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Summary. Fifteen patients with multiple myeloma, 
two of whom had plasma cell leukemia, were treated 
between May 1974 and December 1978. Peptichemio 
was administered intravenously at doses of 
40-80 rag~48 h, courses including 4 -17  administra- 
tions in association with moderate doses of prednisone 
(15-50mg/day) and androstanes at high dosages 
(250 mg weekly). In two patients PTC was associated 
with vincristine (VCR) administered on the first day of 
the course. Eight patients were previously untreated, 
four had been resistant to melphalan (MPH) and~or 
cyclophosphamide (CTX), and three had been treated 
irregularly with one or both of  these alkylating agents. 
The criteria of response to therapy are reported. Out of 
a total of15 PTC courses administered we obtained 13 
responses, eight complete and five partial; no response 
was achieved in the other two patients. 

In the four patients who were resistant to MPH 
and~or CTX we obtained three responses, which were 
maintained with the same alkylating agent to which 
they had been resistant previously. The time needed to 
obtain a response in 90% of the patients was 6 weeks. 
Peptichemio was shown to be effective in patients in an 
advanced stage of the disease, in patients with 
light-chain myeloma and in those with plasma cell 
leukemia. The association of VCR potentiated the 
antitumor effect, but also increased the myelotoxicity. 
The PTC treatment was well tolerated. 

It is suggested that PTC be used in induction 
treatment of myelomatosis and in patients resistant to 
traditional alkylating agents. 

Introduction 

Since the introduction of effective chemotherapy with 
the alkylating agents melphalan (MPH) and cyclo- 
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phosphamide (CTX), the median survival time for 
multiple myeloma patients has more than doubled, 
from 7-11 months to 24-50 months [3, 8, 16, 21, 
321 . 

However, only 15% of patients achieve complete 
remission, and 'cures' are extremely rare [4, 10]. Thus 
great efforts have been made in recent years to 
discover new drugs active against plasma cell neo- 
plasms and to develop new combination chemother- 
apy schedules to prolong survival time. 

Rather recently, several drugs with different 
mechanisms of action have been tried in the treat- 
ment of multiple myeloma. Procarbazine [24] and 
adriamycin [1, 2] showed a low order of activity, 
whilst BCNU [30] and especially vincristine (VCR) 
[2, 5, 28] gave promising results. 

Less attention was paid to the preliminary 
positive results reported by Marmont et al. [20], 
Astaldi et al. [6] and Luporini [19] with peptichemio 
(PTC) in the treatment of multiple myeloma. 

Peptichemio is constituted by m-[di-(2-chloro- 
ethyl)-amino]-L-phenylalanine (sarcolysin) covalent- 
ly bound to six peptides to combine the alkylating to 
the antimetabolic effect (Fig. 1) [11]. It is manufac- 
tured by Istituto Sieroterapico Milanese, Milan, 
Italy. Several studies [13, 14] have shown its broad 
spectrum of activity against carcinoma, lymphoma, 
and acute leukemia. 

We tried PTC in two patients with plasma cell 
leukemia [25]; the good response observed led us to 
undertake a trial in patients with multiple myeloma. 
The goal of this study was the better evaluation both 
of the activity of PTC against myelomatous plasma 
cells and of its mode of action, by clinical and 
cytokinetic studies. 

The cytokinetic modifications induced by PTC in 
plasma cells have been reported in a previous paper 
[27]. The present study concerns the clinical results 
obtained in 15 patients, 7 of whom had been resistant 
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Fig. 1. Chemical structure of peptichemio 

to s t a n d a r d  a lkyla t ing  agents  or  p r e d n i s o n e  t h e r a p y  
whi le  8 were  un t r ea t ed .  

M a t e r i a l s  a n d  M e t h o d s  

The patient sample used in this study contained 13 with multiple 
myeloma and two with plasma cell leukemia, who were treated 
with PTC at our Institute between May 1974 and December 1978. 
The diagnostic criteria for multiple myeloma as defined by the 
Chronic Leukemia-Myeloma Task Force [9] were adopted. The 
general characteristic of the patients are reported in Tables 1 and 2; 
the staging was assessed according to Merlini, Waldenstr6m and 
Jayakar [23]. 

Eight patients (nos. 2, 5, 6, 10, 11, 12, 13, and 15) were 
untreated, four (4, 7, 8, and 14) had been resistant to treatment 
with MPH and/or CTX, and three (1, 3, and 9) had been treated 
irregularly with one or both of these alkylants. It was therefore 
impossible to evaluate their response to previous treatment. 

Peptichemio was administered by IV infusion at doses of 
40-80 mg/48 h in courses including 4-17 administrations, each in 
association with 'moderate' doses of prednisone (range 
15-50mg/day) and high doses of androstanes (testosterone 
enanthate or methenolone enanthate 250 mg weekly), In patients 
Zor P, and Cre M, PTC was associated with VCR administered on 
the first day of the course. 

In the early stage of the study we administered 40 mg/48 h 
(patients 1, 2, and 3); in view of the good tolerance, we tried the 
dosage of 80 mg/48 h in two patients (5 and 10). 

Since there were no significant therapeutic advantages with 
the higher dose [22], the dosage was standardized at 40 mg. 

In the first two patients treated, the suspension of PTC 
treatment was followed by a rebound of the serum M-component 
(MC) concentration. Thus in subsequent patients we gave 
maintenance treatment with MPH or CTX after the induction 
treatment with PTC. 

Laboratory Studies. The serum and urine MC concentrations were 
estimated as the scanning percentage of total serum and urine [18] 
proteins, serially following the initiation of PTC administration and 
prior to therapy with other alkylating drugs. Measurements of 
hemoglobin, WBC count, platelet count, levels of serum creati- 
nine, blood urea nitrogen, serum calcium, normal immunoglobu- 
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lins (by single radial immunodiffusion), roentgenographic skeletal 
surveys, and bone marrow plasma cell percentage were performed 
in all subjects and repeated at appropriate intervals. 

The criteria for response to chemotherapy were based on 
(a) percentage reduction in MC; (b) decrease of the marrow 
plasma cell count by at least 20 percentage points (e.g., a decrease 
from 60% to 40%) or a return to less than 10%; (c) a 2 g/dl rise in 
hemoglobin concentration in anemic patients (Hb < 11 g/dl) 
sustained for more than 4 weeks; (d) return of serum calcium and 
blood urea nitrogen to normal values; (e) elevation of the serum 
albumin value up to or greater than 3 g/dl in the absence of other 
causes of hypoalbuminemia; and (f) absence of progression of the 
skeletal lytic lesions. 

Patient responses were defined as follows: Complete response 
(CR): percentage reduction in MC greater than 50% and response 
in more than half of the other parameters; partial response (PR): 
percentage reduction in MC or in TCM greater than 25% and 
response in more than half the other parameters; no response 
(NR): no satisfaction of the above criteria for CR and PR. 

R e s u l t s  

T h e  t r e a t m e n t  wi th  PTC p r o d u c e d  a r ap id  analges ic  
effect  and  i m p r o v e m e n t  of  the  gene ra l  cond i t ion  in all 
the  s y m p t o m a t i c  pa t ien ts .  Seven  pa t i en t s  (1, 4, 10, 
12, 13, 14, and  15) who were  i m m o b i l i z e d  in b e d  
because  of  sharp  b o n e  pa in  were  ab le  to  get  ou t  of  
b e d  wi thin  7 - 1 5  days.  

Tab les  1 and  2 show the  modi f i ca t ions  i nduced  by  
P T C  t r e a t m e n t  in some  p a r a m e t e r s  used  for  the  
eva lua t ion  of  t he r apeu t i c  r esponse .  The  p a r a m e t e r s  
a re  cons ide red  separa te ly .  

M - C o m p o n e n t  

The  t r e a t m e n t  s ignif icant ly r e d u c e d  the  M C  in 13 of  
the  15 pa t ien t s  t r e a t e d  (87%) .  The  dec rease  was 
g rea te r  than  50% (range  5 6 - 6 6 )  in five cases and  
g rea te r  than  25% (range  3 0 - 4 9 )  in eight.  I t  is 
n o t e w o r t h y  tha t  in pa t ien t s  14 and 15 the  add i t i on  of  
2 mg  V C R  to the  t r e a t m e n t  on the  first  day  of  the  
P T C  course  i nduced  a r ap id  m a r k e d  fall  (45% and  
56%,  respec t ive ly)  of  M C  with  smal l  doses  of  P T C  
(see Tab les  1 and  2). 

The  r educ t ion  of  M C  in respons ive  pa t ien t s  was 
very  rapid :  the  m e d i a n  t ime  r e q u i r e d  to ob t a in  the  
r e sponse  was 32 days  ( range  2 0 - 8 0  days) .  

Bone  M a r r o w  Plasma Cells 

The  modi f i ca t ions  of  bone  m a r r o w  p l a s m a  cell  
pe r cen t ages  are  main ly  in acco rdance  with  the  
changes  of  MC.  
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Hemoglobin 

Figure 2 shows the hemoglobin changes in anemic 
patients after therapy and without transfusions. 
There was a significant increase in five (2, 10, 13, 14, 
and 15) of the nine (1, 2, 6, 7, 10, 11, 13, 14, and 15) 
anemic patients, a slight or no increase in three 
patients (1, 6, and 7), and a moderate decrease in one 
patient (1). 

Serum Albumin 

The treatment with PTC induced a rise of albumin 
level to 3 g/dl, or more, in all the five patients (2, 4, 
10, 11, and 13) whose initial concentration was 
lower. 

Normal Serum Immunoglobulins 

A significant increase in depressed normal immuno- 
globulins (IgM increments exceeding 20 mg/dl, IgA 
exceeding 40 mg/dl, and IgG exceeding 400 mg/dl) 
occurred in five patients (33%), and in two other 
patients (14 and 15) there was a slight improve- 
ment. 

G. Merlini et al.: Peptichemio Induction Therapy in Myelornatosis 

extensive skeletal destruction in three patients (3, 10, 
and 14). The treatment with PTC induced the healing 
of the solitary parietal lytic lesion observed in patient 
8. No progression of the skeletal destruction occurred 
in the other patients. 

Response to Treatment 

Tables i and 2 show that the treatment induced eight 
CR (53%), five PR (33%) and two NR (13%). It 
must be noted that in the unresponsive patient 
observed in the leukemic terminal phase at 26 months 
from the diagnosis and dead of acute heart failure 
only 18 days from the beginning of therapy (patient 1) 
PTC was certainly active, inducing quick regression 
of bone pain and a fall of circulating plasma cells from 
42.2 to 4.7 x 103/mm 3 [25]. The early death did not 
allow the evaluation of the fall of MC. 

The therapeutic results do not seem to be 
correlated with the dosage of PTC [22]. 

Eight patients were treated with low or medium 
doses of MPH or CTX after PTC. This treatment was 
able to prolong remission for 5-31 months, inducing 
in cases 2 and 10 a further reduction of serum MC 
levels of 62% and 33%, respectively. 

Bone Lesions 

The bone x-ray survey of all the patients revealed 
normal bones in three patients (7, 9, and 11); diffuse 
osteoporosis in three patients (2, 5, and 6); solitary 
lytic lesion of the skull in patient 8; multiple lytic 
lesions in five patients (1, 4, 12, 13, and 15); and 

i ~ ,  . . . .  
0 10 3'0 5'0 7'0 90 
days from the beginning of PTC therapy 

Fig. 2. Hemoglobin modifications in anemic patients (hemoglobin 
less than 11 g/dl) after therapy 

Survival 

The patients had been treated with different alkyl- 
ating agents, so the effect of treatment, i.e., survival, 
cannot be ascribed to PTC alone. Nevertheless, as 
shown in Tables 1 and 2, eight patients are still alive 
and the median survival time of the population 
studied is 43+ months from diagnosis and 
16+ months from the beginning of PTC therapy. 

Toxicity 

The most serious non-hematologic side-effect was 
phlebothrombosis of the injection vein (observed in 
(6/15 patients), sometimes avoided by adding 2,000 U 
heparin to the vein-washing solution. Alopecia was 
observed in three cases. 

Table 3 shows the hematologic side-effects: in 
3/15 courses leukocytes dropped below 1,500/mm 3, 
and in six there was thrombocytopenia (less than 
50,000/ram 3) without bleeding. The cytopenic effect 
was rapidly reversible at the suspension of the 
treatment. It was also possible to treat cytopenic 
patients (1, 2, 7, 9, 11, and 14) without serious 
problems. 
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In addition to the results presented above a few 
remarks on the following particular cases seem to be 
called for. 

In case 2, with plasma cell leukemia (see Fig. 3), 
the first course of PTC induced a dramatic response, 
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which was strengthened and maintained for 7 months 
by small discontinuous doses of MPH. The treatment 
was stopped because a viral hepatitis developed; 
nevertheless, the clinical remission was maintained, 
without treatment, for 7 months. The resumption of 

Table 3. Toxic effects of peptichemio therapy 

Patient PTC dose WBC cells/mm 3 x 103 

rag/48 h Total BT Nadir No. of days 
WBC < 1.5 

Platelets cells/mm 3 x 103 

BT Nadir No. of days 
P < 50 < 100 

Previously treated patients 
1 C a r M  ~ 40 240 36.9 20.8 0 
3 C a r D  40 680 4.9 1.5 0 
4 F i l V  40 640 4.0 3.9 0 
7 Cas I 40 480 3.3 1.8 0 
8 Bal M 40 400 5.2 3.2 0 
9 Mon E 40 440 3.2 3.2 0 

14 Zor P 4 0  b 320 3.1 1.9 0 

Untreated patients 
2 Feb L ~ 40 360 26.7 1.8 0 
5 Scu P 80 400 6.6 6.6 0 
6 Sal E 40 240 7.7 1.7 0 

1 0 V e r V  80 800 4.9 1.0 4 
1l C a s M  40 400 3.5 3.0 0 
12Lil L 40 400 6.5 0.6 7 
13 Pag G 40 600 8.8 1.7 0 
15 C r e M  40 b 160 9.6 2.0 0 

65 25 Until death 
145 44 5 20 
335 105 0 0 
135 85 0 15 
150 30 10 50 
195 100 0 0 
107 65 0 25 

75 50 0 21 
135 135 0 0 
190 110 0 0 
180 30 9 22 
85 20 15 17 

139 25 5 11 
170 75 0 12 
86 86 0 15 

a Patients with plasma cell leukemia 
b Plus VCR 2 mg on the first day of PTC course 
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Fig. 3. Induction therapy with peptichemio followed by consolidating treatment with melphalan in patient Feb. L. (no. 2). See text for the 
complete clinical course 
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maintenance treatment with MPH and prednisone 
induced a further reduction of MC, which disap- 
peared on serum electrophoresis. Since such remis- 
sion was maintained for 14 months the treatment was 
stopped. The suspension of the therapy induced the 
first relapse 34 months from diagnosis. The second 
course of PTC applied on that occasion is not 
evaluable because of lack of data. After another 23 
months, when the patient showed signs of being 
resistant to MPH and CTX and no longer treatable 
with the M2 protocol [17] because a severe cytopenia 
arose after the second M2 course, the association of 
1 mg VCR on the first day of the PTC course again 
induced reduction of 36% of MC. The patient died in 
an acute terminal phase [7] at 57 months from 
diagnosis. 

Figure 4 shows the course of case 4 who, suffering 
from lambda light-chain myeloma, survived 42 
months. The patient was admitted to our Institute in 
very poor condition because of multiple lytic skeletal 
lesions involving the skull, ischium, and pubis, with 
tearing bone pain which had immobilized him in bed 
for more than 2 months. In this patient, PTC was 
effective both in the first course and in the second, 
which was given 22 months later on the occasion of 
the first relapse. The third course was also effective, 
while the fourth reduced the MC but did not succeed 
in preventing the rapid progression of the acute 
terminal phase. 
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In case 6 multiple myeloma was associated with a 
widespread metastasizing cancer of the larynx. A 
course with PTC (40 mg x 6), followed by a rein- 
forcement course with CTX (400mg IV x 3), 
induced prompt reduction of total cell mass [31] from 
1.46 to 0.62 x 1012 cells, lasting 2 months. During 
radiotherapy and the subsequent treatment with 
adriamycin and methotrexate that was needed for the 
epithelial neoplasm, there was an exponential growth 
of the total cell mass from 0.62 to 2.2 x 1012 cells in 
2.5 months. The patient died from cancer of the 
larynx. 

Discuss ion and Conclusions 

The preliminary positive results of PTC treatment in 
myelomatosis reported by Marmont et al. [20], 
Astaldi [6], and Luporini [19] led us to undertake the 
present study. Our aim was to verify their preliminary 
observation, trying to improve our knowledge con- 
cerning the clinical and laboratory changes induced 
by the drug. 

Analysis of the clinical and laboratory data clearly 
demonstrates the effectiveness of PTC in improving 
the general condition of the patients (reduction of 
bone pain, increase of hemoglobin and albumin 
concentrations) and in reducing the level of MC. The 
results reported above showed that: (1) PTC has a 
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remarkable rapidity of action: the time needed to 
achieve a response in 90% of the patients with PTC is 
6 weeks; (2) PTC is effective in patients who had 
been resistant to MPH or CTX (it is remarkable that 
in patients 4, 7, and 8 it was possible to maintain the 
remission induced by PTC by giving the same 
alkylating agent to which they had previously been 
resistant); (3) PTC was effective in patients in an 
advanced stage of the disease (1, 2, 10, 11, 14, and 15) 
and with a high tumor mass, which is usually 
correlated with short survival [23] and, according to 
Durie and Salmon [12], with a low response rate. 
Patients with plasma cell leukemia and with 
light-chain myeloma also have a poor prognosis [15, 
23, 26, 33]. 

Peptichemio is well tolerated, apart from the risk 
of phlebothrombosis, from both the clinical and the 
hematological points of view. The cytopenias were of 
short duration. Furthermore, it has been possible to 
treat with PTC some patients who did not tolerate 
MPH because of excessive cytopenia. Since we 
almost always add androstanes to the various drugs 
used in the therapy of multiple myeloma we do not 
think that the better tolerance of PTC depends 
exclusively on such an association. 

Forty percent (w/w) of the PTC molecule consists 
of sarcolysin, so the injection of 34.37 mg PTC is 
equivalent to the administration of 16 mg of such an 
alkylating agent, which is a huge amount considering 
that the usual dose of sarcolysin is 2 - 5  mg. This 
suggests the hypothesis that the aminoacid moieties in 
some way (by slowing down the releasing of the 
alkylant? and/or by selectively increasing the uptake 
of the drug by the tumor cells?) reduce the myelo- 
toxic effect of sarcolysin, which can thus be admin- 
istered at a high dosage with consequent quick, 
marked damage to the neoplastic cell mass. Further- 
more, recent studies [29] have shown that PTC, 
unlike MPH, can inhibit the DNA repair activity, 
damaging the replication system of the cell; this may 
contribute to the effectiveness of PTC. 

A protocol concerning the association of PTC 
with VCR for the treatment of myelomatosis has 
recently been devised and its effectiveness is under 
study. 

In conclusion, PTC seems particularly indicated 
for induction treatment of myelomatosis, for a rapid 
marked reduction of the tumor mass, and in patients 
resistant to MPH and/or CTX before polychemo- 
therapy. 
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