i

gy

SRNG5S T RS

s L

s R

ot o

Chemotherapy for

By Jomes O. Armitage, Dennis D. Weisenburger,
Scot Sorensen, James Mailliard, John Okerbloom,
John Casey, Jim Linder,

Fifty-one patients with diffuse large-cell lymphoma
(OLCL) were treated with a six-drug combination che-
motherapy regimen including cyclophosphamide,
doxorubicin, procerbazine, bleomycin, vincristine,
ond prednisone. The patients were restaged after
three cycles of therapy, and restaging was repected
ot 2-month intervals in patients whe had persistent
disease. Responding patients received two cycles of
therapy after documentation of complete remission
(CR). With oll patients considered evaluable, 73% of
the patients achieved o CR. Twenty-six of the 37 CRs

NE OF THE exciting achievements of the

treatment of cancer with drugs has been the
demonstration that some patients with diffuse
large-cell lymphomas (DLCL) can be cured. Fol-
lowing the original report by DeVita et al using
C-MOPP/MOPP,! several other groups have re-
ported a variety of treatment regimens capable of
producing complete remissions (CRs) and long-
term, disease-free survival.>'? Most of these
treatment regimens have been administered for
six to nine cycles, sometimes followed by main-
tenance chemotherapy, regardless of the rate of
tumor response. It has become generally accept-
ed that maintenance therapy is of no value in this
disease and may do harm by increasing the
chance of subsequent second malignancies. Re-
cently, two very intensive regimens have been
reported in which the amount of treatment was
varied according to tumor response,’*'* and an-
other regimen has been described where treat-
ment was administered for only 12 weeks. ' It
appears that durable remissions can be achieved
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(70%) achieved remission in the first three treate

cycles. The durability of remission in the rapidly ¢
sponding patients was significantly better thon:
patients who required five cycles to achieve CR (
v40% at 2 years, P = .02) despite the latter pof
having received two more cycles of therapy. Roy
responding patients with DLCL do not require pi;
longed therapy and have a better prognosis thar ol
tients achieving a CR more slowly.
JClin Oncol 4:160-164. © 1986 by American S¢
of Clinical Oncology. ’

with very short treatment durations. We reg
here the results with a new six-drug regimes
which we adjusted treatment duration acco
to the rapidity of tumor response with patienf
receiving five, seven, or nine cycles of treatment
depending on the speed at which they achieved
CR.

PATIENTS AND METHODS

Thus report includes all the patients with stage [I-1V de novo
DLCL, who had not received previous chemotherapy, treated
with this regimen by members of the Nebraska Lymphoma
Study Group between September 1982 and August 1984. There
were 51 patients initially treated by group members during that
ﬁmeperiodandallofdlesepaﬁemsmconsidetedev v
Their clinical characteristics are presented in Table 1. The
tients’ median age was 61 years with a range from 15 w
years. Serum lactic dehydrogenase (LDH) levels are given.
telation to maximum normal values, since not all measurcm
wercmadeusingtltmmethodsmdnmls.l'-'m p
didnothaveptemnenlLDHlevelsmmed.Thn n
time of observation for patients alive at the time of this
was 21 months.

Anatomic stage and symptom status were assigned using
Ann Arbor rules for Hodgkin's disease.'® Patients with DLCE
entirely confined to one extranodal site, excluding liver and -
bone marrow, were designated stage IE and those with ¢
extranodal site plus involved regional lymph nodes but no ot
disease were designated stage [IE. Laparotomy for staging
poses was not done in these patients. The patients uncergos
laparotomy were those who had the operation done for diagnos’
tic reasons. A positive biopsy was considered necessary to prove -
iver involvement, which undoubtedly led to the underdiagnosis
of liver metastasis. Staging in all patients included, in addition
to history, physical and routine laboratory and x-ray studies,
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Table 1. Clinical Characteristics of the
51 Treated Patients

No. of
Patients
Characteristic (%)

15 (29)
22 (43)
14 (28)

33 (65)
18 (35)

10 (20)
10 (20)
31 (60)

33 (65)

8 18 (35)
Karnofsky performance score

= 80 43 (84)

60-70 6(12)

=< 50 2(4)
Histology

Diffuse farge cell 29 (57)

Immunoblastic 22 (43)
Maximum tumor diameter

=2om 9 (18)
- 210 cm 27 (53)
. Z10em 15 (29)

Less thon twice normal 35 (74)
12 (26)

14 (27)
. 20 (39)
17 (33)

9(18)
8 (16)
7(14)
4(8)
4(8)
2(4)

at 3- or 4-week intervals
12 (24)
39 (76)

aerow biopsy, and evaluation for abdominal involvement
ed tomography (CT) with or without lymphangiogre-
omography, and radionuclide studies. Restaging in-
uation, including rebiopsy, whenever possible, of
previously to contain disease.
lment regimen used is presented in Table 2. As noted,
were restaged after three cycles of therapy. If active
was still present, patients were treated for two more
#hea restaged again. This process was repeated one
#n patients who still had not achicved a CR after five
'eenpy. Two cycles of the regimen were planned to be
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given after documentation of CR. However, one 81-year-old
patient who achieved CR after three cycles and one 48-year-old
patient who achieved CR after seven cycles did not receive the
planned two further cycles of treatment. The former patient
relapsed after 2 months of remission and the latter patient re-
mains in remission at 9+ months. Neither is included in caicula-
tions of remission duration since they did not complete the
planned treatment regimen, but both are included in survival
analysis. Two patients were felt to have abnormal imaging stud-
ies after three cycles of therapy (ie, abdominal CT in one case
and abdominal ultrasound in one case), and after two additional
cycles of treatment the findings were unchanged. Laparotomy
was then performed in both patients and histologic examination
showed scarring oaly. Both patiestts received no further treat-
ment and are considered to have achieved remission in three
cycles. Although treatment at 3- or 4-week intervals was accept-
able, it became apparent early in the study that many patients
could not receive full doses of myelosuppressive agents a 3-
week treatment intervals.

Although almost all patients had some objective tumor re-
sponse, only CRs, which required the disappearance of all pre-
viously known disease documented at restaging evaluation,
were considered clinically useful and are reported here. The
diagnosis of DLCL includes all patients in the diffuse, large-
cell, and immunobiastic categories of the Working Formula-
tion."” All other lymphomas and composite lymphomas were
excluded from this report. All the slides were reviewed by a
single, experienced hematopathologist (D.D.W.). Survival and
CR duration were calculated using the life-table method. Sig-
nificance of differences between groups was determined using
the chi-squared test with the Yates correction and significance of
differences between survival curves was determined using the
log-rank test.

RESULTS

The treatment outcome is presented in Table
3. Thirty-seven of the 51 patients (73%)
achieved CR. Three patients failed to achieve a
CR for reasons other than treatment toxicity or
resistance of the tumor to the regimen. Two pa-
tients died in the first treatment cycle from an
acute myocardial infarction and a cerebral vascu-
lar accident, respectively, and one patient dis-
continued therapy after one cycle and elected not
to pursue further treatment. If these latter three
patients were excluded, the CR rate wouid be
77%. Patients with bulky (ie, largest diameter,
= 10 cm) tumors at the time of initiation of treat-
ment had lower CR rates than patients with
smaller masses (47% v 83%; P = .02). Patients
with tumor confined to lymph nodes had a slight-
ly higher CR rate than those with any site of
extranodal disease (93% v 65%; P = .10), as did
patients whose pretreatment LDH level did not
exceed twice the maximum normal value (80% v
50%; P = .10).
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Table 2. Treatment Regimen

Drug Dose* Route Schedulet
Cyclophosphamide 650 mg/m? v Day 1
Doxorubicin 50 mg/m? v Day 1
Procorbazine 100 mg/m? Orally Days -7
8leomycin 10 mg/m? Subcutaneous Day 15
Vincristine 1.4 mg/m? v Day 15
Prednisone 100 mg Orally Days 15-21

*In patients = 70 years, two-thirds doses of all drugs except prednisone were administered.
tRepeat at 21- to 28-day intervals. Pafients were restaged after three cycles and, if disease was

The durability of CR and the survival of all
treated patients are presented in Figs 1and 2. The
1- and 2-year survivals for all treated patients are

first treatment cycle from neutropenic sepsis. Less than twice normal 5 28(80) .
Four patients developed diffuse interstitial pul- Greater than twice normal 12 6 (50)
monary disease during or after the completion of Number of extranodal sites of DLCL
therapy that was otherwise unexplained and felt ? ;3 :g (g
to represent bleomycin toxicity. Two patients >2 17 12 E,,;
died from this complication. Sites of involvement
: Marrow 9 6 (67)
DISCUSSION Gastrointestinal 8 5(63)
Beginning with the report by DeVita et al,' it ;’("9 I f (Zg)
has become apparent that DLCL could be cured Bo'r'\‘e 4 2 gso))
with combination chemotherapy administered Liver 2 0(0)
for a relatively short period of time. However, Trectment at 3- or 4-week intervals
the proportion of patients cured has generally 3 wk 12 9 (75)
been < 50% and the treatment has been associat- 4 wk 39 802

Table 3. Treatment Outcome by Clinical

Characteristics

still present, after five and seven cycles. Two cycles were administered after documentation of CR.

No. of  No. of

65% and 54%. Life-table analysis predicts even- Characteristic Patients  CRs (%)

tual relapse of 33% of the patients with 67% All patients 51 37 (73)

remaining in CR 2 years after ending therapy. Age

CR was achieved in three cycles in 26/37 (70%) =34 15 12(80)

of the CRs. Relapse after CR has been seen less f’;:’ 3 :: g;;
'; often in patients who achieved CR in three cycles sh;

I than in patients requiring five cycles. At 2 years, [ 10 7 (70)
Al 80% of patients achieving CR in three cycles Ill 10 10 (100)
3 remain in remission in contrast to 40% of patients v 3t 220(9)

who required five cycles (P = .02) (Fig 2). This s":pm" -

. . 9
same result of more durable CRs in patients 8 18 16N
achieving remission in three cycles was found Karnofsky score
when only the 30 CRs without bulky tumor were = 80 43 33 (77)
analyzed (80% v 33% remission durability at 2 60-70 6 4 (67)
years; P = .02). Remission duration was not H.S 50 2 00

L. : istology
significantly affected by stage, tumor bulk, Diffuse large-cell 29 20 (69)
'8 symptoms, treatment interval, or the presence of immunoblastic 22 177
] é extranodal disease. Maximum tumor diameter
& The toxicity of this treatment regimen was sig- =2em 9 7(77)
nificant with four patients (8%) having treat- 2;'“%::‘ g 2:;, g;))
ment-related deaths. Two patients died in the LDH

7
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Fig 1. A life-table plot of survival for all 51 pa-
s treated with this regimen. Tic marks indicate
ts surviving to that interval.

§ with considerable toxicity. We attempted to
shorten treatment duration in rapidly responding
patients by early restaging and administering
only two cycles of therapy past documentation of

It does not appear that shortening the duration
—~—of treatment to five cycles increased the risk of
relapse. In fact, patients who achieved CR within
three cycles of initiating therapy had more dura-
remissions than patients who required five
es to achieve remission and thus received
D more total treatment cycles. This suggests
rapidity of response might be a prognostic
x in DLCL with more rapidly responding
ts having a better prognosis. Amadori et al
reported a higher CR durability in rapidly
ding patients with a mixture of diffuse,
sive non-Hodgkin’s lymphomas treated
the F-MACHOP regimen.” Similar data
g a better outcome associated with a
response to chemotherapy have also been
for patients with testicular cancer.” A
y described treatment regimen, MACOP-
W was administered for only 3 months to pa-
Mits with DL.CL. with a high CR rate and dura-
remissions.’* Thus, durable CRs can be
duced with therapy of brief duration in
CL.. Previous regimens have probably treated
dly responding patients longer than neces-
> and thus exposed them to unnecessary
nent-related toxicity. Two other intensive
ns'>-4 have individualized treatment dura-
Both used possibly non—cross-resistant
inations given sequentially and demonstrat-
CR rates.
ous treatment studies for DLCL have
a variety of clinical and pathologic varia-
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bles to significantly predict for the chance to
achieve CR and for CR durability. % However,
the same characteristics have not been uniformly
found to be important from one study to another.
This might reflect the patient mix in the various
studies, the characteristics of the treatment regi-
men, or statistical variation. As treatment results
improve, previously important prognostic varia-
bles might lose their significance for predicting
outcome. For example, we found no impact on
outcome based on the histologic subtypes ¢&if-
fuse, large-cell, and immunoblastic.” The only
variable significantly associated with a decreased
chance to achieve CR in our study was tumor
bulk. Patients with a high LDH level, the pres-
ence of extranodal tumor, and B symptoms had
lower, but not significantly different, CR rates.
Stage was not an important predictor of the
chance to achieve CR. In fact, patients with stage
1I disease had approximately the same chance to
achieve CR as those with stage IV disease. This
comparability of outcome with stage II and stage
IV was also found in a recent study using
MACOP-B. ¥ It appears that when intensive regi-
mens are used for DLCL, tumor bulk as reflected
by tumor size, LDH level, and the presence of
extranodal tumor (whether or not the tumor is
located above and below the diaphragm), are
important prognostic factors predicting chances
to achieve CR. The duration of CR might be
most significantly affected by the sensitivity of
the tumor to the chemotherapy as reflected by the
rapidity of tumor regression and time to CR.
However, the small number of patients with
bulky disease in this study who achieved a CR
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Fig 2. Life-table plots of CR duration for all 37
CRs, those having CR documented offer three cycles of
therapy, and those patients requiring five cycles to
achieve CR. Remissions were significantly more dure-
ble for patients achieving CR in three cycles (P = .02).
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makes it difficult to be certain about the effect of
tumor bulk on remission duration.

In summary, we treated 51 patients with
DLCL using an intensive, six-drug combination
chemotherapy regimen. We varied the duration
of treatment depending on the rapidity of tumor
response. The CR rate was similar to other, pre-
viously reported, intensive regimens. Approxi-
mately two-thirds of patients destined to achieve
CR did so in the first three cycles of therapy.
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