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Abstract-in a prospective multicenter trial, 320 untreated myeloma patients of stage II and 
III mere randomized for remission induction into two groups receiving six monthly courses of 
either MP or VCMP treatment. Response rates were equal in both groups: 72% remission, 2 1% 
no change, 7% progress for patients evaluable by TCM changes and 56% remission, 11% no 
change, 33% progress for BJ- and non-secretory myelomas. The overall survival rate was 60% 
after 4 year.s. An unexpectedjnding was the sign$cantly longer survival of MP treated patients 
compared to the VCMP group. Aft er successful remission induction, patients were randomized 
into one group receiving maintenance treatment using the induction scheme q 8 aseeks, and another 
group without further chemotherapy. Although patients in the latter group relapsed signijicantb 
earlier, differences between both groups concerning acquired resistance to first line therapy or 
.rurvival have not been noticed to date. 

INTRODUCTION 
MI~ITPL.E MYELOMA (MM) is a disscminatcd tumor 
of B-lymphocyte origin. At the time of diagnosis, 
patients usually prrscnt with a large tumor burden. 
The prognosis for mycloma patients has clcarlb, 
improved since thr introduction of chcmothrrap)-, 
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and a median survival of bctwcen 24 and 36 months 
has been rcportcd [l-3]. \Vith the cxccption of a 
few casts showing long term complctc remissions 
after ultraaggrcssivc mclphalan trcatmcnt [4]: cura- 
tivc trcatmcnt is not available at prcscnt. The 
combination of mclphalan and prcdnisonc (Ml’) 
has been known for many years as an cffcctive 
chcmothcrapy bvith little toxicity 15, 61. :\ largr 
number of difrcrcnt drug combinations 1laL.c been 
compared with MP in prospcctivc trials: while a 
few of thcsc have hccn shown to induct bcttcr 
remission rates, prolongation of survival has not 
been demonstrated beyond doubt [2. 3, 6-161. 

The four-drug combination \‘(:RlP with low tox- 
icity has been brought forward as o11~ altcrnativr 
for first line therapy of Mhl [ 171. \2:c ha1.c plannrd 
a prospcctivc randomized trial comparing RIP and 
VCMP for both induction and maintcnancc therapy 
in 1982, sincr long term obscr\7itions concerning 
VCMP were not available at that time., particularly 
regarding the efficacy of this drug combination for 
maintcnancc trcatmcnt. 

Thr tumor ccl1 mass (TC:hl) calculation dcscribrd 
by Salmon and \\‘amplcr [ 18) has been proposed 
for initial staging and follow-up of hlM patients 
[ 191. Testing the uscfulncss of this method for 
monitoring trcatmcnt results in a controlled 
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multicenter study has been another goal of this trial. 
Three groups have so far investigated the value 

of maintenance chemotherapy after remission 
induction in MM [20-221. A survival advantage 
of patients on maintenance therapy has not been 
demonstrated in any of these studies, although 
higher relapse rates in unmaintained patients have 
been observed. We have cxamincd this question 
once more reaching results similar to those rcportcd 
before. 

Th e present paper describes the results of a four 
year prospective study conducted by the German 
Myeloma Treatment Group. 

MATERIALS AND METHODS 

Patients 
Between 1982 and 1986, 320 untreated patients 

with multiple mycloma of stage II and III [19] 
entered the study and were randomized for either 
MP or VCMP induction chcmothcrapy. The pati- 
ents’ characteristics arc summarized in Table 1. 
Twenty-one hospitals in the Federal Republic of 
Germany participated in the study: five of them 
took care ofmorc than halfofthc patients (173/320). 
There wet-c no significant differences in patients’ 
characteristics between thcsc five hospitals, or 
between this group and 147 patients from the 
remaining institutions. Sixty-two patients had to be 

excluded from the study before completion of the 
induction phase because of protocol violation, 
refusal to comply, loss to follow-up or incomplete 
documentation. At present the median observation 
time of all patients amounts to 550 days in both 
treatment groups. 

Staging and follow-up 

The method described by Durie and Salmon [ 191 
based on tumor cell mass (TCM) calculation was 
used for initial staging. Treatment responses wcrc 
estimated by changes of the individual TCM as 
determined by the changes of the strum mycloma 
protein concentration [18]. A TCM reduction 
between 25% and 75% was dcfincd as minor 
remission, a reduction of more than 75% was called 
major remission, an increase of the TCM by more 
than 25% above the initial value was defined as 
progress, and a relapse was stated if a >25% 
increase of the TCM occurred after successful 
remission induction. Minor variations (’ 25%) of 
the TCM wcrc designated as a no change result. 
Additionally in all patients and particularly in 
Bence Jones and nonsecretory myelomas, the 
response was estimated by clinical paramctcrs, i.c. 
cnlargcment of bone lesions, changes in bone 
marrow infiltration, appearance or disappearance 
of hypcrcalccmia, and the Karnofsky performance 
status. 

Table 1. Registered MMpatients characteristics before treatment 

Characteristics 

MP group VCMP group 

11 (% ofMP) n (% ofVCMP) 

Total 

n (% oftotal) 

All patients 

Median age (years) 

Stage II 

Stage III 

Mean TCM 

(X lOI cells/m2 body surface area) 

Patients with serum 

myeloma protein 

IgG 

IgA 

IgD 

IgE 

Patients with Bence Jones 

protein in the urine 

kappa 
lambda 

Bone lesions 

no 

osteoporosis 

l-3 lytic lesions 

> 3 lytic lesions 

Bone marrow infiltration by 

more than 20% plasma cells 

Serum hemoglobin < 8.5 g/d1 

Serum calcium > 3.0 mmol/l 

170 

62 

77 (46) 

92 (54) 

1.22 

107 (63) 

35 (21) 

0 (0) 

4 (2) 

56 (33) 

29 (17) 

6 (4) 
31 (18) 

34 (20) 

99 (58) 

129 (76) 

18 (11) 

16 (9) 

150 

62 

76 (51) 

74 (49) 

1.30 

84 (56) 

38 (25) 

0 (0) 

1 (1) 

51 (34) 

44 (29) 

14 (9) 
21 (14) 

39 (26) 
76 (51) 

118 (79) 

23 (15) 

18 (12) 

320 (100) 

62 

153 (48) 

166 (52) 

1.26 

191 (61) 

73 (23) 

0 (0) 

5 (2) 

107 (35) 

73 (23) 

20 (6) 
52 (16) 

73 (23) 

175 (55) 

247 (79) 

41 (13) 

34 (11) 
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Chemotherapy schedules 
MP: melphalan 8 mg/m’ p.o. days 1-4; prcdni- 

sane 60 mg/m’ p.o. days 1-4; q 4 weeks. 
VCMP: vincristine 1 mg i.v. day 1; cyclophos- 

phamidc 100 mg/m’ p.o. days 1-4; mel- 
phalan 5 mg/m’ p.o. days 1-4; prednisone 
60 mg/m2 p.o. days 1-4; q 4 weeks. 

Design oJthe trial 
Untreated mycloma patients (stage II and III) 

wcrc staged and randomized for the MP or VCMP 
treatment group. After six successive therapy cycles, 
patients in remission wcrc randomized once more 
into one group continuing with the chemotherapy 
of the induction phase q 8 weeks for maintenance, 
and another group receiving no maintenance ther- 
apy, Patients relapsing in the no maintenance group 
received reinduction therapy using the same sched- 
ule, which they had been given during the induction 
phase. Primarily resistant patients not responding 
to the induction therapy as well as those progressing 

.undcr maintrnancr or while receiving reinduction 
trcatmcnt in thr no maintcnancc group (secondary 
resistance), wcrr trcatcd with one of three salvage 
therapy rrgimcs (ctoposide, adriamycin/vindcsinc, 
or the five-drug combination VBAMDcx) [23, 241. 

Of 320 patients who wcrc randomized into MP 
and \‘ChlP trcatmrnt ,groups, one half were classi- 

fied as stage II, whereas the other half prcscntcd as 
stage III (Table 1). Two hundred and thirty 
patients were evaluated for the cffcct of induction 
chemotherapy. In 158 cases the rflicacy could bc 
judged on the basis of calculated TCM changes 
(Table 2). Seventy-two per cent of thcsc patients 
remitted under chemotherapy; nearly half of them 
showed a major remission (> 75% reduction of the 
initial TCM), 7% progressed and 21% rcmaincd 
in a no change status. Diffcrcnccs bctwccn both 
treatment groups were not dctcctcd also after strati- 
fication in stage II or stage III patients (Table 3). 
Remitting patients with high initial TCM (stage III) 
achieved a major remission more often compared to 
stage II patients (P < 0.01). The mean ‘KM of all 
patients responding to the chcmothcrapy dccrrascd 
from 1.3 X 10” cells/m’ (range 0.61.9 X 10’“) 
to 0.4 X 10” cells/m” (range O-l.-* X lo”), i.c. 
by two thirds. 

In 57 patients without measurable mycloma pro- 
tein in their serum TCM changes could not be 
calculated. They wcrc therefore judged by clinical, 
X-ray and other laboratory paramctcrs (SW 
Materials and Methods). Hcrc remission could bc 
induced in 56%, again without any diffcrcnccs 
between the MP and VCMP groups (Tablr 4). 

In 15 patients the rcsponsr by TC,2I calculation 
diffcrcd from the assessment by other rcsponsc 
paramctcrs (SW Methods). In 12 patients the TCM 
calculations indicated a remission \vhich bvas not 
confirmed by clinical judgcmcnt (‘l‘ablc 5); nr~ 

Table 2. Remission induction in MMpatients evaluable by TCM changes 

TCM reduction 
> 75% 7525% No change Progress 

Total % (n = 158) 33 39 21 7 
MP group % (n = 79) 33 39 20 8 
VCMP group % (n = 79) 33 38 22 7 

Table 3. Remission induction in MM patients eualuable by TCM changes: stage II versus stage 
III 

TCM reduction 
> 75% 7>25% No change Progrrss 

MP II % (n = 37) 24 52 16 8 
group 111 % (n = 42) 40 29 24 7 

VCMP II % (n = 42) 21 52 17 10 
group III % (n = 37) 46 22 27 5 

Table 4. Remission induction in MM patients not eualuable by TCM changes (Bence 
Jones or nonsecretory myeloma), assessed by clinical, laboratory and X-ray criteria 

Total 
MP group 
VCMP group 

Remission No change Progress 

“/a (n = 57) 56 11 33 
% (n = 32) 53 13 34 
% (n = 25) 60 8 32 



-0z 

-OS 

-0t 
.._ ‘.........., -OS 

:.+ 
-09 ---i___. 

-0L 

% 

‘(ZO.0 > d) aseqd uoympu! 3ql Buyp pip 
sluayed dJ,AJDA 3Alj SnSJ3A dJAJ u3L ‘p3~EJ~SUOLU3p 

3q JOU pIno iidwaql XI!I puoms .IO &,O I x 66.1 
UE3LLl :dINDA fzrO1 x 9F’I UE3LU :dlN) 
s~uayd asaql jo ~JZJ, IE~!LI! u! samalajya .dnoS 
dJJ3A 3ql u! LE PuE dJlI 341 U! PUnOj 3.13M sql’=p 

P~JEI~J _IouInl oWhuaM~ (Z +!A ‘IO’0 > d) 
dnoiii’ dmaA 3ql jo leql papaa~xa sluapzd pale 
-a_~$ dw JO IL%~~~Jns 3ql ‘kI.S’u~s!~dms ‘(800’0 > d) 
smyed 111 &k~s UEql .mnaq p3AIA.InS S1u3 

-!wd 11 a8e~s ‘pwmdxa sv .( I %,J) kdemqlouraqz 
SU~LIE?lS .mljE SIea/( p 1e y&O9 S??M Xpnis 391 pamua 
leq] sw!red OZF II’? JO hI!qeqold IEA!A.InS 3qL 

‘1uaLussasse I?3!LuI3 jo syeq 
3ql UO 3pEUI 313M SUO!S!Xp ~LKIUI~KLIJ .IXJ~.Inj ‘S3SE3 

asaql jo IIc UI ‘JAJDJ, Bu!ssc&o~d JO pzL3ueqmn 
aydsap palels SBM uo~sspa~ p!uq~ E smyE!d 
aalql LII .uraql jo 3AIj LII padoImp suo!saI auoq ykI 



Induction and Maintenance Therapr in Multiple Myeloma 1065 

a high proportion ofrclapsing patients in the former 
group responded once more to their original chcmo- 
therapy, a survival advantage for the maintenance 
therapy group has not become apparent to date, i.c. 
4 years after commencement of therapy (Fig. 4). 

The probability of acquiring resistance to the 
first line therapy was idcntical in both groups and 
amounted to 20% of 2 years after commencing 
initial chemotherapy (Fig. 5). 

Patients achieving a major remission initially 
relapsed earlier (50% at 12 months) than those 
with only minor remissions (50% at 27 months; 
P < 0.004). 

DISCUSSION 
Chemotherapy prolongs the survival of multiple 

myeloma patients significantly [l]. Although many 
alternative therapy protocols have been proposed, 
the intermittent trcatmcnt with melphalan and 
prednisonc (MP), well tolcratcd by the patients, has 
remained the standard protocol for the last two 
decades [2, 3, 61. In scvcral prospcctivc rando- 
mizcd studies, no other drug schcdulc has been 
found to consistently induce bcttcr survival rates, 
although significantly bcttcr initial remission rates 
have been reported [2, 31. In this study WC havr 

% loo ,---1 

go- 

60- 
I_.._ __.__ _ __......._... _ 

70- 

60- 

50- 

40- 

30- 

20- 

lo- 

o : ! ! ” !, ” : : “1 : ” 1 
0 1 2 3 4 5 

years 

Fig. 4. Survival of patients with primary induction remission. Patients 
with maintenance (-) menu no maintenance (,,.) therapy (not signif;. 

cant). 
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Fig. 5. Probability of acquiring resistance to the Jirst line therapy in 
maintenance (-) and in no maintenance (...) group,r. 

chosen to compare the VCMP combination [ 171 
with standard oral MP treatment, since prospcctivc 
data concerning survival for VCMP trcatcd patients 
were not available when this study was launched. 

In spite of two additional drugs-vincristine and 
cyclophosphamidc-results with VCMP did not 
differ from MP regarding rcsponsc rates (Table 2). 
Similar data have rcccntly been published for a 
smaller number ofpaticnts [25]. Our remission rate 
after MP treatment corrcspondcd toothcr MP trials, 
if the different definitions for response were taken 
into consideration [3]. The rcsponsc rams of stage 
II and stage III patients could not be distinguished 
from each other, although the latter group showed 
a more pronounced TCM reduction (Table 3), 
probably due to their larger compartment of pro- 
lifcrating tumor cells which arc usually more scnsi- 
tivc to cytostatic drugs [26]. 

The tumor ccl1 mass (TCM) calculation method 
dcscribcd by Salmon and Wamplcr [ 181 appeared 
to bc useful for monitoring in 69% of our patients. 
In 6% of our patients, contradictory results were 
obtained using Gthcr this TChl calculation or other 
established criteria for judging trcatmcnt results 
(blood count, pcrformancc indrx, serial X-rays, 
complications such as hypcrcalccmia or renal 
involvement) (Table 4). This divcrgcncc may pcr- 
haps be cxplaincd by a changing subclonc compo- 
sition of the individual tumor resulting in altered 
rates ofmonoclonal immunoglobulin synthesis dur- 
ing thr course of the discasc. ~Yc thcrcforc conclude 
that although the TCM calculation method appears 
to br well suited for following the majority of 
patients, other criteria must still bc mcasurcd pro- 
spectivcly in any multiple mycloma trcatmcnt trial, 
since uncxpcctcd dcvclopmcnts may not be dctccted 
by this method alone, although they may necessitate 
immcdiatc trcatmcnt changes. 

Our results with an o\.crall survival probability 
of 60% 4 years after cnttring the study compare 
favorably with carlicr trials, surpassing current csti- 
mates of average survival by 1 year [ 31. Since the 
participating groups wcrc obliged to cntrr all newly 
diagnosed mycloma patients into the study, a sclcc- 
tion of patirnts with a benign disrasc course can be 
excluded. In addition, the results obtained with 173 
patients collcctcd by five hospitals contributing the 
majority of patients for the study- wrrc cvaluatcd 
separately: similar results concerning patients’ 
characteristics, remission ratr and survival wcrc 
found in this group. Since the avcragc reduction of 
TCM alter 6 months oftrcatmcnt amounted to only 
6670, an unusual scnsitility to thr applied treatment 
among our patients can also bc cxcludcd. The 
comparatively high survival rate may in part bc due 
to better general patient care, particularly- regarding 
infections and other secondary complications such 
as thrombocytopcnia, hypcrcalccmic episodes or 
kidney. involvcmrnt. 
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As in other multiple mycloma trials [ 191, stage 
II patients on average survived longer than stage 
III patients (Fig. 1). An unexpected finding was the 
significantly longer survival of MP treated patients 
compared to the VCMP group (Fig. 2). The analy- 
sis of patients’ characteristics in both groups, par- 
ticularly regarding initial TCM and second line 
trcatmcnt, did not revcal any chance selection in 
one of the two groups. One hypothetical explanation 
may be that the VCMP scheme exerted a higher 
selection pressure for resistant clones; in spite of 
two additional drugs, and in contrast to other 
multidrug combinations [3], VCMP did not induce 
a higher TCM reduction than the MP scheme. 
Therefore VCMP patients had perhaps less of a 
chance to respond to salvage treatment using the 
same or other drug combinations after rclapsc or 
progress. No obvious reasons were uncovered for 
the higher rate of tumor rclatcd deaths by renal 
failure in the VCMP group, a finding of marginal 
statistical significance which should bc carefully 
followed in future studies with similar drug combi- 
nations. On the other hand more MP than VCMP 
patients died during the induction phase (see 
Results). If perhaps thcsc patients rcprcsent a sub- 
group with primary rcsistancc to mclphalan, they 
may only have responded to the other drugs con- 
tained in the VCMP combination, and might have 
been selected by individual drug sensitivity testing 

[271. 
After successful remission induction by the six 

initial treatment cycles, around one third of the 
initial TCM remained, constituting the pool of cells 
responsible for later rclapsc. Even if additional 
chemotherapy courses might have rcduccd the 
TCM further, the problem of consolidation and 
maintenance therapy would have rcmaincd. Based 
on earlier studies [2 1, 221, the value of maintcnancc 
therapy in multiple myeloma has been questioned, 

since no obvious survival advantage was observed, 
and the majority of patients was found to respond 
again to the primary treatment scheme after relapse. 
Basically similar results were obtained in our study 
upon randomization into maintenance and no trcat- 
mcnt groups after remission induction. Whereas all 
patients receiving no further chemotherapy relapsed 
within three years after commencing treatment, 
75% of patients under maintenance therapy were 
still in remission at this time (Fig. 3). Such pro- 
nounced difference has also been reported by Belch 
el al. [21], in contrast to Cohen et al. [22] who did 
not find significant diffcrcnccs in remission duration 
between MP maintcnancc and no maintcnancc 
trcatmcnt, using a different induction therapy 
(BCNU, cyclophosphamide and prcdnisone). How- 
ever, because of the high proportion of secondary 
responders to the initial treatment scheme after 
relapse, differences in survival bctwccn maintcn- 
ante and no maintenance groups have not bccomc 
apparent. In agreement with the other trials we have 
not noted any diffcrencc in dcvcloping secondary 
resistance to the first line therapy bctwccn the 
maintained and the unmaintaincd treatment groups 
(Fig. 5). The higher relapse rate in those patients 
displaying the most pronounced TCM reduction 
during induction trcatmcnt, probably reflects 
tumors with a comparatively large proportion of 
actively proliferating cells. For this group of pati- 
cnts, additional methods measuring tumor ccl1 DNA 
content [28, 291, estimating a tumor ccl1 labclling 
index [26], or in z;itro drug testing [27] may constitute 
important advances towards more cffcctivc troat- 
mcnt planning. 
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