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Abstract Treatment of relapsed or refractory multiple

myeloma remains a challenge and novel treatment regimen

are required. Here, a matched pair analysis was performed

comparing TCID (thalidomide, cyclophosphamide, idaru-

bicin, dexamethasone) treatment to the treatment of patients

with VID (vincristine, idarubicin, dexamethasone) or with

VRID (vinorelbine, idarubicin, dexamethasone) for relapsed

or refractory multiple myeloma. In total, 197 patients were

enrolled in multicenter trials. After matching for important

prognostic variables 46 matched-pairs (total of 138 patients)

could be analysed with regard to survival, toxicity and effi-

cacy. Interestingly, a significant improvement of overall

response rate (ORR) for TCID treatment compared to VID

and VRID was found. In addition, TCID treatment also led to

a significantly higher overall survival (OS) as well as pro-

gression-free survival (PFS) compared to VID and VRID. In

conclusion, TCID treatment appears to be superior to VRID

and VID treatment in patients with progressive or refractory

myeloma.

Keywords Myeloma � Thalidomide � Idarubicin �
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Introduction

Treatment of relapsed or refractory multiple myeloma remains

a challenge and novel treatment regimens are required.
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For many years the combination of vincristine, doxo-

rubicin (adriamycin) and dexamethasone (VAD) was the

standard treatment in the therapy of multiple myeloma [1].

To avoid the complications of central venous line therapy a

modification of this therapy by substituting doxorubicin by

oral idarubicin was evaluated in various trials [2, 3]. Due to

the fact that use of vincristine could not clearly show a

significant efficacy in the treatment of multiple myeloma,

vinorelbine, a new, semi-synthetic vinca-alkaloid, was

evaluated in several trials [4].

The aim of our study was to evaluate the role of various

combination partners of idarubicin and dexamethasone.

Dexamethasone has been shown to be synergistic with che-

motherapy and with thalidomide in myeloma patients [5].

Oral idarubicin has shown excellent effectiveness in preced-

ing trials and can be applied easily [6]. Cyclophosphamide is

highly effective in myeloma, even in refractory patients [7].

Thalidomide is highly effective, too, and has low

hematotoxic side effects. Synergy has been shown with

chemotherapy as well as with dexamethasone [5].

Recently, it has been reported that thalidomide has no

negative effect on stem cell mobilization [8].

Here, the following combination partners of ID were

compared: Vincristine (VID), vinorelbine (VRID) and

thalidomide/cyclophosphamide (TCID).

Patients and Methods

Patients

One hundred and ninety seven patients with refractory,

recurrent or de novo myeloma were gathered from three

multicenter trials to compare the efficacy of different

treatments in the therapy of multiple myeloma.

Treatment Regimens

VID

Data of 74 patients were collected from a prospective phase

II trial, which revealed that VID was an effective and

tolerable oral alternative to VAD treatment. A detailed

analysis of this study was presented elsewhere [5].

Patients in the VID trial received the following treat-

ment courses: 2 mg vincristine was given as an intravenous

bolus injection on day 1. On days 1 and 4, 10 mg/m2

idarubicin were given as a capsule p. o. Dose increases up

to 13 mg/m2/day and also dose reductions to 8 mg/m2/day

were possible. Furthermore, patients received dexametha-

sone at a dose of 40 mg p. o. on days 1–4, 9–12 and 17–20.

On day 29 courses were repeated for a total of 6–8. The

median number of courses was 4 in this trial.

VRID

In the VRID treatment arm 48 patients were included from

1998 to 2001 in a multicenter trial (manuscript submitted).

In this study all patients were treated with a regimen

consisting of VRID. 20 mg/m2/day vinorelbine was

administered as an intravenous short infusion on days 1

and 10. Idarubicin in capsules at 10 mg/m2/day and 40 mg

dexamethasone was given on days 1–4. In the first cycle

patients received dexamethasone on days 8–11 and 15–18,

too. Treatment cycles were repeated on day 22. In total, 6

cycles were applied. The median number of cycles patients

obtained was 1.

TCID

Seventy five patients with refractory or recurrent myeloma

were registered from August 2002 to July 2009, but due

to exclusion of 8 patients, only 67 were fully included

into this multicenter phase II trial. Reasons for exclusion

were not refractory or not recurrent multiple myeloma

(1 patient). Furthermore, 4 patients did not get therapy,

2 patients were not evaluable because lack of paraprotein

value, 1 patient was included twice.

At last 65 patients have been documented carefully to

evaluate the role of TCID as a standard therapy or thalid-

omide alone versus thalidomide in combination with oral

idarubicin for salvage therapy.

Idarubicin was given in capsules at 8–10 mg/m2/day for

days 1–4. 40 mg dexamethasone was given on days 1–4

and 15–18, cyclophosphamide at 200 mg/m2/day for

days 1–4 and thalidomide 100 mg daily with scheduled

increase to 400 mg. Treatment cycles were repeated every

28 days. 3–8 cycles were applied. Supportive therapy

consisted of PEG-filgrastim, cotrimoxazol, dalteparin and

ibandronate. In addition, patients were randomized

between thalidomide and thalidomide/idarubicin mainte-

nance treatment consisting of either thalidomide up to a

dose of 400 mg/day p.o. according to compatibility and

idarubicin 5 mg p.o. every second day. According to pro-

tocol patients should receive at least three cycles before

HDT with autologous stem cell transplantation, or other-

wise until stable remission, but eight cycles at most. The

median of cycles was three.

Patient Characteristics of the Matched Pair Analysis

The inclusion criteria for all three trials were rather similar.

The following parameters had to be fulfilled completely:

evidence of multiple myeloma (International Myeloma

Working Group) [5], stage II A/B or III A/B according to

Durie and Salmon [9], symptomatic or progressive disease
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(progression of paraprotein/infiltration of bone marrow at

least 10%).

The forth criteria described the type of multiple mye-

loma. Here only one of the following had to fit: primary or

secondary refractory disease, failure of response after first

line therapy (EBMT) [10], or subsequent relapse after high-

dose chemotherapy (HDT) with autologous stem cell

transplantation (ASCT). Additionally, control of therapy

had to be guaranteed (evaluable results of paraprotein or

infiltration of bone marrow) and informed consent had to

be given.

Concerning inclusion criteria, in the TCID group 16

patients (24.6%) showed progressive disease after standard

chemotherapy, 14 (21.5%) no change after standard che-

motherapy, 9 (13.8%) recurrent disease after standard

therapy and 26 (40%) recurrence after high dose chemo-

therapy followed by stem cell transplantation. In further

analysis patients with PD or NC formed the refractory

group (30 patients; 46.2%) and the relapsed part consisted

of 35 patients (53.8%).

At start of the TCID treatment 17 patients (26.2%) were

in stages II A, in stage II B were 2 patients (3.1%), in stage

III A 44 patients (67.7%) and in stage III B 2 patients

(3.1%). according to the staging system of Durie and

Salmon.

Distribution of patients in the VRID treatment was as

follows: 10 patients (20.8%) had primary refractory disease,

11 (22.9%) secondary refractory disease, 3 (6.3%) refractory

disease after therapy with VAD and 1 patient had refractory

myeloma after treatment with melphalan and prednisone in

WMSG (Westdeutsche Myelomstudiengruppe) [11]. These

groups formed the refractory disease group. Recurrence after

high dose chemotherapy followed by stem cell transplanta-

tion was evaluated in 23 (47.9%).

At start of the VRID treatment 8 patients were in stage

IIA (16.7%), in IIB 1 patient (2.1%), in IIIA 36 patients

(75.0%) and in IIIB 3 patient (6.3%).

Evaluation in the VID trial showed that 12 patients

(16.2%) were primary refractory, 20 patients (27.0%)

secondary refractory, 10 patients (13.5%) refractory after

therapy with VAD and 4 patients (5.4%) were refractory

for C2 other standard chemotherapies. These patients were

part of the refractory disease group. The second group

consisted of 16 de novo patients with HDT (21.6%) and 12

de novo patients without other criteria (16.2%).

At the beginning of VID 16 patients (21.6%) had stage

IIA, 1 patient (1.4%) had IIB, 45 (60.8%) were in stage

IIIA and 12 patients (16.2%) in IIIB.

Statistical Analysis

The primary intention of this matched-pair analysis was to

compare the overall and the progression-free survival of

the patients treated with VRID versus patients in the TCID

trial versus patients in the VID trial.

To enhance comparability of the analyzing population

and thus the therapeutic value of this report, only patients

with relapsed or refractory multiple myeloma were mat-

ched. Further information about the strategy of data col-

lection and the matching process is given in Fig. 1.

The criteria for the matching process were defined as

follows: disease status (refractory, relapsed or de novo),

number of previous chemotherapy cycles, HDT and the age

of the patients.

Overall survival (OS) was defined from beginning of the

study until death. Progression-free survival was measured

from beginning of trial to disease progression or death by

any cause. Survival curves were estimated by the method

of Kaplan–Meier (Fig. 2). To show significant differences

between survivals of patients in the different trials the log

rank test was used.

Response criteria for the TCID group versus VID trial

and versus VRID followed the recommendations of Euro-

pean Blood and Marrow Transplantation (EBMT)/IBMTR/

ABMTR [12].

All data of the open multicenter trial were analysed in

the University Hospital in Bonn using SPSS software

(Version 14.0 und 17.0).

Univariate analyses were performed and the P values

were calculated for all prognostic variables, once before

the matching process (data not shown) and another time

after the matching process (Table 1). To identify signifi-

cant differences between the three treatment groups, the

v2-test and analysis of variances were used. All tests were

two-sided and the level of significance was set to 0.05.

Results

Here, 197 patients with refractory or recurrent myeloma

were recruited in three open multicenter trials. Due to the

reasons mentioned above, the whole group for analysis

consisted of 187 patients. Univariate analyses were per-

formed for this population before the matching process. For

further analysis only the matched population (n = 138)

was used.

Univariate Analysis of the Whole Patient Group

Before the matching process, the prognostic aspects of the

patient population did not differ substantially as univariate

analyses revealed no significant differences in age, gender

and high-dose-chemotherapies between the trials, but there

was an important distinction in patients treated with VID in

comparison to the TCID and the VRID trial with regard to

disease status and number of previous chemotherapies
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cycles as the VID trial included patients with de novo

myeloma.

Details of patients’ characteristics and their distribution

among the three treatment groups after the matching pro-

cess are listed in Table 1.

Matched Pair Analysis

Seventy-four of the 197 patients were in the VID and 48 in

the VRID trial. Seventy-five patients were recruited for the

TCID trial, but the documentation of only 65 patients

allowed further evaluation, 28 patients with de novo dis-

ease were excluded from participation in the VID trial.

Fully matched partners for the remaining 46 patients

could be found with regard to the four matching parameters

mentioned above. The detailed process of matching is

shown in Fig. 1.

The patients’ characteristics of the three trials were

widely balanced after matching, but significant differ-

ences still existed. The whole distribution of prognostic

variables after this matching process is shown in

Table 1.

Efficacy

Looking at the response rates of the three treatment regi-

mens (Table 2) significant differences were detectable.

Fig. 1 Strategy of data collection and matching process
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Thirty patients (65.2%) in the TCID group achieved a

partial remission (PR) compared to the VID group with PR

in only 28.3% (13 patients) or the VRID trial with only 4

patients (8.7%) in PR.

In contrast, progressive disease (PD) was more often in

the VRID trial (21.7%) and in the VID group (8.7%) as

compared to TCID treatment (4.4%).

Comparing the ORR (overall remission rate) including

CR, PR, PRu or MR with a second group of response rates

including PD and PD after PR, a significant higher efficacy

of TCID (TCID vs. VID, P = 0.026; TCID vs. VRID,

P \ 0.01) was detected.

The time period of remission in the TCID trial ranged

from 3 to 71 months, the median duration of remission was

Fig. 2 Kaplan–Meier estimate of a progression-free survival and

b overall survival from the beginning of the study. Data are presented

for TCID, VRID and the VID group separately. P values for

progression-free survival were for TCID versus VRID P B 0.001, for

TCID versus VID P = 0.011 and for VID versus VRID P = 0.183,

respectively. P values for overall survival were for TCID versus

VRID P = 0.002, for TCID versus VID P = 0.03 and for VID versus

VRID P = 0.191, respectively

Table 1 Distribution of patients’ characteristics among treatment groups after the matching process (n = 138)

VRID n = 46 TCID n = 46 VID n = 46 Significance

n % n % n % P

Age B61 26 56.5 B61 21 45.7 B61 23 50.0 0.74

62? 20 43.5 62? 25 54.3 62? 23 50.0

Min. = 36 Max. = 78 Min. = 42 Max. = 78 Min. = 37 Max. = 80

Median = 60 Median = 62 Median = 61

Sex Male 25 54.3 Male 29 63.0 Male 28 60.9 0.677

Female 21 45.7 Female 17 37.0 Female 18 39.1

HDT Yes 25 54.3 Yes 17 37.0 Yes 9 19.6 \0.05

No 21 45.7 No 29 63.0 No 37 80.4

Number of previous

chemotherapy cycles

1–10 33 71.7 1–10 30 65.2 1–10 28 60.9 0.407

11–20 10 21.8 11–20 15 32.6 11–20 12 26.1

C20 3 6.5 C20 1 2.2 C20 5 10.9

Min. = 3 Max. = 31 Min. = 3 Max. = 43 Min = 1 Max. = 33

Median = 8 Median = 8 Median = 9

Disease status Relapsed 21 45.6 Relapsed 22 47.8 Relapsed 0 0 \0.05

Refractory 25 54.3 Refractory 24 52,2 Refractory 46 100

VID: 1 patient without documentation of the number of previous chemotherapies (cycles)
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10 months. In the VRID group remission was 2–30 months

with a median of 6 months. Patients treated with VID had a

remission for 1–38 months with a median remission

duration of 8 months (P = 0.390).

Median progression-free survival was 28.0 months

(95% CI: 23.7–32.3) in the TCID versus 17 months (95%

CI: 8.6–25.4) in the VID versus 12 months (95% CI:

7.2–16.8) in the VRID trial.

Median OS was 35 months (95% CI: 21.5–48.5) in the

TCID versus 21 months (95% CI: 12.6–29.4) in the VID

versus 12 months (95% CI: 9.2–14.8) in the VRID trial

(Fig. 2).

Comparing the survivals of the three groups by using

the log-rank test, significant differences between the OS

of TCID and VRID (P = 0.002) and between TCID and

VID (P = 0.03) could be detected. In addition, PFS of

TCID versus VRID (P \ 0.001) and TCID versus VID

(P = 0.011) was significant. In contrast, VID versus

VRID showed no significant differences for OS and

PFS.

Table 2 Response rates

to TCID versus VID versus

VCID therapy

Response criteria according

to EBMT definition. n.e. not

evaluable due to discontinuance

of treatment. Data are presented

for the refractory group, the

relapsed group and the overall

group separately

Number of patients

Refractory group Relapsed group Overall Overall (%)

A: TCID treatment

Total 24 22 46 100

CR 0 0 0 0.0

PR 15 15 30 65.2

PR unconfirmed 0 1 1 2.2

MR 2 3 5 10.9

NC 1 2 3 6.5

PD 2 0 2 4.4

PD after PR 0 1 1 2.2

PD after MR 0 0 0 0.0

ED 1 0 1 2.2

n.e. 3 0 3 6.5

B: VID treatment

Total 46 0 46 100

CR 9 0 9 19.6

PR 13 0 13 28.3

PR unconfirmed 0 0 0 0.0

MR 11 0 11 23.9

NC 6 0 6 13.0

PD 4 0 4 8.7

PD after PR 0 0 0 0.0

PD after MR 0 0 0 0.0

ED 2 0 2 4.3

n.e. 1 0 1 2.2

C: VRID treatment

Total 25 21 46 100

CR 0 0 0 0.0

PR 2 2 4 8.7

PR unconfirmed 0 0 0 0.0

MR 6 4 10 21.7

NC 4 2 6 13.0

PD 6 4 10 21.7

PD after PR 0 0 0 0.0

PD after MR 1 3 4 8.7

ED 3 3 6 13.0

n.e. 3 3 6 13.0

72 Indian J Hematol Blood Transfus (Apr-June 2012) 28(2):67–76

123



Toxicity

In all three trials toxicity was observed.

Hematological toxicity WHO grade III/IV, including

leukopenia, anemia and thrombocytopenia, was discovered

in 85% in VRID versus 59% in TCID versus 52% in VID.

The p value demonstrated a significant difference

(P = 0.002).

In the VID trial no further details of hematological

toxicity were documented.

In the VRID trial leukopenia\1.0 G/l occurred in 17/47

(36%) patients in course 1 and declined to 0/14 patients in

course 6. Infection was the most common non-hematologic

toxicity and occurred in 20/48 (42%) patients. The dose of

vinorelbine was reduced in 52/164 (32%) courses and that

of idarubicin in 75/164 courses (46%). Further WHO III�/

IV� toxicities were nausea and vomiting (2 patients) and

alopecia (1 patient).

In the TCID population the following aspects were

noticed: Leukopenia grade III (\2.0–1.0 9 109/l) or grade

IV (\1.0 9 109/l) were discovered in 52.2% (24 patients),

thrombocytopenia grade III (\50.0–25.0 9 109/l) or grade

IV (\25.0 9 109/l) in 28.3% (13 patients) and least

of all anemia grade III (Hb \ 8.0–6.5 g/dl) or grade

IV(Hb \ 6.5 g/dl) in 19.6% (9 patients). 30.4% of patients

treated with TCID required blood cell transfusions and

10.9% needed platelet transfusions during the study.

No information about non-hematological toxicity was

given in VID, but in VRID and TCID. Non-hematological

toxicity appeared less often than hematological toxicity

during treatments. The most frequent non-hematological

adverse events in the TCID trial were gastrointestinal. In

the VRID treatment cardiac toxicity was very high (41%)

compared to no documented case of cardiac toxicity in the

TCID trial. Although differences between the non-hema-

tological toxicities in the trials could be revealed, statistical

significance was measured only in cardiac toxicity

(P \ 0.05). More details of treatment-related toxicity are

shown in Table 3.

Reasons for Discontinuance of Treatment

The single most frequent reason for discontinuation of

treatment with TCID was HDT in 19 patients (41.3%).

Furthermore, TCID treatment had to be stopped due to

progressive disease in 3 patients (6.5%) and because of

serious adverse events in 6 patients (13.0%). Other reasons

were leukopenia in 1 patient (2.2%) and death in 1 patient

(2.2%). Four patients (8.7%) requested to stop treatment

with TCID and 12 patients (26.1%) received treatment

regularly according to protocol.

In the VID trial no reasons for discontinuance of therapy

were documented. In the VRID trial eight patients stopped

treatment due to PD (17.4%), had serious adverse events (6

patients, 13.0%), or had progression after initial response to

treatment (2 patients, 4.3%).

Discussion

Patients with recurrent or refractory myeloma have a poor

prognosis. Consequently, more effective treatments should

be established.

This matched-pair analysis intended to reveal differ-

ences in efficacy and tolerance of three various combina-

tions of chemotherapy in the therapy of relapsed or

refractory multiple myeloma and to evaluate the role of

various combination partners of idarubicin and dexameth-

asone. Dexamethasone has been shown to be synergistic

with chemotherapy and with thalidomide in myeloma

patients [5]. Oral idarubicin has shown excellent effec-

tiveness in preceding trials and can be applied easily [6].

Cyclophosphamide is highly effective in myeloma, even in

refractory patients [7].

Here, the following combination partners of ID were

compared: VID, VRID and TCID.

Vincristine has been the standard treatment combined

with adriamycin and dexamethasone in the therapy of

multiple myeloma for many years (VAD) [1]. While VAD

was widely accepted as an effective treatment regimen for

patients with multiple myeloma, several aspects of this

regimen have caused problems: Its administration via a

central venous line which led to the replacement of adri-

amycin by oral idarubicin in the similar effective VID

regimen. And further, the use of vincristine despite the lack

of any evidence of activity in myeloma and its high rate of

peripheral neuropathy. However, in vitro and clinical

reports have demonstrated activity of vinorelbine, a semi-

synthetic vinca alkaloid, in advanced multiple myeloma.

Thalidomide has significant activity both as single agent

and in combination with other drugs in patients with de

novo and advanced myeloma [13]. In view of recent

encouraging data with thalidomide based regimens, dem-

onstrating response rates of 32–37% in patients with

refractory multiple myeloma [14, 15], we evaluated a

completely oral treatment regimen with TCID in a similar

patient population. The overall remission rate (CR, PR,

PRu or MR) of 78.3% in the TCID population was

encouraging, compared to remission in VID in 71.7% and

30.4% in VRID. Moreover, PD, PD after PR or PD after

MR was seen in TCID only in 6.5% versus 8.7% in VID

and 30.4% in VRID. The results are also comparable to

other protocols such as CTD [16], oral TCD [17], TCPred

[18] or TCED [19]. In the VRID treatment group the

median of cycles patients obtained was one which may be

one reason for the treatment being less effective.
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Keeping in mind that improvement of response is an

important prognostic criterion for survival after HDT in

patients with myeloma as Attal et al. demonstrated [20], the

results of response in the TCID trial confirm the efficacy of

thalidomide.

Even concerning OS and progression-free survival

(PFS) the TCID population showed a significant

improvement compared to VRID treatment. The TCID

group had maintenance treatment and SCT. This is likely to

improve the results and PFS. The patients’ characteristics

of the three trials were widely balanced after matching, but

significant differences still existed. So the better PFS could

be due to the treatment difference.

Another study published recently, using thalidomide as

monotherapy [21], noted an OS of 22 months and a pro-

gression-free survival of 15.7 months. This underlines the

advantage of thalidomide in combination with other agents.

In conclusion, TCID was feasible and seemed to be more

effective in relapsed or refractory myeloma patients com-

pared to VID and VRID.

Side effects of the three different trials were similar to

literature reported previously, e.g., in Alexanian et al. [22].

The main toxicity occurring in the TCID regime was the

hematological toxicity, most likely due to cyclophospha-

mide. Even non-hematological toxicity seemed to be more

acceptable in TCID than in VRID, as no relevant cardiac

toxicity was frequently observed.

In a recently published report, Corso et al. [23] dem-

onstrated that the most frequent serious adverse events

were neuropathy in 40% and constipation in 26%. Hema-

tological toxicity, as anemia, thrombocytopenia and leu-

kopenia appeared only in 9.5% and 4%. Besides, the same

group observed a better efficacy of thalidomide, when

combined with dexamethasone. Likewise, Palumbo et al.

[24] came to the same conclusion.

Looking at the results, one has to be aware that results of

a matched-pair analysis are not comparable to those of a

randomized trial, even if a large number of patients is

included and patients’ characteristics are well balanced.

Consequently, results of a matched-pair analysis should be

considered with care.

One of the limitations of this report are the remaining

significant differences between the three trials after the

matching process that are mainly due to the better disease

status and thus the less frequent HDT in the VID population.

Even so, matching facilitates comparability between the trials.

An additional aspect, which has to be kept in mind, is the

small number of the evaluated patient population. Conse-

quently, only huge differences between the three trials could

be revealed. Still, with regards to the low prevalence of

patients with multiple myeloma at all, this report is never-

theless able to show that a combination of thalidomide,

cyclophosphamide, idarubicin and dexamethasone is highly

effective in treatment of patients with refractory or recurrent

multiple myeloma. Despite of all the limitations mentioned

above, the encouraging results of this analysis are to be taken

into account as they support the statement that TCID is

superior to VID and VRID.
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