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L E T T E R  T O  T H E  E D I T O R

Final analysis of randomized phase II study optimizing 
melphalan, prednisolone, bortezomib in multiple myeloma 
(JCOG1105)

We conducted a randomized phase II study to determine a more 
promising modified MPB regimen for TI-NDMM (JCOG1105, 
jRCTs031180097). The primary analysis in JCOG1105 revealed that 
Arm A (known as PETHEMA/GEM05 MPB) showed a higher CR rate 
and longer PFS without intolerable toxicities compared with Arm 
B (a further less intensive MPB) at a median follow-up period of 
26 months, suggesting that the twice-weekly dosing of bortezomib 
in the first cycle along with a higher dose of melphalan and higher 
cumulative dose of both bortezomib and melphalan influenced the 
efficacy of the modified MPB regimen in patients with TI-NDMM1 
(Appendix S1). Here, we report the updated results from preplanned 
analysis of JCOG1105 with a 3-year follow-up from the end of 
accrual.

Between July 2013 and April 2016, in total 91 patients were 
randomized to Arm A (45 patients) and Arm B (46 patients). As 
for the data cut-off (June, 2019), the median follow-up period of 
all eligible patients was 47.3  months (range 10.4–71.1). The PFS 
rates at 1, 3, and 5-years (95% CI) were 86.0% (71.6%–93.5%), 
27.9% (15.6%–41.6%), and 16.4% (5.8%–31.8%) in Arm A, and 

73.3% (57.8%–83.9%), 13.3% (5.4%–24.9%) and not estimable in 
Arm B with the HR of Arm B to Arm A being 1.69 (95% CI 1.06–
2.68; Figure 1A). Predefined subgroup analyses of PFS are shown 
in Figure 2. Female patients seemed to have better PFS in Arm A 
(HR in Arms B to A, 2.87 [95% CI 1.34–6.61]) compared with male 
patients (HR in Arms B to A, 1.18 [95% CI 0.66–2.13]; Figure 2A,B), 
and patients with PS 2-3 also showed a tendency to have better 
PFS in Arm A (HR in Arms B to A, 4.32 [95% CI 1.42–13.1]), un-
like patients with PS 0–1 (HR in Arms B to A, 1.44 [95% CI 0.85–
2.45]; Figure  2C,D). The OS rate at 5 years was 73.4% (95% CI 
54.8%–85.3%) in Arm A and 56.8% (95% CI 31.2%–76.0%) in Arm 
B, respectively (HR in Arms B to A, 1.58 [95% CI 0.71%–3.53]) 
(Figure 1B). The OS was similar between Arms A and B. In total, 25 
patients (10 in Arm A and 15 in Arm B) died during the follow-up 
period, with a tendency toward numerical imbalance regarding 
death from myeloma (six in Arm A and 11 in Arm B). In comparison 
with AEs reported in the primary analysis,1 there were no marked 
changes in the incidence and severity of AEs reported in the final 
analysis.
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Abbreviations: AE, adverse event; CI, confidence interval; CR, complete response; HR, hazard ratio; JCOG, Japan Clinical Oncology Group; MPB, melphalan, prednisolone, bortezomib; 
MRD, minimal residual disease; OS, overall survival; PFS, progression-free survival; PS, performance status; TI-NDMM, transplant-ineligible newly diagnosed multiple myeloma.

F I G U R E  1  PFS and OS. (A) The 5-year PFS was 16.4% (5.8%–31.8%) in Arm A, and not estimable in Arm B. (B) The 5-year OS was 73.4% 
(95% CI 54.8%–85.3%) in Arm A and 56.8% (95% CI 31.2%–76.0%) in Arm B
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There are no reports regarding the influence of gender on 
the survival of patients with TI-NDMM who were treated with a 
bortezomib-containing regimen, and the reason why female patients 
seemed to have a better PFS in Arm A in the present study seemed 
to be unclear. Although there was a slight imbalance in the num-
ber of patients with International Staging System (ISS) stage III (14 
males and two females) and expression of adverse chromosomal 
translocation-associated genes (FGFR3 or MAF mRNA; three males 
and seven females), other patient characteristics, treatment expo-
sure including percentage planned dose of bortezomib, melphalan, 
and prednisolone and incidence of AEs were similar between female 
and male patients. Among patients with PS 2–3 at study enrollment 
(10 patients each in both arms), the long-term PFS in Arm A also 
tended to be better compared with that in Arm B. As our eligibility 
criteria permitted the enrollment of patients with PS 3 only resulting 
from osteolytic lesions (six patients in Arm A and eight patients in 

Arm B), rapid responses to treatment and improvement of patients' 
condition could have resulted in better PFS in Arm A.

In JCOG1105, although a higher median cumulative dose of mel-
phalan was administered in Arm A (324 mg/m2) compared with in 
Arm B (252 mg/m2), a lower incidence of second primary malignan-
cies was observed in Arm A (one patient) compared with in Arm B 
(five patients; Table 1). This result was consistent with the long-term 
follow-up findings of the VISTA study2 that showed no increased risk 
of second primary malignancies with MPB.

In summary, the final analysis of JCOG1105 demonstrated that 
twice-weekly dosing of bortezomib in the first cycle along with 
higher dose of melphalan and higher cumulative dose of both borte-
zomib and melphalan (Arm A) confers sustained PFS benefit with no 
new AE-related concerns. However, a continued risk of relapse was 
observed in both arms because maintenance therapy was not rec-
ommended and all patients except two did not receive maintenance 

F I G U R E  2  PFS of predefined subgroups. (A, B) Female patients seemed to have better PFS in Arm A unlike male patients. (C, D) PS 2–3 
seemed to have better PFS in Arm A unlike PS 0–1
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TA B L E  1  Second primary malignancies

Arm Second primary malignancy
Onset of second primary malignancy 
after protocol treatment Subsequent treatment

Arm A Early gastric cancer 214 days None

Arm B Esophageal cancer 31 months Lenalidomide/dexamethasone

Acute myeloid leukemia 26 months Lenalidomide/dexamethasone

Cutaneous squamous cell carcinoma 106 days None

Prostate cancer 23 months Lenalidomide/dexamethasone

Intramucosal gastric cancer 35 months Lenalidomide/dexamethasone
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therapy in JCOG1105. Based on the results of this study, we are now 
conducting a next clinical trial incorporating anti-CD38 antibody 
and fixed-duration maintenance therapy combined with a modified 
MPB regimen and assessment of high-risk cytogenetics and MRD 
(JCOG1911; jRCTs031200320).
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