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A Phase 1 Trial Evaluating the Addition of Lenalidomide to Relapsed/Refractory Multiple Myeloma Patients
Progressing on Ruxolitinib and Methylprednisolone
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Background

Ruxolitinib (RUX), an orally administered selective JAK 1/2 inhibitor, has received approval for the treatment of myelofibrosis,
polycythemia vera, and graft-versus-host disease. We have previously demonstrated the anti-multiple myeloma (MM) effects
of RUX alone and in combination with the immunomodulatory agent lenalidomide (LEN) and glucocorticosteroids both pre-
clinically and clinically. Although we have previously demonstrated that LEN and steroid refractory MM patients respond to
the addition of RUX, no studies have evaluated whether LEN can achieve clinical activity among those progressing on the
combination of RUX and methylprednisolone.

Methods

Patients included those with MM showing progressive disease (PD) who had previously received a proteasome inhibitor,
LEN, glucocorticosteroids, and at least three prior regimens. Initially, subjects received oral RUX 15 mg twice daily and oral
methylprednisolone 40 mg every other day. Those patients who developed PD according to International Myeloma Working
Group criteria had LEN 10 mg once daily days 1-21 on a 28-day cycle added to RUX and methylprednisolone which were
administered at the same doses they were receiving at the time of PD.

Results

A total of 29 subjects were enrolled and initially received the combination of RUX and methylprednisolone. Follow up was
until June 30, 2023. The median number of prior therapies was 6 (range, 3-12). The overall response rate (ORR) was 31% and
the clinical benefit rate (CBR) was 34%. The best responses were 1 very good partial response (VGPR), 8 partial responses
(PR), 1 minor response (MR), 12 stable disease (SD), and 7 PD. The median progression-free survival (PFS) was 3.5 mo (range,
0.5-36.2 mo). The median time to response was 3.0 mo (n=10). The median duration of response (DOR) was 12.5 mo (range,
2.8-36.2 mo). Twenty (69%) showed PD and had LEN added to the RUX and methylprednisolone combination: all of these
patients were refractory to their last LEN-containing regimen. After the addition of LEN, the ORR was 30% and CBR was 40%.
The best responses of patients following the addition of LEN were 2 VGPR, 4 PR, 2 MR, 8 SD, and 4 PD. The majority of
patients (71%) who initially achieved a > MR to the two-drug combination responded following the addition of LEN whereas
only 23% of patients who did not initially achieve a > MR responded to the addition of the third drug. The median time to
response was 2.6 mo (range, 0.7-15 mo). The median DOR was undefined (range, 1.2-10.9 mo). The median PFS was 3.5 mo
(range, 0.3-25.9 mo). The median PFS2 (including time from first treatment to end of study or June 30, 2023) was 7.3 mo (range,
0.5-39.9). Treatment was well tolerated with no additional toxicity identified following the addition of LEN. Interestingly, PFS2
was predicted by the patient’s baseline serum B-cell maturation level; patients with values above the median (128 ng/mL) had
significantly shorter PFS2 than those below it (3.5 mo vs. undefined, p = 0.0337).
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Conclusion

The addition of LEN to heavily, previously treated relapsed/refractory MM patients progressing on RUX and methylpred-
nisolone shows significant clinical activity. This three-drug combination is well tolerated and is able to extend the benefit of
RUX-based treatment for these patients. The promising results from this phase 1 clinical trial demonstrate a potential novel,
all oral therapeutic approach for treating RRMM patients.
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