EFFECT OF ZOLEDRONIC ACID (ZOL) VERSUS CLODRONATE (CLO) ON SKELETAL-RELATED EVENTS (SRES) IN PATIENTS (PTS) WITH MULTIPLE MYELOMA (MM) DURING INTENSIVE (INT), NON-INTENSIVE (NON-INT), AND THALIDOMIDE MAINTENANCE (TM) THERAPIES: MRC MYELOMA IX STUDY RESULTS 
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The Medical Research Council (MRC) Myeloma IX Study examined the effects of ZOL vs CLO in pts with newly diagnosed MM assigned to antimyeloma therapy (Int or Non-Int, both followed by TM or no maintenance [NM] in eligible pts) and randomized to ZOL (n = 981; 4 mg intravenously every 21 to 28 days) or CLO (n = 979; 1600 mg orally every day). ZOL and CLO were continued and SRE data collected at least until disease progression. SREs included fractures, spinal cord compression, new osteolytic lesions, and radiation or surgery to bone. Time to first SRE was evaluated using a Cox model, and multiple event analyses used Andersen-Gill methodology. Among 1960 evaluable pts with 3.7-years’ median follow-up, ZOL significantly prolonged survival (P = .012) and reduced the ongoing risk of SREs by 28% vs CLO (hazard ratio = 0.72; P < .0001). In both Int and Non-Int pathways, ZOL reduced the mean SREs/pt-year by 50% (0.4 vs 0.8 for CLO) and provided profound reductions in vertebral fracture rates. ZOL significantly increased time to first SRE vs CLO overall (P < .001), in Int (P = .003) and Non-Int pathways (P = .008), and with TM (P = .044) or NM (P = .003). SRE kinetics were similar when new osteolytic lesions were excluded as an SRE. Both bisphosphonates were generally well tolerated and had similar renal safety. Osteonecrosis of the jaw rates (ZOL, 3.6%; CLO, 0.3%) compare favorably with previous reports in MM. These analyses suggest that ZOL provides SRE benefits vs CLO regardless of myeloma treatment regimen.
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Bisphosphonates (BPs) have proven efficacy in reducing the risk of skeletal-related events (SREs) and treatment of hypercalcaemia in multiple myeloma (MM).  The nitrogen-containing bisphosphonates (N-BPs) in particular are potent inhibitors of osteoclastic bone resorption.  There is increasing pre-clinical evidence that these agents have anti-cancer cell activity, decreasing proliferation, adhesion and angiogenesis and promoting apoptosis; one mechanism, peculiar to the N-BPs, being the blocking of prenylation of small signaling proteins.  There has, as yet, been little good evidence of improvement in outcomes, particularly overall survival (OS) in MM.  In a previous UK Medical Research Council (MRC) study, clodronate (CLO) was shown to slow progression of skeletal disease suggesting benefit from long-term treatment1 and, in sub-group analysis, OS was significantly improved by CLO vs placebo in those patients who had not had fractures before study entry (N=153; p=0.006).2  MRC Myeloma IX incorporated a comparison of oral CLO (the standard BP) with a N-BP with respect to occurrence of SREs, response and survival outcomes, selecting zoledronic acid (ZOL) because of its potent anti-resorptive activity and short infusion time.

Patients with newly diagnosed MM (NDMM) were allocated to one of two pathways – intensive which included HDM and autograft (ASCT) and non-intensive, determined by physical status and informed discussion rather than rigid age cut-off.  In addition to induction chemotherapy randomizations (CTD v CVAD/CTDa v MP) there was randomization to maintenance thalidomide or not.  All patients were eligible for up-front randomization to either 4mg ZOL (15-min infusion) every 3-4 wks (4wkly post-induction) or 1600mg CLO orally daily, to be continued at least until progression.  This was an open-label study.  Analysis was by intention to treat and between group differences were assessed using Cox proportional hazards and logistic regression models.

Overall, ZOL significantly reduced the occurrence of SREs by 26% versus CLO (HR=0.74; p=0.0004).  SRE reduction was shown to occur whether or not there were bone lesions at baseline (Fig 1).  Furthermore, there appeared to be consistent reduction in the cumulative incidence of SREs in years 1 to 5 in patients receiving thalidomide, though numbers at risk were small beyond 2 years, supporting ongoing use to prevent SREs.

Across the study as a whole OS was significantly improved with ZOL compared with CLO during the first 4 months and during the full follow up period, reducing the mortality by 16% (HR=0.84; CI 0.74-0.96; p=0.0118) extending median survival by 5.5 months (50 vs 44.5 months; p=0.04) (Fig 2).3  Further analysis has shown the OS benefit emerging during the first 4 months of therapy and apparently restricted to patients with bone disease at outset.  For patients in the intensive and non-intensive pathways combined, more early deaths (disease or treatment-related) occurred in CLO patients than ZOL patients (p=0.0008).  ZOL treatment was associated with significant improvement in PFS of 12% vs CLO (HR=0.88, 95% CI 0.80-0.98; p=0.0179 and increased median PFS of 2 months (19.5 vs 17.5 months; p-0.07).  There were no significant interactions between the various regimens of BP plus induction chemotherapy for the differences in OS and PFS with ZOL vs CLO.  The CR+VGPR rates were significantly higher for ZOL vs CLO in the non-intensive pathway (p=.018).

The incidence of acute renal failure was low and similar in the ZOL and CLO groups in both pathways.  Overall, thromboembolic events were more common in patients on ZOL than those on CLO, but rates were not significantly different in each pathway separately.  Confirmed osteonecrosis of the jaw (ONJ) was uncommon, but higher with ZOL than CLO (4% vs <1%).

In MRC Myeloma IX, ZOL has been shown to be superior to CLO across several endpoints.  The improvement in survival, independent from the prevention of SREs, is entirely consistent with an important anti-myeloma cell effect.  The very early emergence of OS benefit with ZOL vs CLO, supporting its use in the treatment of NDMM at the outset, also suggests possible synergy with induction chemotherapy.  Generally, patients who received thalidomide and ZOL had better outcomes.  If anything, there is a greater reduction in relative risk of SREs with ZOL vs CLO in the absence of bone lesions at presentation (HR = .53) than when bone lesions are present (HR=.77), supporting early initiation of ZOL in all patients with symptomatic NDMM for whom chemotherapy is being started.  The continuing reduction in SRE risk in follow-up, including the maintenance phase, indicates that long term therapy with ZOL may be appropriate (perhaps with increased intervals between pulses of treatment). The detailed analysis of Myeloma IX data to coincide with the 6 year median follow-up may shed further light on this aspect.  In additional studies and current analyses we are examining whether the effects of ZOL differ in delineated biological risk groups.

Fig. 1. Reductions in SRE incidence over time for ZOL versus CLO by presence or absence of bone lesions at baseline.
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Fig. 2. Kaplan-Meier curves for patients randomized to ZOL and CLO for OS during the full follow-up period (A) and during the first 4 months of treatment (B). HR=hazard ratio.
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