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Background

Results

The proteasome inhibitor bortezomib is active in Waldenstrom’s
macroglobulinemia (WM) though is associated with considerable
peripheral neuropathy (PN) that results in frequent dose reduction
and treatment discontinuation. Herein, we examined the efficacy
and safety of carfilzomib, rituximab, and dexamethasone in 31
proteasome inhibitor-naive and R-naive symptomatic WM patients.

Figure 1: CaRD Overall Progression-Free Survival

Methods
We evaluated carfilzomib, dexamethasone, and rituximab in a
prospective, single study of 31 symptomatic WM patients. Intended
therapy consisted of six induction cycles, and then maintenance
was given every 8 weeks for eight cycles. Therapy consisted of IV
carfilzomib 20mg/m2 (cycle 1) and 36mg/m2 (cycles 2 and
beyond) along with IV dexamethasone 20 mg on days 1, 2, 8, 9.
Rituximab 375 mg/m2 was administered on days 2, 9 of each 21day cycle. Treatment consisted of six 21-day induction cycles,
followed by maintenance therapy that was given every 8 weeks for
eight cycles and consisted of carfilzomib 36 mg/m2 and IV
dexamethasone 20 mg on days 1, 2. Rituximab was given at 375
mg/m2 on day 2 of each maintenance cycle. The primary endpoint
was determination of overall response rate. time to progression,
and assessment of safety and tolerability of CaRD. The study was
registered at www.clinicaltrials.gov (NCT01470196)

Figure 2: CaRD Progression-Free Survival by Best Response

Results
Table 1. Baseline Characteristics of the Patients
Characteristic Patients (N=31)

Baseline

Post-CaRD

61 (47-75)

n/a

0 (range 0-1)

n/a

3.6 (1.9-7.2)
18 (55%)
8 (23%)
3,375 (345-7,430)

n/a
n/a
n/a
561 (22-4,540)

P<0.0001

Hematocrit %

32.3 (24-38)

41.9 (30.9-48.3)

P<0.0001

Bone marrow involvement - %

60 (10-95)

2.5 (0-45)

P<0.0001

Age of treatment initiation
Prior treatments
Beta 2 –mg/L
Adenopathy
Splenomegaly
Serum IgM – mg/dL

P-value

Results
Thirty patients completed induction therapy, with reduction in
bone marrow tumor burden from a median of 60% to 7.5% at end
of induction (p<0.0001). Twenty patients completed maintenance
therapy had a bone marrow tumor burden reduction to 2.5% at
end of treatment (compared to baseline p<0.0001, compared to
end of induction p=0.0088).
Table 2: Toxicities in >5% of Patients
Event or Abnormality, N (%)

Grade 1

Grade 2

Grade 3 or 4

All grades

Elevated Lipase
Elevated Amylase
Peripheral Neuropathy
Steroid-related Hyperglycemia
Elevated Total Bilirubin
Infusion Related Reaction
Neutropenia
Skin infection/rash
Oral Mucositis
Arthralgia
Increased Creatinine

12%
22.6%
16.1%
22.6%
22.6%
3.2%
22.6%
19.4%
6.5%
6.5%
3.2%

25.8%
3.2%
4.2%
54.8%
6.5%
19.4%
3.2%
9.7%
n/a
3.2%
6.5%

16.1%
n/a
n/a
22.6%
n/a
n/a
9.7%
n/a
n/a
n/a
n/a

54.8% (n=17)
25.8% (n=8)
19.4% (n=6)
100% (n=31)
29.0% (n=9)
22.6% (n=7)
35.5% (n=11)
29.0% (n=9)
6.5% (n=2)
9.7% (n=3)
9.7% (n=3)

At baseline, median serum IgA level was 47 mg/dL, versus 46
mg/dL at last follow-up (p=0.11). Conversely, median serum IgG
levels declined from 715 mg/dL at baseline to 372 mg/dL at last
follow-up(p=0.0004).
Treatment
related
IgG
hypogammaglobulinemia was associated with recurring sino-bronchial
infections, and necessitated IVIG treatment in 6 (19.4%) patients.
Discontinuation of protocol therapy occurred for non-response
(n=8), hypo-gammaglobulinemia associated with infections (n=2),
grade 2 PN (n=1), cardiomyopathy (n=1), progressive disease
(n=1), and prolonged hold of protocol therapy for an unrelated
procedure (n=1).

Conclusion

Median PFS: No response 4 months, Minor Response 5 months, Partial Response 52
months, VGPR not reached (p<0.0001).

The long-term results of this study show that CaRD is an active, PNsparing regimen that is associated with durable responses in
symptomatic patients with WM. PFS is impacted by depth of
response, and IgG hypo-gammaglobulinemia is commonly
encountered with this regimen.

