PAMIDRONATE: CAN THE DOSE BE LOWERED?
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Introduction: Prophylactic bisphposphonates have been standard therapy in multiple myeloma for the last three decades.  Both clodronate and pamidronate were proved to decrease the number of skeletal related events (SRE) significantly compared to placebo(1-3). Also a better survival was suggested in subgroups of patients(4;5). When the more potent zoledronic acid was developed, it was proved to be as effective as the standard treatment with pamidronate 90 mg both given as monthly infusions in patients with multiple myeloma(6;7). Zoledronic acid could be administered as 15 min infusion and was soon used worldwide instead of a 2-4 hour infusion of pamidronate.

It was known, almost from the beginning of the treatment, that both pamidronate and zoledronic acid were nephrotoxic depending on the administered dose and the infusion rate and therefore the treatment had to be modified in many myeloma patients depending on their renal impairment.  Eight years ago came the first reports on the bisphosphonate induced osteonecrosis of the jaw (ONJ)(8) and it became obvious that the risk increased with the more potent zoledronic acid and with the cumulative dose of both N-containing bisphosphonates(9). This lead to modification of the guidelines for the use of bisphosphonates in multiple myelom limiting the treatment to 2 years in newly diagnosed multiple myeloma(10;11).

Therefore the question of ‘what is the optimal dose of the bisphosphonates?’ became an issue. Only few studies have addressed this question either by comparing different doses of a certain bisphosphonates(12;13) or by comparing bisphosphonates with different potency(7;12;14).  .

In the Nordic group (NMSG) we conducted a study of PAM 30 mg versus 90 mg.

Dose-efficacy. Berenson et al compared monthly treatment of three dosis of zoledronic acid (0.4, 2, and 4 mg)(ZOL0.4, ZOL2, and ZOL4) with pamidronate 90 mg (PAM90) and showed no significant clinical difference on SRE or skeletal pain score between ZOL2 and ZOL4 and PAM90, but lower efficacy of ZOL 0.4 mg. Bone metabolic markers showed dose depending relation with the three ZOL doses. However, the number of patients in each group was relatively low(12). Rosen at al compared PAM90 with ZOL4 and zoledonic acid 8 mg, but had to modify the dose in the last group (ZOL4/8) in a large study of myeloma and breast cancer patients. They found no significant difference between the three groups for myeloma patients with respect to any SRE, pain score, ECOG performance status or survival(6;7). In the study of the Nordic myeloma study group Gimsing et al compared PAM90 with PAM30 (monthly infusions of pamidronate 30 mg) and found no significant difference in performance status (EORTC QLQ-C30), time to first SRE, progression free survival (PFS) or overall survival (OS)(13). In MRC Myeloma IX trial Morgan et al compared clodronate (1600 mg daily) with ZOL4 and showed recently significantly higher PFS and OS for the ZOL4 group(14) and for SRE though still not finally published.  

Dose-toxcicity. More patients had increasing creatinine level in the ZOL4 and PAM90 compared to ZOL2 and ZOL0.4 but there was no significant difference in the renal serious adverse events (SAE)(12). In the study of Rosen et al the zoledronic 8 mg treatment was to be stopped and the infusion time of zoledronic acid had to be prolonged from 5 to 15 min. due to concerns of the renal safety. After these modifications only ZOL4/8 had significantly increased nephrotoxicity compared to ZOL4 and PAM90(6). Neither of these studies reported data on ONJ since this was not an issue at that time. In the Nordic study we found a trend towards more cases of ONJ in the PAM90 compared to PAM30 (8 vs. 2 cases) and more patients stopping treatment due to nephrotoxicity (15 vs. 7 cases)(13). In the MRC myeloma IX trial significantly more patients of ZOL4 had ONJ compared to clodronate treated patients (35 vs. 3 cases) while there was no significant difference in nephrotoxicity(14).

Conclusions. Monthly infusions of pamidronate 30 mg can be recommended as the effective and safe treatment dose of prophylactic pamidronate. The higher efficacy of monthly zoledronic acid 4 mg compared to daily oral clodronate also for survival raises the question whether this is due to the higher potency of zoledronic acid or the fact that zoldronic acid like pamidronate is a N-containing bisphosphonate that is known to have higher anti-myeloma effect in vitro than e.g. clodronate due to another mechanism of action. The final answer to this question demands a new study comparing PAM30 with ZOL4. 
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