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As part of the randomized MRC Myeloma
IX trial, we compared an attenuated regi-
men of cyclophosphamide, thalidomide,
and dexamethasone (CTDa; n � 426)
with melphalan and prednisolone (MP;
n � 423) in patients with newly diagnosed
multiple myeloma ineligible for autolo-
gous stem-cell transplantation. The pri-
mary endpoints were overall response
rate, progression-free survival, and over-
all survival (OS). The overall response
rate was significantly higher with CTDa

than MP (63.8% vs 32.6%; P < .0001),
primarily because of increases in the rate
of complete responses (13.1% vs 2.4%)
and very good partial responses (16.9%
vs 1.7%). Progression-free survival and
OS were similar between groups. In this
population, OS correlated with the depth
of response (P < .0001) and favorable in-
terphase fluorescence in situ hybridiza-
tion profile (P < .001). CTDa was associ-
ated with higher rates of thromboembolic
events, constipation, infection, and neu-

ropathy than MP. In elderly patients with
newly diagnosed multiple myeloma (me-
dian age, 73 years), CTDa produced higher
response rates than MP but was not asso-
ciated with improved survival outcomes.
We highlight the importance of cytoge-
netic profiling at diagnosis and effective
management of adverse events. This trial
was registered at International Standard
Randomized Controlled Trials Number as
#68454111. (Blood. 2011;118(5):1231-1238)

Introduction

Induction therapy followed by high-dose chemotherapy with
autologous stem-cell transplantation (ASCT) is the standard of care
for myeloma patients who can tolerate this therapeutic approach.1,2

However, many patients are ineligible because of advanced age
and/or comorbidities,3 and alternative, less toxic, approaches are
needed for such patients. Since the 1960s, the standard therapy for
patients ineligible for ASCT has been combination melphalan and
prednisolone (MP). Although numerous combinations of conven-
tional chemotherapeutic agents have been compared with MP over
the years, none has improved overall survival (OS).4,5

Thalidomide kills malignant plasma cells directly and also has
antiangiogenic properties and other effects on the bone marrow
microenvironment that may synergize with chemotherapy to in-
duce apoptosis.6,7 Thalidomide is active in elderly patients with
newly diagnosed multiple myeloma (NDMM), particularly when
combined with other active agents, such as dexamethasone8-10 or
MP.11-14 Based on initial good responses, several studies have
examined the impact of the addition of thalidomide to MP; and
although some have shown improved OS,11,12 others have not.13-16

The combination of cyclophosphamide, thalidomide, and dexa-
methasone (CTD) is an effective and less myelosuppressive
regimen than MP and can also be given as induction therapy before
high-dose therapy and ASCT (G.J.M., F.E.D., W.M.G., S.E.B.,

A.J.S., N.N.C., G.C., S.F., J.L.B., H.R., C.R., M.T.D., R.G.O.,
F.M.R., N.H.R., G.H.J., and J.A.C., manuscript submitted, January
2011).17 Here we report the results of a large multicenter, random-
ized study (MRC Myeloma IX) in which we compared the efficacy
and safety of an attenuated CTD regimen (CTDa) with that of the
previous standard therapy, MP, in patients with NDMM who were
ineligible for high-dose therapy and ASCT. The influence of age
and cytogenetic profile on survival outcomes after these treatments
was also assessed.

Methods

Criteria for enrollment

Patients 18 years of age or older with NDMM were eligible; exclusion
criteria included pregnancy, acute renal failure, asymptomatic myeloma,
solitary bone plasmacytoma, extramedullary plasmacytoma, and previous
or concurrent active malignancies. A multicenter research ethics committee
and local ethics committees approved the protocol; all patients gave written
informed consent in accordance with the Declaration of Helsinki.

Study protocol and randomization

The MRC Myeloma IX study is a multicenter, phase 3, factorial-design trial
(International Standard Randomized Controlled Trials Number 68454111).
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Younger, fitter patients entered the intensive treatment pathway (high-dose
chemotherapy and ASCT, study results described elsewhere), whereas
older, less-fit patients entered the nonintensive pathway (study results
presented here). The pathway allocation was thus at the physician’s
discretion after informed discussion with patients. In the nonintensive
pathway presented in this manuscript, patients were randomized to either
MP (melphalan 7 mg/m2 per day and prednisolone 40 mg/day, both given
on days 1-4 of each 28-day cycle) or CTDa. The CTDa regimen was
composed of cyclophosphamide 500 mg/week; thalidomide 50 mg for
4 weeks and increased every 4 weeks in 50-mg increments to a maximum of
200 mg/day (thalidomide was reduced from a standard dose of 100 mg);
and dexamethasone 20 mg/day on days 1 to 4 and 15 to 18 of each 28-day
cycle (dexamethasone was reduced from a standard dose of 40 mg). The
therapeutic aim for both treatment arms was to treat to maximum response,
with a minimal of 6 cycles to a maximum of 9 cycles if the treatment was
well tolerated. Initially, consideration of thromboprophylaxis was recom-
mended for patients at risk of venous thromboembolism. From June 2006,
thromboprophylaxis (eg, warfarin, low molecular weight heparin) was
recommended for all patients receiving CTDa for the first 12 weeks of
treatment. Randomization was on a 1:1 basis and open-labeled. Randomiza-
tion was performed by the Clinical Trials Research Unit at the University of
Leeds (Leeds, United Kingdom), using an automated 24-hour telephone
system. The randomization used minimization based on treatment center,
and hemoglobin (� 11.5 vs � 11.5 g/dL for males and � 9.5 vs � 9.5 g/dL
for females), corrected serum calcium (� 2.6 vs � 2.6mM), serum creatinine
(� 140 vs � 140�M), and platelet levels (� 150 vs � 150 cells � 109/L). All
patients (intensive and nonintensive pathways) were also randomized at study
entry to a bisphosphonate, either sodium clodronate (1600 mg/day) or zoledronic
acid (4 mg every 21-28 days), with continuation until progression. Eligible
patients who completed induction therapy and had no evidence of disease
progression or relapse were randomized to thalidomide maintenance therapy or
no therapy. The results from the bisphosphonate and maintenance randomiza-
tions are presented elsewhere.18,19

Efficacy endpoints

The primary endpoints were response, progression-free survival (PFS), and
OS. Secondary endpoints were quality of life (to be reported separately) and
toxicity. Response was defined according to the modified European Group
for Blood and Marrow Transplantation/International Bone Marrow Trans-
plant Registry criteria.20 PFS was defined as the time from initial
randomization to documented progression or death; progression was
defined as relapse from complete response (CR) if the patient had achieved
CR, or progressive disease if the patient has not achieved CR.20 Follow-up
assessments by local investigators occurred every 4 weeks during induction
therapy and every 3 months thereafter. Blood and urine samples were
submitted for central review before study entry, after induction therapy (at
the time of maximal response), and every 3 months thereafter until disease
progression or relapse. Bone marrow aspirates, smears, and core biopsy in
formalin were submitted for central review before study entry, after
induction therapy (at the time of maximal response), and at relapse to
determine plasma cell infiltration and phenotypic pattern.

Safety assessment

Treatment-associated adverse events per regimen group were recorded.
Thromboembolic events and acute renal failure were required to be reported
for all patients if they occurred during the study period or until death or
disease progression.

Cytogenetic characterization

Bone marrow aspirates were collected at study entry to determine the
cytogenetic profiles of patients by fluorescence in situ hybridization (FISH)
on CD138 purified plasma cells (Miltenyi Biotec), with patients classified
as having “favorable” or “adverse” interphase FISH cytogenetic results.
Adverse interphase FISH cytogenetic profiles were defined as gain(1q),
t(4;14), t(14;20), t(14;16), and del(17p). Favorable interphase FISH cytoge-

netic profiles composed the remainder and included hyperdiploidy, del(1p32),
t(11;14), and t(6;14).

Statistical analysis

The sample size was based on testing the hypothesis that CTDa is superior
to MP in terms of PFS, OS, and response. It was anticipated that
850 patients (n � 425 per group) would be randomized in the nonintensive
pathway. A total of 204 patients (n � 102 per group) would provide
80% power at 5% significance, to detect a 15% absolute difference in 5-year
survival (2-tailed test). This was based on an estimated 15% 5-year survival
rate of patients in the MP group. If 182 patients (n � 91 per group) were
entered into the nonintensive pathway, the trial would be powered to detect
an increase in CR from 20% with MP to 40% with CTDa (80% power at
5% significance). The anticipated number per group (n � 425) would
provide � 80% power to detect this difference in response. The required
number of events was 152.

Analyses were based on the intention-to-treat population (defined as all
randomized patients, excluding those who withdrew consent) unless stated
otherwise. For the primary endpoints of PFS and OS, the assumption of no
interaction (chemotherapy effect depending on bisphosphonate and vice
versa) between induction chemotherapy and bisphosphonates was prospec-
tively tested before endpoint assessments. Cox models were used to obtain
P values for the treatment effects and the interaction, without adjusting for
the minimization factors. Cox proportional hazards models were used to
compare treatment groups while adjusting for bisphosphonate treatment
and the minimization factors (treatment center, and hemoglobin, calcium,
creatinine, and platelet levels). Patients with missing follow-up data or
those who were not known to have progressed or died at the time of analysis
were censored at the last date they were known to be progression-free or
alive, respectively. Proportional hazards were assessed by plotting the
hazards over time for each treatment arm. For response, groups were
compared with respect to the proportion achieving response (partial
response, very good partial response [VGPR], or CR) using logistic
regression to account for bisphosphonate treatment and the minimization
factors.

Statistical analysis was performed using SAS Version 9 (SAS Institute)
or Fortran software. All hypothesis tests are 2-sided and at the 5% signifi-
cance level. Kaplan-Meier curves were constructed to compare survival
outcomes between treatment groups and in various subgroups. The primary
endpoints were ranked, and no claims on a rank lower than or equal to the
first whose hypothesis could not be rejected were made. Improvement in
response without benefit in survival would not change practice; therefore,
PFS and OS have equal ranking, and response has a lower ranking.

For the main treatment comparison of OS, the hazards departed
significantly from proportionality (P � .01 Kolmogorov-type supremum
test based on 1000 simulations) with crossing Kaplan-Meier curves. Hazard
ratios (HRs) were plotted over time to establish the changing HR pattern,
and this graphical method was used to establish the time at which the HR
changed. The data were then analyzed using piecewise hazards before and
after those times as previously described.21

Results

Patients

The trial commenced in 2003 and terminated in 2007, recruiting
1970 patients from 120 centers in the United Kingdom. Treatment
disposition is shown in Figure 1. Treatment was initiated in
418 patients in the MP group and 419 patients in the CTDa group.
A total of 161 patients in the MP group and 165 patients in the
CTDa group (38.4% of all patients in the nonintensive pathway)
completed induction and underwent second randomization to
thalidomide maintenance therapy (n � 163) or no maintenance
therapy (n � 163) in the second phase of the study.

On January 20, 2009, the Trial Steering Committee agreed to
disclose the chemotherapy results. Here, a cutoff date of October 5,
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2009, was used. Patient characteristics were generally well bal-
anced between treatment groups. Overall, a substantial proportion
of patients (76% in each treatment group) had advanced-stage
disease (International Staging System stage II or III; Table 1).
Median �2-microglobulin level was 4.9 mg/L (range, 0.3-64.0 mg/L)
and median age was 73 years (range, 57-89 years). In an

exploratory analysis to determine the impact of age on outcomes, a
cutoff point at 81 years was noted; patients older than this (n � 70)
had significantly shorter survival than younger patients (P � .0001;
Figure 2).

Response

The overall response rate (ORR) was significantly higher in the
CTDa group compared with the MP group (63.8% vs 32.6%,
respectively; P � .0001). The increased ORR was primarily the
result of increases in the CTDa group versus the MP group of
CRs (13.1% vs 2.4%, respectively) and VGPRs (16.9% vs 1.7%;
Figure 3).

Survival

The median follow-up in patients entered into the nonintensive
pathway was 44 months. The assumption of no treatment interac-
tion for the PFS and OS endpoints was valid (PFS, P � .75; OS,
P � .13), enabling the data to be analyzed in a factorial fashion as it
was designed. Median PFS was 12.4 months in the MP group and
13.0 months in the CTDa group (HR � 0.82; 95% confidence
interval [CI], 0.70-0.96; P � .01 in Cox model; Figure 4A). The
median OS was 30.6 months in the MP group and 33.2 months in
the CTDa group (HR � 0.89; 95% CI, 0.74-1.08; P � .24 in Cox
model; Figure 4B). These findings suggest marginal benefit for
CTDa. Moreover, although the Kaplan-Meier curves for OS
suggest an early benefit for MP, the curves crossed after 18 to

Figure 1. Consort diagram of the nonintensive pathway of the MRC Myeloma IX
trial.

Table 1. Patient characteristics at baseline

Characteristic
MP

(n � 423)
CTDa

(n � 426)

Female sex, n (%) 192 (45.4) 184 (43.2)

Median age, y (range) 73 (57-89) 73 (58-87)

ISS disease stage, n (%)

I 64 (15.1) 46 (10.8)

II 156 (36.9) 156 (36.6)

III 165 (39.0) 168 (39.4)

Missing data 38 (9.0) 56 (13.1)

Median �2-microglobulin level, mg/L (range) 4.9 (0.3-40.4) 5.0 (0.4-64.0)

Paraprotein type, n (%)

IgG 257 (60.8) 248 (58.2)

IgA 101 (23.9) 100 (23.5)

IgM 1 (0.2) 2 (0.5)

No paraprotein 5 (1.2) 7 (1.6)

IgD 3 (0.7) 10 (2.3)

Light chain only 49 (11.6) 54 (12.7)

Missing data 7 (1.7) 5 (1.2)

ISS indicates International Staging System; and Ig, immunoglobulin.

Figure 2. Survival in patients assigned to the nonintensive pathway based on
age, using the optimum age cutoff point (81 years).

Figure 3. Response to MP and CTDa.
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24 months and remained separated thereafter in favor of CTDa,
therefore suggesting an emergent survival benefit with CTDa.

Influence of cytogenetic profiles

Approximately half of patients in the nonintensive pathway
underwent FISH cytogenetic profile testing at study entry. Of these,
42% had adverse interphase FISH, the remainder composing the
favorable cytogenetic profile group. The 2 treatment groups were
generally well balanced with regard to the prevalence of cytoge-
netic abnormalities at baseline (Table 2). For the favorable
interphase FISH group, the median PFS and OS were 14 months
(95% CI, 12-17 months) and 37 months (95% CI, 27-44 months),
respectively. For the adverse interphase FISH group, the median
PFS and OS were 12 months (95% CI, 10-13 months) and
24 months (95% CI, 20-28 months), respectively. The OS for

patients with favorable interphase FISH was significantly longer
compared with those with adverse interphase FISH (P � .001).

In patients with favorable interphase FISH, although the
beneficial effects of CTDa regimen on PFS and OS rates did not
reach statistical significance (Figure 5), a survival benefit for
patients randomized to CTDa subsequently emerged. In the favor-
able group, as with the overall population, there was a change in
HRs after approximately 18 months with the Kaplan-Meier curves
crossing and remaining separate thereafter, in favor of CTDa
(Figure 5B; supplemental Figure 1A, available on the Blood Web
site; see the Supplemental Materials link at the top of the online
article). This effect was not seen in the patients with adverse
interphase FISH (supplemental Figure 1B).

Influence of response

As expected, patients who achieved a CR had significantly better
survival outcomes than patients who achieved a VGPR or less than
VGPR, regardless of treatment regimen (P � .0001; Figure 6A).
Median OS was not yet reached at the time of the analysis in the
66 patients who achieved CR (56 of whom were randomized to CTDa).
However, these patients’ cytogenetic profiles apparently continued to
influence survival outcomes: patients with favorable interphase FISH
profiles (n � 16) had significantly better OS than patients with adverse
interphase FISH profiles (n � 16; P � .02; Figure 6B).

Safety

The median number of induction therapy cycles delivered to each
group was similar: MP, 6 (range, 0-18) and CTDa, 6 (range, 0-11).
The dose of thalidomide was reduced in 31% of patients. Overall,
262 of 423 patients in the MP group died compared with 243 of
426 patients in the CTDa group (P � .16, Fisher exact test). The

Figure 4. Survival according to treatment group with log-rank P value. (A) PFS.
(B) OS.

Table 2. Interphase FISH cytogenetic profile results

MP (n � 423) CTDa (n � 426)

Cytogenetic profile, n (%)

Favorable 125 (58.1) 129 (57.3)

Adverse 90 (41.9) 96 (42.7)

Cytogenetic abnormality, n/N (%)*

13q� 84/208 (40.4) 102/221 (46.2)

17p� 19/208 (9.1) 20/216 (9.3)

1p� 20/173 (11.6) 23/176 (13.1)

1q� 74/181 (40.9) 78/190 (41.1)

t(4;14) 21/211 (10.0) 23/223 (10.3)

t(11;14) 24/211 (11.4) 30/223 (13.5)

t(14;16) 9/212 (4.2) 5/222 (2.3)

t(14;20) 2/209 (1.0) 3/220 (1.4)

*Multiple abnormalities can be present in the same patient.

Figure 5. Survival according to treatment group in patients with favorable
cytogenetics. (A) PFS. (B) OS.
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increased mortality in the MP group was attributed mainly to an
increase in deaths related to disease progression and myeloma-
related infections (Table 3). The rate of very early deaths (within
60 days of randomization) was comparable in each treatment group
(5.9% vs 5.7%). The most common causes of deaths related to
myeloma and/or treatment were: disease progression; infection
resulting from disease, treatment, or both; and renal failure.
Overall, 2 deaths in each group were attributed to thromboembolism.

The most frequently reported adverse reactions occurring in
� 10% of the safety population were cytopenia, sensory neuropa-
thy, constipation, infection, rash, and elevated alkaline phosphatase
levels. The majority of the adverse events were mild or moderate.
Patients in the CTDa group had a higher incidence of sensory and
motor neuropathy, thromboembolic events, constipation, infection,
rash, and elevated alkaline phosphatase levels than did those in the
MP group; however, the CTDa group had a lower incidence of
cytopenia. The rates of grade 3 and 4 sensory (2.6%) and motor
(4%) neuropathy with CTDa were low. The rate of renal insuffi-

ciency/failure was low (4.9%) and comparable between the treat-
ment groups.

Twenty patients (4.7%) in the MPgroup experienced 22 thromboem-
bolic events, and 68 patients (15.9%) in the CTDa group experienced
74 thromboembolic events (P � .0001, Fisher exact test). The increased
incidence in the CTDa group was attributed primarily to an increase in
deep vein thrombosis (34 events in the CTDa group and 11 events in the
MP group) and pulmonary embolism (36 events and 7 events, respec-
tively). A total of 35 patients (8.3%) in the MP group received
thromboprophylaxis compared with 141 patients (33.1%) in the CTDa
group, and only 18 events occurred while the patients were receiving
anticoagulation treatment.

Discussion

In this component of the MRC Myeloma IX study, we show that the
CTDa regimen, given as initial therapy in elderly NDMM patients

Figure 6. OS among patients. Influence of (A) treatment response and
(B) cytogenetic profile among patients achieving a CR.

Table 3. Adverse events occurring in > 10% of the patients

All grades, n (%) Grade 3 and 4, n (%)

Event MP (n � 424) CTDa (n � 427) P* MP (n � 424) CTDa (n � 427) P*

Cytopenia† 84 (19.8) 66 (15.5) .11 64 (15.1) 47 (11.0) .084

Thromboembolic events‡ 20 (4.7) 68 (15.9) � .0001

Sensory neuropathy 25 (5.9) 101 (23.7) � .0001 2 (0.5) 11 (2.6) .021

Motor neuropathy 11 (2.6) 50 (11.7) � .0001 5 (1.2) 17 (4.0) .016

Constipation 76 (17.9) 175 (41.0) � .0001 5 (1.2) 15 (3.5) .039

Infection 111 (26.2) 137 (32.1) .060 31 (7.3) 55 (12.9) .0086

Rash 30 (7.1) 65 (15.2) .00019 3 (0.7) 7 (1.6) .34

Elevated AP level‡ 40 (9.4) 66 (15.5) .0093

AP indicates alkaline phosphatase.
*Fisher exact test.
†Cytopenia resulting in dose modification or neutrophil count � 0.5 cells � 109/L.

‡Data were not collected according to adverse events grade.
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considered ineligible for intensive therapy including ASCT, signifi-
cantly increased ORR by 2-fold compared with MP (63.8% vs
32.6%). The depth of response seen with the CTDa regimen (CR
and VGPR rates of 13% and 17%, respectively) was particularly
encouraging, as the level of response correlated with survival
outcomes. Overall, PFS and OS were comparable regardless of
treatment, although there is clear evidence of an emerging OS
benefit. These effects were most marked in the favorable cytogenet-
ics group, defined by FISH. Importantly, our data indicate that
patient cytogenetics continue to influence survival outcomes among
patients who achieved a CR, underscoring the need for FISH
cytogenetic profiling at the time of diagnosis. The influence of
cytogenetics on survival outcomes has been noted previously in
other studies of thalidomide-based therapy,22,23 where it was shown
that patients with a favorable cytogenetic profile had improved PFS
or event-free survival after treatment with thalidomide.

There was an emerging survival benefit after 18 months of
treatment, particularly evident in patients with favorable interphase
FISH. This effect was independent of whether maintenance was
used or not. Although the patient numbers are small and these data
should be interpreted with caution, this observation suggests that
CTDa has important biologic effects against the myeloma clone,
which can translate into clinically significant survival benefits.
These beneficial effects seen after 18 months seem to be offset by
the earlier toxicity, an observation that is important when selecting
patients for treatment with combination regimens, including thalido-
mide, alkylating agents, and corticosteroids. Closer inspection of
the effects of such regimens has revealed that performance status
and the type of bisphosphonate used can have significant effects on
early mortality rates.

Although some groups have reported an immediate and sus-
tained survival benefit with the addition of thalidomide to MP,10,12

others have shown a late benefit with thalidomide therapy that
emerges after 2-3 years,24,25 as seen here. Accounting for the
relatively elderly, unselected, poorer-prognosis patients accrued to
this study, the survival results achieved with the CTDa regimen
compare well with many other studies evaluating thalidomide-
containing regimens, such as melphalan, prednisone plus thalido-
mide, and thalidomide plus dexamethasone10,15,16 (Table 4). Sur-
vival outcomes in the MP group in the present study were relatively
low compared with most other studies (Table 4).11-13 The median
PFS and OS achieved with CTDa in the present study were 13 and
33 months, respectively, which is also lower than with melphalan,
prednisone plus thalidomide in the meta-analysis by Waage et al

(PFS, 20 months; OS, 39 months).26 This could be because this was
an inclusive study with patients from many hospitals in the United
Kingdom and, importantly, there was no age cutoff for the patients
receiving more intensive treatment incorporating ASCT. This in
turn led to patients in the nonintensive pathway being appreciably
older and less fit than might have been the case in previous studies.

A survival benefit for thalidomide-based therapy has not been
observed consistently across all trials,10-13,15,16 which could reflect a
degree of selection. There are some important differences among
these studies with regard to patient population and methodology.
However, meta-analyses of the published results on melphalan,
prednisone plus thalidomide versus MP show that the addition of
thalidomide to alkylating agents and steroids results in improved
PFS and a trend toward improved OS, giving significantly superior
effects against the myeloma clone.26,27 There is, however, an
increase in adverse events associated with these regimens, suggest-
ing that the careful selection of patients within this older age group
for treatment is extremely important.

In general, adverse events in the CTDa group were consistent
with the known safety profile of thalidomide in multiple myeloma.
Thromboembolic events were more frequent in the group receiving
CTDa than MP (16% vs 5%, respectively), primarily the result of
an increase in deep vein thrombosis and pulmonary embolism. The
overall rate of thromboembolism in the current study is similar to,
or lower than, that observed in previous studies of thalidomide-
based therapies, which did not initially require thromboprophylaxis
(grade 3 or 4 adverse events, 12%-13%).10-13 Furthermore, the
number of thromboembolic events decreased dramatically in
patients receiving anticoagulation therapy. Although CTDa was
associated with a significantly higher rate of sensory and motor
neuropathy, the rates of grade 3-4 neuropathy were low. Overall,
more patients died in the MP group compared with patients in the
CTDa group (62% vs 57%), mainly because of disease progression
and myeloma-related infections.

In conclusion, we have shown that the CTDa regimen provides
higher response rates than MP, and a median PFS, but not OS,
which is superior to that achieved with MP in patients with NDMM
who are ineligible for intensive therapy and ASCT. On further
analysis, patients with a favorable interphase FISH profile were
most likely to benefit from CTDa treatment, highlighting the
importance of FISH assessment at the time of diagnosis. These
results indicate that the CTDa regimen shows significant benefits in
elderly patients; however, the relevance of this study’s findings
may be limited because of the increased use of novel agents, such

Table 4. Summary of efficacy outcomes from selected trials evaluating thalidomide-based regimens in elderly patients with NDMM

Study Median follow-up, mo Treatment n CR � PR, % CR, % PFS, mo OS, mo

IFM 99-0612 51.5 MPT 124 76 13 27.5 51.6

MP 193 35 2 17.8 33.2

GIMEMA13 38.1 MPT 159 76 16 21.8 45.0

MP 160 48 4 14.5 47.6

Nordic15 42 MPT 182 57 13 15.0 29.0

MP 175 40 4 14.0 32.0

HOVON16 39 MPT 165 66 NA 13* 40

MP 168 45 NA 9* 31

IFM 01-0111 47.5 MPT 113 62 7 24.1 44.0

MP 116 31 1 18.5 29.1

Ludwig et al10 28.1 TD 145 68 2 16.7 41.5

MP 143 50 2 20.7 49.4

Morgan et al (current study) 44 CTDa 426 64 13 13.0 33.2

MP 423 33 2 12.4 30.6

NA indicates not applicable.
*Values are event-free survival, not PFS.

1236 MORGAN et al BLOOD, 4 AUGUST 2011 � VOLUME 118, NUMBER 5

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/118/5/1231/1346868/zh803111001231.pdf by guest on 11 June 2024



as bortezomib and lenalidomide, for the initial treatment of
myeloma. Furthermore, to benefit from these effects, patients have
to survive early hazards, underscoring the need for adequate
physician management of adverse events to allow patients to
continue on therapy. Consistent with other studies,10,26,27 our data
support the careful selection of patients with reasonable perfor-
mance status and suggest that judicious dose adjustment of steroids
to ensure patients stay on treatment is an important aspect of
adopting such regimens.
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