48% fith primary refractory disease. 3
patients with chemosensitive diseaBe={ .0002). There were no transplantation-related deaths, and the 100glay

The interpretation of the results of various HDT/ASCT trialsPeri-transplantation mortality rate was only 9.5% (4 patients digd
which have included patients with primary refractory aggressi progressive disease within this period). Therefore, in additiorsto
NHL, has been confounded by many factors, such as the lackksing efficacious for primary refractory aggressive NHL, HD®/
chemosensitivity determination, inconsistent definitions of “prim&®SCT is feasible and safe.

ry refractory,” inclusion of patients with various histologic diag- PBPC yields in patients with relapsed or refractory aggressiye

©

nosedl0.11.1314.28-31the yse of nonuniform second-line chemoNHL range from 1.6 to 8.6 10° CD34" cells/kg, depending on¥
therapy!3293°and the grouping together of patients with relapsedieé mobilization regimen useé&3 Given that 77% of patients ing
and primary refractory disead@14:28-30 this series mobilized more than>510° CD34" cells/kg, we
To address the role of HDT/ASCT for patients with primangonclude that PBPC mobilization in patients with primary refr
refractory aggressive NHL, we have reviewed the characteristi€sy disease is comparable to that obtained in patients treated With
and outcomes of a large series of patients who were treated Wi for relapsed aggressive lympho#fa.
uniform cytoreduction. Extrapolating from the experience of We and othe“° have demonstrated the prognostic signifg
HDT/ASCT for patients with relapsed disease, since 1993 we hag@nce of the sIPI for patients with relapsed or refractory aggressve
offered HDT/ASCT to patients with primary refractory aggressivBlHL. When the sAAIPI was applied to the patients randomized‘éo
NHL only if they have had chemosensitive disease. receive HDT/ASCT in the Parma trial, however, it was ngt
The reported response rates to commonly used second-Ipiedictive of OS!* Only 16 patients in the latter analysis had 2 or3
regimens for patients with relapsed or refractory intermediate gragidverse factors for the AAIPI, and the lack of correlation of tie
lymphoma vary between 35% and 80%32In a series reported by SAAIPI with OS may have resulted from the small number &f
Prince et af%in which most patients received DHAP or miniBEAM patients with high sSAAIPI scores. Consistent with our pridt
as second-line therapy, 45.6% of patients with primary refractoppservation$??2 the number of ENS and the sAAIPI were
intermediate- or high-grade lymphoma had chemosensitive digedictive of OS in this series of patients with primary refractory
ease, lower than the 58% response rate to DHAP observed amaggressive lymphoma. Patients with SAAIPI scores of 4 did
patients with relapsed disease in the Parma rildsting et &  extremely poorly, with only one third of patients responsive to ICE
recently reported on the outcomes of patients with “primargnd only a minority event-free after transplantation. Given these
progressive” aggressive NHL, which included patients who hathta, it appears that patients with primary refractory aggressive
relapses within 90 days of achieving CR with front-line therapyNHL and sAAIPI scores of 4 derive limited benefit from current
Patients received one of several second-line regimens, with HBT/ASCT approaches; newer transplantation strategies tailored
overall response rate of only 15%. Only a small proportion dbr these patients with poor prognoses are needed.
patients had extranodal disease (14%), and the reasons for the poofhere have been no comparative trials addressing the role of
response to second-line therapy are not clear. The response rat€&RT either before or after HDT/ASCT for aggressive NHL. In
ICE chemotherapy was 50.6%, which is substantially lower thdrth arms of the Parma trial, there were no differences in the
the 81% response rate observed in patients who had relappeadportions of relapse or the sites of relapse between the groups
diseasé’ However, most (65%) of the patients in this report alsaho received IFRT and the groups who did Ad®hillips et al?
had poor-risk disease, as defined by an sAAIPI of 3 or #ébserved a slight trend in improved survival among patients who
Importantly, patients in whom induction therapy failed responde@ceived IFRT, but Cox analysis demonstrated that IFRT had no

*Confidence intervals and P values are included in parentheses.
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prognostic significance. In this report, IFRT did not impact eithaherapy with the intent of performing HDT/ASCT for those
OS or EFS. The benefit, or lack thereof, of IFRT in the setting gfatients with chemosensitive disease. The critical feature sepa-
HDT/ASCT for aggressive NHL cannot be determined from any ofiting patients with primary refractory disease from those with
these trials, including our own, because IFRT was administeredredlapsed disease appears to be the sensitivity to second-line
all patients who met predefined criteria. The potential added benefitemotherapy; nevertheless, approximately 50% of patients
of IFRT is best assessed in prospective randomized trials. have ICE-chemosensitive disease, and the outcome of these
Our data strongly suggest that patients with primary refrapatients after HDT/ASCT is comparable to the outcome of

tory aggressive NHL should be treated with second-line chempatients with relapsed disease.

References
1. Fisher RI, Gaynor ER, Dahlberg S, et al. Com- 15. Vose JM, Rowlings PA, Lazarus HM, Phillips GL, hundred autotransplants for relapsed or refrac-
parison of a standard regimen (CHOP) with three Armitage JO, Horowitz MM. Multivariate analysis tory Hodgkin’s disease and lymphoma: value of
intensive chemotherapy regimens for advanced of autotransplants for patients with aggressive pretransplant disease status for predicting out-
non-Hodgkin’s lymphoma. N Engl J Med. 1993; non-Hodgkin’s lymphoma failing primary induc- come. J Clin Oncol. 1993;11:2351-2361.
328:1002-1006. tion therapy [abstract]. Blood. 1997;90:594a. 30. Rapoport AP, Lifton R, Constine LS, et al. Auto-
2. Philip T, Guglielmi C, Hagenbeek A, et al. Autolo- 16. Stiff PJ, Dahlberg S, Forman SJ, et al. Autolo- transplantation for relapsed or refractory non-

gous bone marrow transplantation as compared
with salvage chemotherapy in relapses of chemo-
therapy-sensitive non-Hodgkin's lymphoma.

gous bone marrow transplantation for patients
with relapsed or refractory diffuse aggressive
non-Hodgkin’s lymphoma: value of augmented

Hodgkin’s lymphoma (NHL): long-term follow-up
and analysis of prognostic factors. Bone Marrow
Transplant. 1997;19:883-890.

N EnglJ Med. 1995;333:1540-1545. preparative regimens-A Southwest Oncology 31. Soussain C, Souleau B, Gabarre J, et al. Inten-
3. Philip T, Armitage JO, Spitzer G, et al. High-dose Group Trial. J Clin Oncol. 1998;16:48-55. sive chemotherapy with hematopoietic cell trans-

therapy and autologous bone marrow transplan- 17. Lister TA, Crowther D, Sutcliffe SB, et al. Report plantation after ESHAP therapy for relapsed or

tation after failure of conventional chemotherapy of a committee convened to discuss the evalua- refractory non-Hodgkin’s lymphoma: results of a

in adults with intermediate-grade or high-grade tion and staging of patients with Hodgkin’s dis- single-centre study of 65 patients. Leuk Lym-

non-Hodgkin’s lymphoma. N Engl J Med. 1987; ease: Cotswolds Meeting. J Clin Oncol. 1989;7: phoma. 1999;33:543-550.

316:1493-1498. 1630-1636. 32. Girouard C, Dufresne J, Imrie K, et al. Salvage

Appelbaum FR, Sullivan KM, Buckner CD, et al.
Treatment of malignant lymphoma in 100 patients
with chemotherapy, total body irradiation, and
marrow transplantation. J Clin Oncol. 1987;5:
1340-1347.

Velasquez WS, Cabanillas F, Salvador P, et al.
Effective salvage therapy for lymphoma with cis-
platin in combination with high-dose ara-c and
dexamethasone (DHAP). Blood. 1988;71:117-
122.

Velasquez WS, McLaughlin P, Tucker S, et al.
ESHAP—an effective chemotherapy regimen in
refractory and relapsing lymphoma: a 4-year fol-
low-up study. J Clin Oncol. 1994;12:1169-1176.

Wilson WH, Bryant G, Bates S, et al. EPOCH
chemotherapy: toxicity and efficacy in relapsed
and refractory non-Hodgkin’s lymphoma. J Clin
Oncol. 1993;11:1573-1582.

Vose JM. High-dose chemotherapy and hemato-
poietic stem cell transplantation for relapsed or
refractory diffuse large-cell non-Hodgkin’s lym-
phoma. Ann Oncol. 1998;9(suppl 1):S1-S3.
Shipp MA, Abeloff MD, Antman KH, et al. Interna-
tional consensus conference on high-dose
therapy with hematopoietic stem cell transplanta-
tion in aggressive non-Hodgkin’s lymphomas:

18.

19.

20.

21.

22.

The non-Hodgkin’s lymphoma pathologic classifi-
cation project: National Cancer Institute spon-
sored study of classifications of non-Hodgkin's
lymphomas. Cancer. 1982;41:2112-2135.

Harris NL, Jaffe ES, Diebold J, et al. World Health
Organization classification of neoplastic disease
of hematopoietic and lymphoid tissues: report of
the Clinical Advisory Committee Meeting-Airlie
House, Virginia, November, 1997. J Clin Oncol.
1999;17:3835-3849.

Moskowitz CH, Bertino JR, Glassman JR, et al.
Ifosfamide, carboplatin, and etoposide: a highly
effective cytoreduction and peripheral-blood pro-
genitor-cell mobilization regimen for transplant-
eligible patients with non-Hodgkin's lymphoma.
J Clin Oncol. 1999;17:3776-3785.

International non-Hodgkin’s Lymphoma Prognos-
tic Factors Project. A predictive model for aggres-
sive non-Hodgkin's lymphoma. N Engl J Med.
1993;329:987-994.

Moskowitz CH, Nimer SD, Glassman JR, et al.
The International Prognostic Index predicts for
outcome following autologous stem cell trans-
plantation in patients with relapsed and primary
refractory intermediate grade lymphoma. Bone
Marrow Transplant. 1999;23:561-567.

33.

34.

35.

36.

chemotherapy with mini-BEAM for relapsed or
refractory non-Hodgkin’s lymphoma prior to au-
tologous bone marrow transplantation. Ann On-
col. 1997;8:675-680.

Prince HM, Crump M, Imrie K, et al. Intensive
therapy and autotransplant for patients with an
incomplete response to front-line therapy for lym-
phoma. Ann Oncol. 1996;7:1043-1079.

Josting A, Reiser M, Rueffer U, Salzberger B,
Diehl V, Engert A. Treatment of primary progres-
sive Hodgkin's and aggressive non-Hodgkin's
lymphoma: is there a chance of cure? J Clin On-
col. 2000;18:332-339.

Olivieri A, Offidani M, Ciniero L, et al. DHAP regi-
men plus G-CSF as salvage therapy and priming
for blood progenitor cell collection in patients with
poor prognosis lymphoma. Bone Marrow Trans-
plant. 1995;16:85-93.

Nademanee A, Sniecinski I, Schmidt GM, et al.
High-dose therapy followed by autologous pe-
ripheral-blood stem-cell transplantation for pa-
tients with Hodgkin’s disease and non-Hodgkin’s
lymphoma using unprimed and granulocyte
colony-stimulating factor-mobilized peripheral
blood stem cells. J Clin Oncol. 1994;12:2176-
2186.

- . o, 37. Dreger P, Kloss M, Peterson B, et al. Autologous
report of the jury. J Clin Oncol. 1999;17:423-429. 23. Kaplan EL, Meier P. Nonparametric estimation progenitor cell transplantation: prior exposure to

10. Philips GL, Fay JW, Herzig RH, et al. The treat- from incomplete observations. J Am Stat Assoc. stem cell-toxic drugs determines yield and en-
ment of progressive non-Hodgkin's lymphoma 1958;53:457-481. graftment of peripheral blood progenitor cell but
with intensive chemoradiotherapy an.d alutologous 24. Mantel N. Evaluation of survival data and two not of bone marrow grafts. Blood. 1995;86:3970-
marrow transplantation. Blood. 1990;75:831-838. - S ; 3978.

new rank order statistics arising in its consider-

11. Peterson FB, Appell:;aum _FvaHi” Ri_EI al. A|Ut0|0' ation. Cancer Chemother Rep. 1966;50:163-170.  38. Kroger N, Zeller W, Fehse N, et al. Mobilizing pe-
gous marrow transplantation for malignant lym- ; ; ripheral blood stem cells with high-dose G-CSF
phoma: a report of 101 cases from Seattle. J Clin 25. ggx DR. Regression moc_jEIS. an({ life-tables. J aIF:)ne is as effective as with Dexga—BEAM plus G-

POl yal Stat Soc [B]. 1972;34:187-220. 4 _
Oncol. 1990;8:638-647. ) . ) CSF in lymphoma patients. Br J Haematol. 1998;

12. Vose JM, Anderson JR, Kessinger A, et al. High- 26. Rgsner B. Hypothe5|s_testlng:.categoncal data.. 102:1101-1106.
dose chemotherapy and autologous hematopoi- &é’éi&%ﬂ?gzgzg'ﬁgw'cs' Belmont, CA: 39. Santini G, Congiu AM, Nati S, et al. Mobilization/
etic stem-cell transplantation for aggressive non- ' e transplantation of peripheral blood progenitor
Hodgkin’s lymphoma. J Clin Oncol. 1993;11: 27. O'Brien JP, O’Keefe P, Alvarez A, et al. The cells for aggressive non-Hodgkin's lymphoma
1846-1851. NHL-15 protocol for diffuse aggressive lympho- with marrow involvement. Leuk Lymphoma. 1997;

13. Mills W, Chopra R, McMillan A, Pearce R, Linch mas: two-year median follow-up on the first 100 26(suppl 1):83-88.

DC, Goldstone AH. BEAM chemotherapy and patients [abstract]. Proc Am Soc Oncol. 1995;14: 40. Guglielmi C, Martelli M, Federico M, et al. Time to
autologous bone marrow transplantation for pa- 1230. relapse and IPI at relapse predict survival in
tients with relapsed or refractory non-Hodgkin's 28. Gulati S, Yahalom J, Acaba L, et al. Treatment of adults with diffuse large cell lymphoma at first re-
lymphoma. J Clin Oncol. 1995;3:588-595. patients with relapsed and resistant non- lapse [abstract]. Blood. 1999:94(suppl 1):598a.

14. Mahendra P, Johnson D, Hood IM, et al. High- Hodgkin's lymphoma using total body irradiation, 41. Blay JY, Gomez F, Sebban C, et al. The Interna-
dose therapy and autologous stem cell rescue for etoposide, and cyclophosphamide and autolo- tional Prognostic Index correlates to survival in
poor risk and refractory lymphoma: a single cen- gous bone marrow transplantation. J Clin Oncol. patients with aggressive lymphoma in relapse: an
tre experience of 123 patients. Bone Marrow 1992;10:936-941. analysis of the Parma trial. Blood. 1998;10:3562-
Transplant. 1996;17:973-978. 29. Rapoport AP, Rowe JM, Kouides PA, et al. One 3568.

20z Ae 61 uo ysanb Aq Jpd-66€20006 1 8U/900899 1/66€Z/L/96/4Pd-8101LE/POO|/8U SUOREdlqNdysE//:dy Wouy papeojumoq



