
Citation: Galieni P, Caraffa P, Bigazzi C, Falcioni S, Mazzotta S, Pezzoni V, et al. Intermittent Low-Dose 
Thalidomide Plus Dexamethasone as Maintenance Therapy in Patients with Multiple Myeloma. Ann Hematol 
Oncol. 2019; 6(2): 1235.

Ann Hematol Oncol - Volume 6 Issue 2 - 2019
ISSN : 2375-7965 | www.austinpublishinggroup.com 
Galieni et al. © All rights are reserved

Annals of Hematology & Oncology
Open Access

Abstract

In patients with Multiple Myeloma (MM), maintenance therapy with 
thalidomide helps maintain the results achieved through first-line treatment, 
improving Progression-Free Survival (PFS) and even Overall Survival (OS). 
However, when given continuously thalidomide causes various adverse 
events and high toxicity, thus patients have an increased risk of developing 
neuropathies and thromboembolic complications. We evaluated the efficacy 
and safety of a treatment protocol combining intermittent low-dose thalidomide 
with a monthly fixed dose of dexamethasone, in order to reduce toxicity and 
adverse events without stopping the maintenance therapy. Between 2003 
and 2014, at our centre 62 patients with MM received intermittent low-dose 
thalidomide (50mg/day for 2 weeks per month) in combination with a fixed 
dose of dexamethasone (20mg/day for 4 days per month) as maintenance 
treatment, plus low-dose salicylate (100mg/day) as antithrombotic prophylaxis. 
We observed positive effects on both OS and PFS, with a statistically significant 
advantage in patients with standard-risk cytogenetics compared to patients 
classified as high-risk (median OS of 70 months vs 34; median PFS of 41 months 
vs 22). Furthermore, our treatment protocol resulted in a remarkable reduction 
in toxicity and adverse events: peripheral neuropathy rate was 1.6% and no 
thromboembolic complications were recorded. Patients mainly experienced 
moderate fatigue (12.9%) and constipation (3.2%), which did not require dose 
reductions or discontinuation of therapy. Based on these data, intermittent low-
dose thalidomide plus dexamethasone should be taken into consideration as 
maintenance regimen for MM, especially when treating elderly patients with 
favorable iFISH.

Keywords: Multiple myeloma; Intermittent low-dose thalidomide; Reduced 
incidence of adverse events; Low toxicity; Elderly patients; Standard-risk 
cytogenetics

Introduction
Although with the use of novel agents it is possible to achieve 

a good response to first-line treatment, Multiple Myeloma (MM) 
is still incurable in almost all cases. Recurring periods of remission 
and relapse constitute a distinctive trait of MM, but remission times 
gradually become shorter while relapses progressively become less 
sensitive to therapies, and patients inevitably die because of disease-
related and/or treatment-related complications [1]. Maintenance 
therapy in MM aims to maintain and, if possible, improve the results of 
an effective induction therapy, performed with or without autologous 
hematopoietic stem-cell transplantation [2]. Thalidomide was the 
first immunomodulatory drug to be used as maintenance therapy 
in MM: patients receiving maintenance therapy with thalidomide, 
administered at various doses as a single agent or in combination 
with steroids, showed significant improvements in Progression-Free 
Survival (PFS) and to a lesser extent in Overall Survival (OS) compared 
with both transplant-eligible and transplant-ineligible patients 
receiving no maintenance therapy [3]. However, the use and efficacy 
of this treatment are limited, because continuous administration of 
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thalidomide, albeit at low doses, until disease progression is associated 
with neurological and thromboembolic toxicities. Furthermore, it 
was observed that thalidomide maintenance therapy should not be 
administered to patients with high-risk cytogenetics, because in such 
patients the positive results were inferior to those achieved by patients 
classified as standard-risk [4].

Taking into account the findings of the first studies on thalidomide 
as maintenance regimen in patients with advanced MM [5] as well 
as the current studies on thalidomide maintenance therapy, and 
considering the well known side effects of thalidomide along with 
the ongoing clinical trials involving the use of thalidomide in both 
first-line treatment and maintenance protocol, at our centre patients 
diagnosed with MM (not enrolled in any other clinical trials) received 
maintenance therapy with intermittent low-dose thalidomide in 
combination with a monthly fixed dose of dexamethasone. Our 
primary aim was to evaluate whether a discontinuous administration 
of low-dose thalidomide, compared to the same regimen given 
continuously, would be equally effective in preventing disease 
progression but with less toxicity, in order for patients with MM to 
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receive maintenance therapy until relapse without any interruptions 
due to treatment-related complications.

Patients and Methods
Study design and treatment protocol

At our centre, between January 2003 and December 2014, 62 
patients diagnosed with symptomatic MM, not enrolled in any 
other clinical trials and with at least a partial response achieved after 
induction therapy, received maintenance treatment with intermittent 
low-dose thalidomide in combination with a monthly fixed dose of 
dexamethasone.

Diagnosis of MM was based on the clinical diagnostic criteria 
established by the International Myeloma Working Group [6]. 
Patients’ response to induction therapy and maintenance treatment 
was assessed according to the response criteria defined by the 
International Myeloma Working Group [7]. Toxicities were graded 
using the National Cancer Institute Common Toxicity Criteria.

This study was undertaken in conformity with the Declaration of 
Helsinki and written informed consent was provided by all patients 
before starting treatment.

Maintenance therapy consisted of thalidomide 50mg/day for 2 
weeks per month (on days 1 through 14), and dexamethasone 20mg/
day for 4 days per month (on days 1 through 4).

Thalidomide was provided by the C. e G. Mazzoni Hospital 

Figure 1: Overall Survival.

Figure 2: Progression-Free Survival.
Progression-free survival: 62% (std. error 6%) at 2 years from the start 
of maintenance therapy, 29% (std. error 7%) at 5 years from the start of 
maintenance therapy, and 22% (std. error: 7%) at approximately 9 years from 
the start of maintenance therapy (8 years and 10 months).
Median duration of survival: 2 years and 8 months.

Figure 3: Duration of Response (Time to Next Treatment).
Time to Next Treatment: 70% (std. error 6%) at 2 years from the end of first-
line therapy, 34% (std. error 7%) at 5 years from the end of first-line therapy, 
and 16% (std. error: 7%) at approximately 9 years from the end of first-line 
therapy (9 years and 3 months). Median duration of response: 3 years and 
5 months (at 3 years and 5 months from the end of first-line therapy, 50% of 
patients did not need retreatment).

Figure 4: Time to Next Treatment Stratified By Asct (Yes Vs No).
NO ASCT: Time to Next Treatment: 63% (std. error 8%) at 2 years from the 
end of first-line therapy, 29% (std. error 8%) at 5 years from the end of first-
line therapy, and 11% (std. error 7%) at approximately 6 years from the end 
of first-line therapy (6 years and 4 months); Median duration of response: 3 
years. 
ASCT: Time to Next Treatment: 85% (std. error 8%) at 2 years from the end 
of first-line therapy, 44% (std. error 12%) at 5 years from the end of first-line 
therapy, and 27% (std. error: 12%) at approximately 9 years from the end 
of first-line therapy (9 years and 3 months); Median duration of response: 5 
years. 
Log-Rank test is significant (p-value=0.033).
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Pharmacy as a galenic compound, prepared as size 2 hard gelatin 
capsules containing thalidomide 50mg plus excipient type B 
(composition: pregelatinized maize starch 97, 5% as diluent-
disintegrant; magnesium stearate 1, 5% as lubricant; micronized silica 
0, 5% as diluent; micronized talc 0, 5% as diluent-lubricant), free of 
lactose and hence suitable for all patients.

Antithrombotic prophylaxis with low-dose salicylate (100mg/
day) was given to all patients, and maintenance treatment was 
administered until disease progression and/or intolerance. Follow-up 
occurred every 3 months, with regular physical examinations preceded 
by laboratory tests (complete blood count, creatinine, calcium, total 
serum protein test and serum protein electrophoresis, serum free 
light chains assay, 24-hour urine total protein concentration plus 
Bence Jones protein test and, for patients in complete remission, 
serum/urine immunofixation). Bone marrow biopsy evaluation as 
well as X-ray, Computed Tomography (CT), Positron Emission 
Tomography (PET) and Magnetic Resonance Imaging (MRI) were 
performed in case of clinical or laboratory evidence of disease 
progression.

Statistical analysis
A descriptive analysis of all variables was performed including 

Figure 5: Os Stratified by Asct (Yes Vs No).
NO ASCT: Overall Survival: 83% (std. error 6%) at 2 years from diagnosis, 
45% (std. error 9%) at 5 years from diagnosis, and 0% at approximately 9 
years from diagnosis (8 years and 6 months); Median duration of survival: 4 
years and 8 months.
ASCT: Overall Survival: 100% at 2 years from diagnosis, 58% (std. error 
11%) at 5 years from diagnosis, and 42% (std. error: 13%) at approximately 
10 years from diagnosis (9 years and 7 months); Median duration of survival: 
6 years and 2 months.
Log-Rank test is not significant (p-value=0.0667), there is a trend toward 
significance.

Figure 6: Pfs Stratified By Asct (Yes Vs No).
NO ASCT: Progression-Free Survival: 58% (std. error 9%) at 2 years from the 
start of maintenance therapy, 25% (std. error 8%) at 5 years from the start of 
maintenance therapy, and 12% (std. error 7%) at approximately 6 years from 
the start of maintenance therapy (6 years and 4 months); Median duration of 
survival: 2 years and 8 months. 
ASCT: Progression-Free Survival: 70% (std. error 10%) at 2 years from the 
start of maintenance therapy and 37% (std. error 12%) at approximately 9 
years from the start of maintenance therapy (8 years and 6 months); Median 
Duration of survival: 4 years and 2 months. Log-Rank test is not significant 
(p-value=0.085).

Figure 7: Os Stratified By Cytogenetics (Standard Risk Vs High Risk).
Log-Rank Test is significant (p-value=0.0028).

Figure 8: Pfs Stratified By Cytogenetics (Standard Risk Vs High Risk).
Standard: Progression-Free Survival: 29% (std. error 8%) at 9 years from 
maintenance; Median Duration of Survival: 3 years and 5 months. 
High: Progression-Free Survival: 21% (std. error 18%) at 2 years and 9 
months from maintenance; Median Duration of Survival: 1 year and 10 
months.
Log-Rank Test is significant (p-value=0.0329).
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mean, median, standard deviation, range, minimum and maximum 
value for continuous variables, absolute and relative frequencies for 
categorical variables. Using parametric and multiparametric statistical 
procedures (chi-square test, Fisher’s exact test and Spearman’s rank 
correlation coefficient), the possible interdependence between two or 
more variables was evaluated and a p value of ≤0.05 was considered 
significant. OS and PFS were estimated using the Kaplan-Meier 
product limit method [8] and the curves of various subgroups were 
compared using the log-rank test [9]. OS was measured from the date 
of diagnosis to death from any cause, with censoring performed at the 
date of last contact. PFS was measured from the start of maintenance 
therapy to relapse, progression, or death from any cause, with 
censoring performed at the date of last contact. The analysis was 

conducted using two statistical software packages: SAS version 
9.1.3 (http://www.sas.com/en_us/home.html) and R Version 2.15.3 
(https://cran.r-project.org/).

Results
Patients’ characteristics

Sixty-two patients (36 men and 26 women) with a median age at 
diagnosis of 74 years (range 44-86) were enrolled in this trial. Clinical 
features of patients are reported in Table 1. Twelve patients (19%) 
had previously been diagnosed with Monoclonal Gammopathy 
of Undetermined Significance (MGUS) and 5 patients (8%) with 
Smoldering Multiple Myeloma (SMM).

Patients were stratified according to Durie-Salmon (DS) staging 
system and International Staging System (ISS) criteria, and also 
on the basis of MM isotype and cytogenetic risk profile, induction 
therapy and response to treatment, as shown in Table 1,2.

Using the DS staging system, 46 patients (75%) were stage III, 12 
patients (19%) were stage II and 4 patients (6%) were stage I; renal 
insufficiency was present in only 12 patients (19%).

Following the ISS criteria, 29 patients (47%) were stage III, 20 
patients (32%) were stage II and 13 patients (21%) were stage I; with 

Figure 9: Os Stratified By Disease Status at Maintenance (Cr/Vgpr Vs Pr).
CR/VGPR: Overall Survival: 28.2% (std. error 9%) at 9 years and 6 months 
from diagnosis; Median Duration of Survival: 5 years and 7 months. 
PR: Overall Survival: 9.6% (std. error 9%) at 9 years and 7 months from 
diagnosis; Median Duration of Survival: 4 years and 6 months.
Log-Rank Test is not significant (p-value=0.067).

Figure 10: Pfs Stratified By Disease Status at Maintenance (Cr/Vgpr Vs Pr).
CR/VGPR: Progression-Free Survival: 32.5% (std. error 9%) at 8 years and 
10 months from maintenance; Median Duration of Survival: 3 years and 10 
months. 
PR: Progression-Free Survival: 7% (std. error 6%) at 8 years from 
maintenance; Median Duration of Survival: 2 years and 8 months.
Log-Rank Test is not significant (p-value=0.085).

Median age, y (range) 74 (44-86)

Age, n (%)   

 <65 y 11 (18)

 66-70 y  7 (11)

 >70 y 44 (71)

Sex, n (%)   

 Male 36 (58)

 Female 26 (42)

M-Protein, n (%)   

 IgA 13 (21)

 IgG 30 (48)

 Micromolecular 17 (28)

 Non-secretory  2 (3)

ISS Stage, n (%)   

 I 13 (21)

 II 20 (32)

 III 29 (47)

DS Stage, n (%)   

 I A 4 (7)

 II A 12 (19)

 III A 34 (55)

 III B 12 (19)

Cytogenetic Risk, n (%)   

 Standard 41 (66)

 High  7 (11)

 Unknown 14 (23)

Table 1: Baseline Characteristics of Patients enrolled in the Trial.
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regard to the cytogenetic analysis, 41 patients (66.1%) were classified 
as standard-risk and 7 patients (11.3%) were classified as high-risk, 
while in 14 patients (22.6%) cytogenetics were not evaluable.

Treatment regimens given to patients prior to maintenance 
therapy are listed in Table 2. Of the 62 patients, 42 (68%) had received 
chemotherapy alone; the remaining 20 patients (32%), 11 (18%) aged 
<65 years and 9 (14%) aged 66-70 years, had undergone cytoreductive 
therapy followed by Autologous Stem-Cell Transplantation (ASCT): 
of these, 50% had received induction therapy with Bortezomib-
Thalidomide-Dexamethasone (VTD), 35% had been administered 
Thalidomide-Dexamethasone-Pegylated Liposomal Doxorubicin 
(ThaDD) and 15% had been treated with other drug combinations such 
as Bortezomib-Dexamethasone (VD), Thalidomide-Dexamethasone 
(TD) or Vincristine-Doxorubicin-Dexamethasone (VAD). Younger 
patients had undergone single or double ASCT conditioned with 
melphalan 200mg/m2; patients aged >65 years had received a single 
ASCT conditioned with melphalan 140mg/m2.

Of 42 patients (71%) aged >70 years, 43% had received 6-8 cycles 
of Melphalan-Prednisone-Thalidomide (MPT), 40% had been given 
ThaDD and 7% had been treated with other chemotherapy regimens 
like Bortezomib-Melphalan-Prednisone (VMP), VTD or VD.

According to the criteria established by the International 
Myeloma Working Group, before starting maintenance therapy 7 
patients (11%) had achieved a stringent Complete Response (sCR) to 
treatment, 11 patients (18%) a Complete Response (CR), 21 patients 
(34%) a Very Good Partial Response (VGPR) and 23 patients (37%) 
a Partial Response (PR). Patients’ response status after first-line 
treatment is shown in Table 2.

Clinical course
Twenty-seven patients out of 62 (43%) relapsed during 

maintenance therapy, but only 2 of them did not receive a second-line 
of treatment because of death. The clinical course of patients, from 
the start of maintenance therapy, is reported in Table 3.

At last follow-up (31/03/2017), 26 patients (42%) were alive: of 
these, 21 (80%) continue to receive maintenance therapy. Of the 
62 patients, 36 (58%) died; the most common causes of death were 
relapse/disease progression in 61% of cases, cardiovascular events 
(22%) and infections (11%), while 6% of patients died from unknown 
causes. The median duration of maintenance therapy was 30 months 
(range 4-99 months).

The median follow-up time was 5 years from diagnosis and 4 
years from the start of maintenance therapy.

Survival and Duration of Response
At 10 years from diagnosis, OS was 17% with a median duration 

of 56 months. At 9 years from the start of maintenance therapy, PFS 
was 22% with a median duration of 32 months. OS and PFS are shown 
in Figure 1,2 respectively.

The median duration of response was 41 months and at 9 years 
from the end of first-line therapy retreatment was not needed in 
16% of patients (Figure 3). A statistically significant advantage in 
Time To Next Treatment (TTNT) was observed in patients who had 
undergone ASCT compared with patients that were not eligible for 
transplant (Figure 4), while there were no significant differences in 
OS and PFS between the two groups (Figure 5&6).

A statistically significant advantage in OS and PFS was also 
observed in patients with standard-risk cytogenetics compared to 
patients classified as high-risk (median OS of 70 months vs 34; median 
PFS of 41 months vs 22, p=0.03), as shown in Figure 7&8 respectively.

There were no significant differences in OS and PFS based on 
patients’ response to first line therapy (Figure 9&10).

Safety
Incidence and grade of adverse events, reported by patients, are 

listed in Table 4: they were mild to moderate, mainly grade II fatigue 
(12.9%) and constipation (3.2%), and in no case it was necessary to 
stop the therapy. The results also indicate a very low rate of peripheral 
neuropathy (1.6%), which occurred as grade I paresthesia. No 
thromboembolic events and no grade III-IV toxicities were recorded. 
No patient has developed a second neoplasm.

First-Line Therapy, n (%)   

 VTD + ASCT 10 (16)

 ThaDD + ASCT  7 (11)

 Other + ASCT 3 (5)

 MPT 18 (29)

 ThaDD 17 (28)

 Other  7 (11)

ASCT, n (%)   

 Yes 20 (32)

 No 42 (68)

Melphalan dose prior to ASCT, n (%)   

 200mg/mq 11 (61)

 140mg/mq  7 (39)

Disease Status at Maintenance, n (%)   

 CR 18 (29)

 VGPR 21 (34)

 PR 23 (37)

Table 2: First-Line Treatments and Response.

 Continuous 
Treatment Relapsed Alive Dead

Conventional Treatment, 
n (%) 13 (31) 21 (50) 16 (38) 26 (62)

ASCT, n (%)  8 (40)  6 (30) 10 (50) 10 (50)

Total, n (%) 21 (34) 27 (43) 26 (42) 36 (58)

Table 3: Clinical Course of Patients.

 Grade 1 Grade 2 Grade 3-4

Fatigue, n (%) 0 (0)  8 (12.9) 0 (0)

Constipation, n (%) 0 (0) 2 (3.2) 0 (0)

Atrial Fibrillation, n (%) 1 (1.6) 0 (0) 0 (0)

Paresthesia, n (%) 1 (1.6) 0 (0) 0 (0)

Psychomotor Agitation, n (%) 1 (1.6) 0 (0) 0 (0)

Table 4: Incidence and Grade of Adverse Events.
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Discussion 
Over the last 20 years, considerable improvements have been 

made in the treatment of patients with MM; in particular, the use of 
ASCT and novel agents have determined a significant increase in OS 
and PFS.

However, despite that, MM remains incurable. Furthermore, 
patients have a high probability of relapsing due to clonal 
heterogeneity and genomic instability, which are characteristic 
features of the disease.

The primary objective of maintenance therapy is to increase both 
the duration of response to previous treatments and patients’ survival.

Among the first therapeutic options in maintenance regimen, 
steroids have been proven to successfully extend the duration of 
response to previous therapies, but with limited effects on survival, as 
reported in some studies [10,11].

Interferon (IFN) also played an important role, since initial 
trials produced encouraging results in terms of prolonged survival, 
especially in patients responding to induction therapy (P=0.0352) 

Study Median age, y  
(no. of patients) Maintenance and Duration of Treatment EFS or PFS OS Thalidomide Tolerance 

IFM 99-02:  
Attal et al [15]

Mean 59 ± 8 
(N = 597)

(A) Thalidomide 400 mg/day until PD 
Pamidronate 90 mg every 4 wks until PD B) 
Pamidronate 90 mg every 4 wks until PD

3-y EFS:  
(A) 52% 
(B) 37% 
(C) 36% 
P < .009

4-y OS: (A) 87% 
(B) 74% (C) 77% 
P < .04

39% stopped thalidomide because of side 
effects, mostly PNP; all grades of PNP 
68%, grades 3 or 4: 7%

ALLG MM6:  
Spencer et al [18]

≤ 70 
(N=243)

(A) Thalidomide 100-200 mg/day for 12 
mo Prednisolone 50 mg on alternate days 
until PD
(B) Prednisolone 50 mg on alternate days 
until PD 

3-y PFS:  
(A) 42%
(B) 23%
P < .001

3-y OS: (A) 86% 
(B) 75% P = .004

30% stopped therapy because of 
intolerance (mostly PNP), 10% grades 3 
or 4 PNP, and 9% stopped because of PD 

MRC Myeloma IX: 
Morgan et al [4]

Intensive, 59 
(N=493) (A) Thalidomide 50-100 mg/day until PD PFS:  

(A) 30 mo 3-year OS: (A) 75% 
52.2% discontinued maintenance before 
PD because of adverse events; median 
duration of treatment: 7 mo

TT2:  
Barlogie et al [14]

≤ 75, median NA 
(N=668) 
Median follow-
up: 42 mo

(A) Thalidomide 100 mg/day during the first 
year, thereafter 50 mg on alternate days, 
until PD 
 
(B) None

4-y EFS:  
(A) 65% 
(B) 44%  
P = .01

OS:  
(A) Not stated  
(B) Not stated  
P = .9

30% stopped thalidomide within 2 y

HOVON-50: 
Lokhorst et al [17] 56 (N = 556) (A) Thalidomide 50 mg/day until EFS: Median: PNP grades 2-4: ~ 50% 

Lokhorst et al [17]  PD (B) IFN-α 3 MU 3 times weekly until PD 

(A) 34 mo 
(B) 22 mo 
P < .001 PFS: 
(A) 34 mo 
(B) 25 mo  
P < .001

(A) 73 mo (B) 60 
mo
P = .77 

Treatment discontinued or dose reduced: 
58% 

NCIC-CTG MY.10:  
Stewart et al [16] 58 (N = 332)

(A) Thalidomide 200 mg/day and  
prednisone 50 mg on alternate-day until PD 
(B) None

4-y PFS:  
(A) 32% (B) 14%
P < .0001

4-y OS: (A) 68% 
(B) 60% P = .18

PNP grades 3-4: 9.6% 
VTE: 7.3% 
Infection: 23.6%

Table 5: Thalidomide Maintenance-After ASCT.

Study Induction 
Therapy Maintenance PFS/EFS OS Thalidomide Tolerance

Palumbo et al 
[19] MP vs MPT No Maintenance vs Thalidomide 

(100 mg/d)
PFS median: 14,5 vs 
21,8 mo P=.0004

OS median: 47,6 vs 
45 mo P=.79 PNP Grade 3-4: 14%. Thromboembolism 11% 

Wijermans et 
al [20] MP vs MPT No Maintenance vs Thalidomide 

(50 mg/d) P<.001
EFS median: 9 vs 
13 mo 

OS median:31 vs 40 
mo P=.05 PNP Grade ≥2: 54%. Thromboembolism 10%

Ludwig et al [21] MP vs TD IFN vs IFN-Thalidomide (100 mg/d) PFS median: 16,7 vs 
20,7 mo P=.0068 

OS median: 51,4 vs 
52,6 mo P=.81

PNP Grade 1-2: 62% PNP Grade 3-4: 7% 
Constipation Grade 1-2: 28% Constipation 
Grade 3-4: 5% 

Offidani et al [22] ThaDD
IFN-Dexamethasone vs 
Dexamethasone-Thalidomide (100 
mg/d)

2-y PFS: 32% vs 
63% P = 0.024 

2-y OS: 68% vs 84% 
P=.03

PNP Grade 3-4: 6%. Constipation Grade 3-4: 
4% 

Table 6: Thalidomide Maintenance-No ASCT.

[12]. However, the next studies with a longer follow-up did not 
confirm such data, showing only a marginal benefit in terms of PFS 
and OS at the cost of numerous toxicities and adverse events [13]. The 
final results of a phase III trial eventually proved that IFN maintenance 
therapy was indeed ineffective regardless of the treatments used, 
namely ASCT or standard-dose chemotherapy [14].

The introduction of thalidomide, a non-myelotoxic agent with 
the advantage of oral administration, into the treatment of MM 
prompted numerous trials to evaluate its efficacy as maintenance 
therapy in both younger patients who had undergone ASCT and 
older/transplant-ineligible patients.

There are many trials assessing thalidomide maintenance therapy 
after ASCT (Table 5).

Specifically, the 99 02 study by the Inter-Groupe Francophone 
du Myélome (IFM) showed that a maintenance therapy including 
thalidomide at 400mg/day, compared to both pamidronate 
maintenance and no maintenance, produced better results in terms 
of Event-Free Survival (EFS), but only in those patients who had 
achieved less than a VGPR after ASCT. The median duration of 
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treatment was just 15 months and neuropathy reached 68% [15].

The National Cancer Institute of Canada CTG (NCIC-CTG) 
MY.10 trial reported that, in comparison with the observation group, 
a significant improvement in PFS was seen in patients receiving 
maintenance therapy with thalidomide (200mg/day), but it was 
associated with a worse health-related quality of life [16].

In the HOVON-50 study, a maintenance treatment with a 
remarkably lower dosage of thalidomide (50mg/day) significantly 
improved both EFS and PFS compared to interferon maintenance; 
however, polyneuropathy occurred in almost 50% of patients, and 
in 58% of patients thalidomide had to be stopped or reduced due to 
toxicity [17].

In contrast to the others, the ALLG MM6 study showed an 
improved OS in patients receiving maintenance therapy with the 
addition of thalidomide (100-200mg/day) for 12 months; however, 
despite its limited duration, 30% of patients had to discontinue 
treatment due to adverse events, mainly neuropathy [18].

The MRC Myeloma IX study compared thalidomide maintenance 
with no maintenance. An updated analysis reported a similar result 
in terms of OS in both groups (p=0.4) and a significant advantage 
in terms of PFS in the group receiving thalidomide maintenance 
(p<0.001). However, a subgroup analysis showed that this advantage 
was observed only in patients with favorable iFISH, while in patients 
with adverse iFISH thalidomide maintenance therapy had no 
beneficial effect on PFS and resulted in even worse OS (p=0.009) [4].

There are also several studies on thalidomide as maintenance 
treatment in elderly and transplant-ineligible patients (Table 6). 
In particular, seven trials compared Melphalan-Prednisone (MP) 
regimen with MPT regimen, and in 4 of them thalidomide was given 
as maintenance therapy after MPT induction treatment.

Both GIMEMA (thalidomide at 100mg/day) and HOVON 49 
(thalidomide at 50mg/day) trials showed an improvement in terms 
of PFS in patients receiving thalidomide maintenance after induction 
therapy with MPT, while an advantage in terms of OS was observed 
only in the latter study [19,20].

In another trial, after completing induction therapy with either 
MP or TD, elderly patients received maintenance therapy with either 
thalidomide-interferon (Thal-IFN) or IFN alone: the study observed 
that Thal-IFN maintenance produced a significantly longer PFS 
compared to IFN maintenance (P=0.0068), while there was no benefit 
in OS (P=0.81) [21].

The combination of thalidomide and dexamethasone as 
maintenance therapy was compared to Interferon and Dexamethasone 
(ID) after induction therapy with ThaDD in newly diagnosed 
transplant-ineligible patients and relapsed patients: a significantly 
better result in terms of PFS and OS was seen in both categories of 
patients assigned to the TD maintenance group but, in this trial as 
well, only patients who had achieved less than a VGPR after induction 
therapy benefited from thalidomide maintenance [22].

In our patients, treated with intermittent low-dose thalidomide, 
PFS and OS are comparable with those reported in the above-
mentioned studies in addition to a better toxicity profile.

If PFS and OS are stratified on the basis of high-dose therapy 
plus ASCT vs standard-dose chemotherapy, there are no statistically 
significant differences between the two arms, while median PFS 
observed in elderly patients is superior to that reported in previously 
published data [19-21], and PFS at 2 years is comparable with that 
seen in the Italian study [22]. We also observed that median OS is 
superior to that documented in the above-mentioned reports.

In younger patients, the longest median PFS (34 months) 
registered in the HOVON-50 study [17] is inferior to median PFS 
observed in our trial (50 months). Furthermore, in our patients PFS 
at 6 years from ASCT is 37%, slightly inferior to what reported in 
previously published data [18] with regard to PFS at 3 years from 
transplant (42%).

In contrast to the Italian study [22], which documented beneficial 
effects on survival only in patients achieving less than a VGPR 
after induction therapy, we did not observe statistically significant 
differences in OS and PFS on the basis of patients’ response to 
induction treatment. However, when comparing OS and PFS curves 
according to patients’ status prior to maintenance therapy (CR/
VGPR vs PR), log-rank test was not significant (p=0.067 and 0.085, 
respectively) probably due to the limited number of patients enrolled 
(Figure 9,10). Similarly, having found no significant differences in OS 
and PFS between patients who had undergone ASCT and patients that 
were not eligible for transplant (p=0.0667 and 0.085, respectively, as 
shown in Figure 5,6), the efficacy of treatment regimens administered 
prior to maintenance therapy was most likely influenced by the small 
number of patients recruited, and especially by the smaller group 
that received ASCT (Table 2). The statistically significant advantage 
in TTNT seen in patients treated with ASCT (Figure 4) might be 
explained by the very good response of these patients to high-dose 
therapy, which resulted in a slower relapse/progression of disease 
and, therefore, a delayed need for retreatment.

We also analyzed intermittent low-dose thalidomide maintenance 
therapy on the basis of cytogenetics (assessed by both metaphase 
karyotyping and FISH): our findings are comparable with those 
reported in previously published data [4] in addition to a statistically 
significant advantage in patients with standard-risk cytogenetics vs 
patients classified as high-risk (Figure 7&8).

Furthermore, the evaluation of toxicity confirmed that our 
intermittent low-dose thalidomide maintenance has a better 
tolerability profile: in our trial no patient had to stop thalidomide 
or have the dose reduced due to grade III-IV toxicity, in contrast 
to what reported in all above-mentioned studies where 30% to 80% 
of patients had to discontinue treatment because of adverse events, 
especially peripheral neuropathy. With our treatment protocol, 
minor polyneuropathy (grade I) occurred in just 1 patient, with 
no need to reduce and/or stop thalidomide. We observed 1 case of 
atrial fibrillation, 2 cases of grade II constipation, 8 cases of grade II 
fatigue, and no thromboembolic complications. The incidence and 
severity of toxicities seen in our trial were definitely inferior to those 
documented in previously published reports.

Conclusion
Our treatment protocol combining intermittent-low dose 

thalidomide (50mg/day for 2 weeks per month) with a fixed dose of 
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dexamethasone (20mg/day for 4 days per month) as maintenance 
therapy had a positive impact on both PFS and OS, with results 
comparable or even superior to those reported in previously 
published researches. Our findings show that ISS stage, MM isotype 
and response to induction treatment do not significantly affect PFS 
and OS. Our therapeutic approach has also proved to be particularly 
beneficial to MM patients with favorable iFISH, as well as highly 
efficient in reducing treatment-related adverse events, especially 
peripheral neuropathy and venous thromboembolism, with an 
excellent safety profile: the quality of life of patients receiving this 
maintenance regimen was good and they were able to carry out 
normal daily activities, with no need for thalidomide dose reduction 
and/or therapy discontinuation.

Medical treatment protocols generally tend to employ novel 
agents, but it is also important to make optimal use of “older” agents 
that have been proven equally effective, if administered in the correct 
way.

Based on our findings and given its low toxicity and cost, 
maintenance therapy with intermittent low-dose thalidomide in 
combination with dexamethasone can be recommended in MM 
patients with no adverse iFISH profile. At present, it should therefore 
be taken into consideration when treating elderly patients with 
standard-risk cytogenetics.
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