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The effect of six different chemotherapy regimens were evaluated in 462 pre- 
viously untreated patients with multiple myeloma. In comparison with other 
treatments, drug combinations that included vincristine and were given at 3- 
week intervals were associated with higher response rates and longer survival 
times. No gain was noted from the use of Adriamycin or from combinations of 
alkylating agents unless vincristine was given and the treatment intervals were 
short. Seventy-one responding patients were allocated at random to mainte- 
nance treatment with intermittent courses of either azathioprine-prednisone or 
a combination of melphalan-cyclophosphamide-carmustine (BCNU)-predni- 
sone. The survival time was not prolonged with either maintenance treatment 
in comparison with that for responding patients continued on other therapies 
or on no therapy in previous studies. Attempts to reduce tumor mass maxi- 
mally with a change in the therapeutic modality, such as with immunotherapy 
or radiotherapy, remain to be evaluated. 
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NTERMITTENT COURSES OF MELPHALAN AND I prednisone have reduced tumor mass in 
a large fraction of patients with multiple 
myeloma. $' The addition of procarbazine, with 
or without vincristine, to the melphalan- 
prednisone combination did not improve the re- 

For the Southwest Oncology Group. 
Supported by Grants CA-03195, CA-03389, CA-03392, 

CA-04915, CA-04919, CA-04920, CA-05831, CA-10187, 
CA-12014, CA- 1221 3, CA-12644, CA-I 3238, CA-I 361 2, 
CA-14102, CA-15995, CA-16943 and CA-16957 from the 
National Cancer Institute. 

* University of Texas M.D. Anderson Hospital and Tu- 
mor Institute, Houston, Texas. 
' University of Arizona, Tucson, Arizona. 
t Scott and White Clinic, Temple, Texas. 
5 University of Arkansas Medical Center, Little Rock, 

Arkansas. 
Cleveland Clinic, Cleveland, Ohio. 

Other participating institutions were: Baylor University 
College of Medicine, Houston, Tx. (M. Lane); Henry Ford 
Hospital, Detroit, MI., (R. Monto, R. Talley); University of 
Kansas Medical Center, Kansas City, KA (B. Hoogstraten); 
Lackland Air Force Base, San Antonio, TX (C. Coltman); 
University of New Mexico School of Medicine, Albu- 
querque, NM (J. Saiki); Ohio State University Hospital, 
Columbus, O H  (S. Balcerzak, H. Wilson); University of 
Oklahoma Medical Center, Oklahoma City, OK (R. Bot- 
tomley); Tulane University School of Medicine, New Or- 
leans, LA (J. Stuckey); University of Utah College of Medi- 
cine, Salt Lake City, UT (7. Athens). 

Address for reprints: Dr. Raymond Alexanian, The Uni- 
versity of Texas M.D. Anderson Hospital, Houston, T X  
77030. 

The authors are grateful to Linda McDonald, Terry 
Smith and Ardyce Smith for the statistical analyses. 

Accepted for publication April 22, 1977. 

sponse rate, although patients receiving vincris- 
tine had the longest survival time yet noted in 
the Southwest Oncology Group (SWOG).' 
Since vincristine alone reduced tumor mass fur- 
ther in some responsive myeloma patients," the 
role of this antimitotic drug was reevaluated as 
part of the initial therapy in a large number of 
additional patients. Results indicated a slight 
superiority in both response rate and survival 
time from two different drug combinations that 
included vincristine. 

Adriamycin is an anthracycline antibiotic 
with proven activity in patients with a variety of 
malignancies. This drug had produced remis- 
sions in patients with myeloma resistant to mel- 
phalan-prednisone,I*' as well as in previously 
untreated patients.' This study evaluated Adria- 
mycin combinations with alkylating agents and 
prednisone in a large number of previously un- 
treated patients with multiple myeloma. Only 
when vincristine was included in the combina- 
tion did the results support a useful role for 
Adriamycin as part of the initial treatment for 
this disease. 

The median remission duration for patients 
with myeloma responding to melphalan-pred- 
nisone was about 2 years.' In a previous SWOG 
study, the survival of groups of responding pa- 
tients receiving intermittent melphalan- 
prednisone or BCNU-prednisone was similar to 
that of patients followed without any chemo- 
therapy. This report summarizes experiences 
with two additional maintenance therapies, one 
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TABLE 1. Frequency of Response from Different Drug Combinations in Multiple Myeloma 

No. 
treated 

M+A+P(1/73-  9/74) 
Melphalan 6 mg/m'/day X 4 
Adriamycin 25 mg/m'/on day 1 
Prednisone 60 mg/m'/day X 4 q 4 weeks 

Melphalan 6 mg/m'/day X 4 
Cyclophosphamide 500 mg/m' i.v. day 1 
Prednisone 60 mg/m'/day X 4 q 4 weeks 

Melphalan 4 mg/m'/day X 4 
Cyclophosphamide 300 mg/m' i.v. day 1 
BCNU 30 mg/m' i.v. day 1 
Prednisone 60 mg/m*/day X 4 q 4 weeks 

Cyclophosphamide 100 mg/m'p.o./d X 4 
Adriamycin 25 mg/m'i.v. day 1 
Prednisone 60 mg/m2p.o./d X 4 q 3 weeks 

Vincristine 1.0 mg i.v. day 1 
Cyclophosphamide 100mg/m2p.o./d X 4 77 
Adriamycin 25 mg/m' i.v. day 2 
Prednisone 60 mg/m'p.o./d X 4 q 3 weeks 

Vincristine 1.0 mg i.v. day 1 
Melphalan 5 mg/m2p.o./d X 4 
Cyclophosphamide 100 mg/m'p.o./d X 4 
Prednisone 60 mg/m'p.o./d X 4 q 3 weeks 

76 

M+C+P (1/73 - 9/74) 

84 

M+C+B+P (1/73 - 9/74) 

75 

C+A+P (10/74 - 2/76) 

64 

V+C+A+P (10/74 - 8/76) 

V+M+C+P (10/74 - 8/76) 

86 

TOTAL 462 

Not evaluable 

Early Inadequate 
death report 

No. 
evaluable 

Response 
No. rate* 

responsive (% evaluable) (% All) 

6 3 

8 2 

4 1 

2 3 

3 0 

1 8 

24 17 

67 

74 

70 

59 

74 

77 

42 1 

26 (5)' 46 41 

33 (2 )  47 42 

27 (7) 49 45 

19 (4) 39 36 

32 (10) 57 55 

41 (7) 62 56 

178 (35) 51 46 

* Includes slow responders during crossover treatments. 
Parentheses indicate number of additional patients responding during crossover treatments after initial 6 months. 

with azathioprine-prednisone and the second 
with a combination of melphalan-cyclo- 
phosphamide-carmustine (BCNU)-prednisone. 
Azathioprine is an antimetabolite active against 
rodent plasma~ytomas~' that might be effective 
against a residual myeloma cell population with 
an increased growth fraction. Treatment with 
a combinaton of different alkylating agents has 
also been reported as more effective than mel- 
phalan alone." Results did not indicate any 
therapeutic advantage for long-term mainte- 
nance treatment with either azathioprine or al- 
kylating agent combinations in comparison with 
previous SWOG regimens. 

MATERIALS AND METHODS 

This report presents an analysis of 462 con- 
secutive patients with multiple myeloma treated 
at 14 Southwest Oncology Group institutions 
between January, 1973 and August, 1976. Only 
patients previously untreated for myeloma were 
included. The diagnosis was based on bone mar- 

row plasmacytosis exceeding 10% and a 
myeloma globulin peak on serum or urine elec- 
trophoresis in symptomatic patients; 10 patients 
without detectable peaks (2%) were also in- 
cluded when marrow plasmacytosis, lytic bone 
lesions, and depression of normal serum immu- 
noglobulins were present. 

Treatment Regimens 
Between January, 1973 and September, 1974, 

235 patients were assigned at random to one of 
three different combinations of melphalan and 
prednisone. As indicated in Table 1, 76 patients 
received a melphalan-Adriamycin-prednisone 
combination (MAP), 84 were treated with mel- 
phalan-cyclophosphamide-prednisone (MCP), 
and 75 received melphalan-cyclophosphamide- 
BCNU-prednisone (MCBP). These treatments 
were given in doses outlined in Table 1 and were 
repeated at 4-week intervals. Patients unrespon- 
sive to MAP after 6 months of initial therapy 
received MCBP for an additional 6 months; pa- 
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tients unresponsive to MCP or MCBP were 
treated with MAP. 

As preliminary analyses indicated similar re- 
sponse rates of 46-49% from all treatments, with 
recovery in granulocyte and platelet counts after 
3 weeks in many patients receiving MCP and 
MAP, an additional 227 patients were assigned 
at random to one of three additional drug com- 
binations between October, 1974 and August, 
1976. As indicated in Table 1, 64 patients re- 
ceived a cyclophosphamide-Adriamycin-pred- 
nisone combination (CAP), 77 were treated with 
a vincristine-cyclophosphamide-Adriamycin- 
prednisone combination (VCAP) and 86 re- 
ceived a vincristine-melphalan-cyclophospha- 
mide-prednisone combination (VMCP). These 
treatments were given at 3-week intervals. Pa- 
tients unresponsive to CAP or VCAP after 6 
months of initial therapy received VMCP for an 
additional 6 months; patients unresponsive to 
VMCP were treated with VCAP. Treatment 
with the CAP combination was terminated in 
February 1976 after a response rate of 39% was 
noted. All patients received treatments in doses 
adjusted to produce bone marrow toxicity (e.g. 

nadir in granulocytes between 1000- 
)O/mma). 

aluation of Response 
iesponse was evaluated no sooner than 4 
eks after the start of therapy. The effect of 

treatment could not be evaluated in patients 
who died during the first 4 weeks, who were 
considered to have had early deaths. Clinical 
response was based on criteria previously pre- 
sented in detail that required both of the follow- 
ing sustained for at least two months: 1) a de- 
crease in the production rate of serum myeloma 
protein to less than 25% of the pretreatment 
value, and 2) disappearance of Bence Jones pro- 
tein excretion.46 Calculations of the serum 
myeloma protein production rate required con- 
siderations of the serum concentration of 
myeloma globulin, the plasma volume, and the 
catabolic rate of the myeloma globulin as af- 
fected by  the serum concentration. l4lg Previous 
studies had demonstrated that changes in tumor 
mass were underestimated when calculations 
did not consider the changing catabolic rate of 
IgG globulins and changing plasma volume. B. I' 

Remission Maintenance 
Between July, 1973 and March, 1975,71 con- 

secutive responding patients were assigned at 
random to one of two maintenance regimens 
after 6 months of initial chemotherapy with 

TABLE 2. Responsive Patients Eligible for 
Remission Maintenance 

No. patients responding to initial therapy: 
No. additional patients responsive to 

crossover treatment after 6 mos.: 

86 

14 
100 Total no. of responsive patients: 

Ineligible for randomization because of death 
or relapse within 6 months: 
Tumor relapse 2 

5 

Death from renal failure 3 

Eligible, but not randomized within 5 mos. 24 

5 mos. of eligibility: 71 

Eligible for randomization: 95 

No. eligible patients randomized within 

No. No. 
Maintenance treatment randomized dead 

M+C+B+P 
Melphalan 4 mg/m'/day X 4 36 19 
Cyclophosphamide 300 mg/m'i.v. 

BCNU 30 mg/m' i.v. day 1 
Prednisone 60 mg/m'/day X 4 q 4 

day 1 

weeks 
I+P  

Azathioprine 125 mg/m' p.o./d X 7 35 12 
Prednisone 40 mg/m'p.o./d X 7 q 3 

One MCBP course given q 4 I+P  
weeks 

courses 

MAP, MCP, or MCBP as described previously 
(Table 2). Each patient was eligible for random- 
ization provided he had received at least four 
courses. of chemotherapy and was alive and in 
remission 6 months after the institution of treat- 
ment. Twenty-four eligible patients were not 
registered at all or randomized later than 5 
months after their eligibility had been con- 
firmed, primarily because of uncertainty as to 
whether a remission had been achieved or be- 
cause they had been lost to follow-up when due 
for randomization; these patients were excluded 
from the analysis. Of the 71 eligible patients 
who were randomized on schedule, 20 had re- 
spanded to MAP, 24 to MCP, and 27 to MCBP. 
After the durations of remission and survival 
were found to be similar for each group of re- 
sponding patients, all patients receiving the 
three inductioii -regimens were analyzed to- 
gether within their specific maintenance group. 
Maintenance regimens included either 1 ) indefi- 
nite courses of MCBP at 4-week intervals, or 2) 
intermittent courses of azathioprine-prednisone 
at 3-week intervals with an MCBP reinforce- 
ment course given after every four courses of 
azathioprine-prednisone (Table 2). Treatments 
were continued until death or unequivocal evi- 
dence of myeloma protein relapse. 
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TABLE 3. Comparability of Patient Groups 
~~ 

Remission induction treatments Maintenance treatments 
MAP M C P  MCBP CAP VCAP VMCP IP  MCBP Historical' 

No. patients 76 84 75 64 77 86 35 36 136 
Age, yr (median) 62 58 60 59 60 63 58 58 58 
Sex (70 male) 66 60 60 67 53 56 60 58 64 
Race (% black) 25 24 21 22 17 21 17 19 15 

Pretreatment abnormalities 
(% of total) 

Hemoglobin 30 23 32 11 21 30 17 28 24 

Corrected calcium* 20 18 33 23 20 26 24 17 18 

BUN 18 10 14 14 11 6 3 6 15 

<8.5 g/100 rnl 

>11.5 mg/ 100 ml 

>40 mg/100 ml 

Tumor mass grade 
% High 41 40 44 36 36 54 31 44 41 
%Intermediate 41 42 27 41 39 36 43 25 28 
% Low 18 18 29 23 25 10 26 31 31 

* Corrected calcium (mg/100 ml) = serum calcium (mg/100 ml) - serum albumin (g/100 ml) + 4.0. 
Includes all responding patients from a previous study.5 

Results were compared with a group of 111 
responding patients treated with other mainte- 
nance programs in a previous study. These pa- 
tients had been assigned at random to either 
melphalan-prednisone, BCNU-prednisone, or 
no treatment after 12 months but their survival 
times were calculated from the sixth month for 
this comparison; an additional 25 patients were 
included who had been alive and in remission 
after 6 months but who relapsed or died before 
they were eligible for maintenance therapy after 
12 months (total historical group 136 patients). 
Patients responding after 6 months of treatment 
with CAP, VCAP and VMCP received a 12- 
month program of chemoimmunotherapy using 
alternating BCG immunotherapy and VMCP 
chemotherapy, but definitive results from this 
maintenance program remain to be evaluated. 

Survival and Remission Duration Analyses 
All patients were included in the survival cal- 

culations that used the life table method from 
the start of both induction and maintenance 
chemotherapy until death." The times from 
randomization to relapse were also calculated 
for the groups of patients assigned to the differ- 
ent maintenance groups. 

RESULTS 
Comparability of Treatment Groups 

The frequency and severity of specific disease 
complications were evaluated in each group of 

patients receiving the different induction or 
maintenance treatments evaluated in this study 
(Table 3). The absolute tumor mass before the 
start of chemotherapy was defined in each pa- 
tient from clinical criteria described else- 
where.*' In essence, patients were assigned to 
either a high, intermediate, or low tumor mass 
grade in accordance with the degree of anemia, 
hypercalcemia, serum myeloma protein level, 
and the extent of lytic bone lesions. There were 
no major differences between most treatment 
groups in those major clinical or laboratory 
characteristics known to affect prognosis.' Se- 
vere anemia and a high tumor mass grade were 
more frequent, and azotemia was less common, 
in patients receiving VMCP than in those ran- 
domized to the other treatments. The 41 pa- 
tients excluded from the analysis of response 
rate because of early death or inadequate data 
had a much higher frequency of all of the harm- 
ful prognostic factors with 67% presenting with 
a high tumor mass grade; 43% had a hemoglo- 
bin less than 8.5 g/100 ml, 35% had hyper- 
calcemia and 26% had azotemia with a BUN 
exceeding 40 mg/ 100 ml. 

Frequency of Response 
Of 462 patients who received one of six differ- 

ent combinatons of an alkylating agent with 
prednisone, the records of 421 could be eval- 
uated. Response could not be defined in 41 pd- 
tients: in 24 (5%) because death occurred within 
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4 weeks after the institution of therapy and in 17 
(4%) because of inadequate data. Remission 
was confirmed in different percentages of pa- 
tients receiving each of the six different induc- 
tion regimens (Table 1). Four treatment groups 
had similar frequencies of remission ranging be- 
tween 39-49%. However, the response rate for 
VMCP given at 3-week intervals was 15% higher 
than that for MCP prescribed at 4-week inter- 
vals (p < 0.10); the response rate for VCAP was 
18% higher than that for CAP (p < 0.10), both 
treatments given at 3-week intervals (Table 1). 
Thus, the improvement in response rate for both 
groups of patients receiving vincristine was 
slight but reproducible. 

More than 80% of responding patients 
achieved a 75% reduction in serum myeloma 
protein production and/or disappearance of 
Bence Jones protein within the first 6 months. 
Sixteen percent of responding patients did not 
reduce their myeloma protein to the level consis- 
tent with remission until after 6 months while on 
a “crossover treatment” (Table 1). In all pa- 
tients responding slowly while on a crossover 
treatment, the rate of decline in myeloma pro- 
tein production remained unchanged. 

Survival Time 

Survival curves were calculated for all pa- 
tients receiving each of the induction therapies. 
Results were compared with those from 574 
patients receiving intermittent melphalan-pred- 
nisone (MP), melphalan-prednisone-procarbaz- 
ine (MPP), or melphalan-prednisone-pro- 
carbazine-vincristine (MPPV) between 1965- 
1972.&“’ Five of the survival curves were similar 
and fell within the stippled range on Figure 1, all 
being superior to that from intermittent melpha- 
lan alone.’ Analyses to date indicated slightly 
longer survival times for patients receiving vin- 
cristine in one previous SWOG regimen 
(MPPV), and in the two groups of patients re- 
ceiving vincristine and alkylator agent combina- 
tions at  3-week intervals in this study (VMCP 
and VCAP); patients receiving the MCBP treat- 
ment combination also had a longer survival 
time. The survival for all 305 patients receiving 
vincristine combinations (VMCP, VCAP, 
MPPV) was significantly longer than that for 
the 727 patients receiving six different alkylator- 
prednisone combinations without vincristine 
(MP, MPP, MCP, MAP, MCBP, CAP) (p < 
.01). No other differences were significant. The 
projected median survival for all patients on the 
VMCP and VCAP combinations was 34 
months, about 9 months longer than that for 

100 16, 
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FIG. 1. Survival from initial treatment for all patients 
assigned to combination therapies with vincristine in this 
(VMCP and VCAP) and one previous study (MPPV). Re- 
sults were compared with curves calculated for patients re- 
ceiving hICBP treatment and five other treatments that fell 
within the stippled range. 

patients on five previous combinations of alky- 
lating agents and prednisone (stippled range in 
Fig. 1). 

Remission Maintenance 
Remission duration and survival were com- 

pared for groups of responding patients after 
random allocation to either intermittent MCBP 
therapy or intermittent azathioprine-predni- 
sone with periodic MCBP reinforcement 
(Table 2). All patients were in remission 
at the time of randomization, which was no 
sooner than 6 months after the start of in- 
duction therapy. Of 71 eligible, responsive pa- 
tients who were randomized on schedule, 36 
received indefinite courses of intermittent 
MCBP, and 35 were treated with azathio- 
prine-prednisone. Results were compared with 
those from 136 responding patients maintained 
on other SWOG regimens after the first 6 
months. Table 3 confirms the comparability of 
these patient groups in terms of those major 
factors known to affect prognosis.“ As indicated 
in Fig. 2, the survival times from randomization 
for the IP and MCBP groups were similar to 
that for patients maintained on previous therapy 
programs after the sixth month. The remission 
durations from randomization were also similar 
for all treatments. 
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FIG. 2. Survival from randomization after 6 months of 
initial therapy for 36 responding patients maintained on 
MCBP (open circles) and 35 on azathioprine-prednisone 
(open triangles), in comparison with 136 responding pa- 
tients receiving previous therapies (solid circles). 

DISCUSSION 

This report summarizes the effects of six dif- 
ferent drug combinations in 462 patients with 
multiple myeloma treated at 14 SWOG institu- 
tions over a 4-year period. All patients had 
unequivocal criteria for the diagnosis of 
myeloma and received intermittent courses of 
chemotherapy in maximal doses. All of the six 
patient groups were considered comparable in 
view of the similar frequency and severity of 
those dise&e complications known to affect 
prognosis.' Response to therapy was based on a 
75% reduction in serum myeloma protein pro- 
duction rate and the elimination of Bence Jones 
protein, as described previously. 4' Since the rate 
of decline in myeloma protein production re- 
mained unchanged during crossover treatments, 
those few patients who responded slowly after 6 
months were analyzed within their initial treat- 
ment group. 

Vincristine is an antimitotic drug, which has 
reduced tumor mass further in several myeloma 
patients treated during remission, presumably 
from the destruction of an increased fraction of 
dividing cells. Vincristine may also enhance the 
penetration and accumulation of certain drugs 
within cancer cells, as shown recently for meth- 
otrexate. This report documents a response 
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rate that was about 15% higher when vincristine 
was added to alkylating agent-prednisone com- 
binations given at 3-week intervals. In  fact, both 
the VCAP and the VMCP treatments produced 
the highest response rates yet noted by the 
SWOG in patients with multiple myeloma (i.e., 
57 and 62%). In addition, preliminary analyses 
showed that the survival times were longer with 
each of the vincristine treatment combinations, 
in comparison with the comparable treatment 
programs without this drug. Vincristine was 
given in a low dose on the day prior to the onset 
of other therapies in an attempt to synchronize 
tumor cells. Neurotoxicity was rare, mild when 
it occurred, and reversible. Thus, it seems rea- 
sonable to include vincristine as part of the ini- 
tial chemotherapy program for all patients with 
multiple myleoma. Shortening the treatment in- 
terval from 4 weeks to 3 weeks may also have 
improved our results by allowing the adminis- 
tration of larger total doses of chemotherapy. 
Finally, the lower incidence of severe renal fail- 
ure and the improving management of certain 
disease complications may also have contributed 
to the longer longevity from the VMCP and 
VCAP treatments. 

Combinations of different alkylating agents 
were evaluated in an attempt to achieve more 
frequent and more prolonged reductions of the 
myeloma cell mass. Bergsagel et al. had reported 
remissions from cyclophosphamide in patients 
resistant to melphalan,' suggesting that cross- 
resistance to these drugs was not present in all 
patients. Lee et a/ .  found that the combination of 
low doses of BCNU and vincristine, with moder- 
ate doses of melphalan, cyclophosphamide, and 
prednisone, produced a response rate and sur- 
vival time superior to that resulting from pre- 
vious trials using melphalan-prednisone." Both 
the MCP and the MCBP combinations evaluated 
by the SWOG produced a frequency of remis- 
sion similar to that from previous treatments, 
suggesting that combinations of alkylating 
agents do not provide any therapeutic advan- 
tages. The higher response rates and longer sur- 
vival times from the VMCP and the VCAP 
programs, that could be repeated at 3-week 
intervals, suggested that certain drug combina- 
tions were superior provided that the treatment 
intervals were short and that vincristine was 
included in the combination. 

Adriamycin is an agent with proven activity in 
patients with leukemia, lymphoma, and a vari- 
ety of other malignancies. Therapeutic activity 
has been noted in some patients resistant to 
melphalan-prednis~ne;'*~ combinations of 
Adriamycin with BCNU have produced second 



remissions in some patients with relapsing 
myeloma. The combination of cyclophospha- 
mide and Adriamycin was synergistic in the 
therapy of rodent leukemia.” Yet, in the dose 
regimens used here, no improvement was ob- 
served in the frequency of remission or in the 
survival time when Adriamycin was added to 
combinations of melphalan-prednisone or cy- 
clophosphamide-prednisone as part of the ini- 
tial treatment. Only when vincristine was in- 
cluded in the Adriamycin combination and the 
treatment intervals were short, was a high re- 
sponse rate confirmed in previously untreated 
patients. 

The effects of two different programs of remis- 
sion maintenance therapy were evaluated in a 
large number of patients who had responded to 
their initial treatment. Cohorts of responding 
patients were allocated at random either to con- 
tinued azathioprine-prednisone with periodic 
MCBP reinforcement courses or to repeated 
courses of MCBP, provided that they were in a 
remission status by quantitative protein criteria 
at least 6 months after the start of therapy. 
Azathioprine was evaluated on the possibility 
that the larger growth fraction present in the 
myeloma population during remission might be 

susceptible to an antimetabolite. Also, azathio- 
prine had shown therapeutic activity against 
certain plasma cell tumors in rodents, l7 and in 
some patients with multiple myeloma.” The 
combination of MCBP was evaluated during re- 
mission after encouraging results had been re- 
ported from a similar regimen in previously un- 
treated patients. I‘ Results were compared with 
those from a large group of comparable respond- 
ing patients maintained on previous SWOG 
treatments. No improvements were found in ei- 
ther remission duration or survival time, and no 
advantage was apparent from these programs of 
long-term MCBP or azathioprine-prednisone 
maintenance. 

In multiple myeloma, the duration of remis- 
sion and survival is directly related to the num- 
ber of abnormal plasma cells remaining after an 
optimum program of treatment. ‘3’ Prolonged 
maintenance therapy is unlikely to be helpful un- 
less a greater degree of tumor reduction occurs. 
Rather than supporting indefinite chemotherapy, 
these observations justified the evaluation of 
other treatment modalities during remission, 
such as cycleactive agents, immunotherapy or 
radiotherapy, that might be more likely to pro- 
duce greater degrees of tumor reduction. 
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