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Summary 

Bortezomib is standard treatment in AL amyloidosis (AL), but is contraindicated in patients with 

significant neuropathy. Carfilzomib, a second-generation proteosomal inhibitor, results in a lower 

incidence of neuropathy than bortezomib, but data in AL is scant. We report a cohort of five AL 

patients treated with upfront carfilzomib. All had cardiac, peripheral and autonomic neuropathy at 

presentation. All achieved at least a very good partial haematological response. There was no 

worsening in cardiac function, peripheral or autonomic neuropathy. Carfilzomib is an effective upfront 

treatment option in AL patients with peripheral and/or autonomic neuropathy (without severe cardiac 

or renal involvement).  
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Systemic AL amyloidosis (AL) is characterised by deposition of misfolded immunoglobulin light chains 

within organs. Treatment is based upon eradication of monoclonal amyloidogenic immunoglobulin 

light chain production with chemotherapy or autologous stem cell transplantation (ASCT). The latter, 

although associated with excellent haematological and organ responses, is unsuitable in most patients 

due to extent of amyloid-related organ dysfunction. Bortezomib, a proteasome inhibitor, has become 

the standard backbone of first-line therapy in ASCT-ineligible AL patients. Although neuropathy risk 

has been partially mitigated by subcutaneous, once-weekly administration, a third of patients treated 

with bortezomib develop peripheral neuropathy often necessitating its discontinuation.(Venner, et al 

2012) Treatment of AL patients presenting with predominant amyloid-related peripheral or 

autonomic neuropathy (9-20% of AL patients) remains challenging as bortezomib is contraindicated 

and alkylator-based regimes do not achieve the same depth of response.   

 

Carfilzomib is a second-generation highly selective, irreversible proteasome inhibitor with well 

documented efficacy in newly diagnosed and relapsed myeloma, including in patients with 

bortezomib-resistant disease. Due to marked selectivity for the chemotrypsin-like active site of the 

proteasome(Parlati F 2009), it has fewer off-target effects and in-vitro and animal studies have 

demonstrated its lesser neurotoxicity.(Arastu-Kapur, et al 2011, Kirk CJ 2008) Studies in myeloma have 

demonstrated a low incidence of treatment-emergent neuropathy with carfilzomib, with almost no 

≥grade 3 treatment-emergent peripheral neuropathy(Bringhen, et al 2014, Dytfeld, et al 2014, Hajek, 

et al 2017, Lendvai, et al 2014, Mikhael, et al 2015, Sonneveld, et al 2015) A Phase III study of 

carfilzomib-dexamethasone compared to bortezomib-dexamethasone demonstrated that the 

proportion of patients with grade ≥2 peripheral neuropathy was significantly higher in the bortezomib 

group (32%), compared to the carfilzomib group (6%).(Dimopoulos, et al 2016) 
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Carfilzomib is therefore potentially attractive in AL patients presenting with amyloid-related 

peripheral and/or autonomic neuropathy, but data on its use in AL is scant.  In a phase I/II study of 

carfilzomib in 28 patients with relapsed/refractory AL, the maximal tolerated dose was 36mg/m2 

biweekly. (Cohen AD 2016) A quarter of patients had neuropathic disease. The overall response rate 

was 63%, with 45.8% achieving a complete response (CR)/very good partial response (VGPR), but 

twice-weekly dosing was associated with substantial cardiac, pulmonary and renal toxicity. Worsening 

peripheral or autonomic neuropathy were not reported. A study of carfilzomib with thalidomide and 

dexamethasone in relapsed/refractory AL is ongoing at our centre, but excludes patients with 

significant neuropathy (ClinicalTrials.gov identifier NCT02545907). We report here a small cohort of 

AL patients with significant cardiac, peripheral nerve and autonomic involvement treated with 

carfilzomib at presentation.  

 

Five patients with newly diagnosed AL who had cardiac, peripheral nerve and autonomic involvement 

were treated with carfilzomib at the UK National Amyloidosis Centre and University College London 

Hospitals. Bortezomib was contraindicated in all patients due to peripheral and autonomic nerve 

involvement. AL was confirmed on biopsy immunohistochemistry or proteomic analysis. All 

underwent serial biochemical tests for organ function, cardiac biomarkers, serum free light chains, 

serum and urine protein electrophoresis and immunofixation, echocardiography and cardiac MRI. 

Organ involvement was defined by international amyloidosis consensus criteria.(Gertz, et al 2005) 

Haematological responses were assessed according to AL response criteria.(Comenzo, et al 2012) 

 

The median age was 62 years (40-69 years). All had cardiac involvement: Mayo (2004) Stage II and III 

(Dispenzieri, et al 2004)disease in 4/5 and 1/5 patients, respectively. Two patients had ECOG score 1 

and three had ECOG score 2. One patient and four patients was in NYHA class 1 and 2, respectively. 

The median NT-proBNP was 975ng/L (536-4681ng/L) and median serum troponin T was 43ng/L (37-
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90ng/L). Two patients had renal involvement. The median serum creatinine was 63umol/l (33-

82umol/L), median eGFR 100ml/min (86-100ml/min) and median 24 hour proteinuria was 0.2g/24 

hours (0.1-8.9g/24 hours). All had amyloid-related peripheral neuropathy and autonomic neuropathy. 

The median supine systolic blood pressure was 122mmHg (91-177mmHg), with a median postural 

blood pressure fall of 27mmHg (20-44mmHg). No patients had liver involvement; the median serum 

bilirubin was 4µmol/l (2-12µmol/l) and median ALP was 74 units/L (62-110 units/L). The involved 

amyloidogenic light chain in all patients was lambda, with median presenting serum lambda light 

chains of 122mg/L (64-208mg/L) and median difference in involved and uninvolved light chains (dFLC) 

of 97.8mg/L (58.4-199.2mg/L).  

 

All received weekly intravenous carfilzomib on days 1, 8 and 15 (28 day cycle), combined with 

corticosteroids (intravenous methylprednisolone in three and dexamethasone in two patients).  One 

patient each received additional lenalidomide or pomalidomide, respectively, for cycle 1.  The median 

number of cycles was 3 (range 1-6). The carfilzomib dose was 20 mg/m2 on Day 1 and 27 mg/m2 from 

Day 8 onwards.  Two patients had dose escalation to 36 mg/m2 after cycle 1 in the absence of CR and 

one patient had a further dose increase to 56mg/m2 from cycle 4 (achieving a CR after the first dose 

at this dose level).  

 

Haematological responses were rapid with 80.6% (22-99.4%) reduction in the median dFLC after one 

cycle. Figure 1 demonstrates dFLC values with each cycle.  Three patients achieved a CR and two 

achieved a VGPR (one of the latter patients remains on carfilzomib-methylprednisolone).  Both 

patients treated with an immunomodulatory agent achieved a CR at the end of cycle 1.  One patient 

achieved a cardiac response at 12 months, two did not, and two have not reached this assessment 

time-point. Of two patients with renal involvement, one did not achieve a renal response and the 

other has not reached the 12 month assessment time-point.  
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In view of the small patient cohort in this cohort, Kaplan-Meier survival analysis was not performed. 

One patient (in a CR) suffered a neck of femur fracture and died of post-operative complications.  

Although both patients treated with immunomodulatory combinations achieved a rapid CR, they 

discontinued treatment after one cycle due to drug-related problems: grade 3 fatigue and fluid 

retention with pomalidomide (this patient was severely nephrotic with serum albumin <20g/L) and a 

grade 3 rash with lenalidomide, respectively.  The former patient progressed to requiring further 

treatment with an alternative regimen two months later. There have been no other progression 

events in the group. 

 

Other grade 3 toxicity included transient acute kidney injury and hypotension in the patient treated 

with pomalidomide. Grade 1-2 toxicity included fatigue (4 patients), nausea (2 patients), diarrhoea (2 

patients) and acute kidney injury (1 patient). All patients had an echocardiogram after cycle 1 and 2 

with no deterioration in cardiac function. There was no worsening of peripheral or autonomic 

neuropathy. 

 

This is the first report of carfilzomib in AL with significant neuropathy. Crucially, all patients had 

peripheral nerve, autonomic nerve and cardiac involvement at presentation and bortezomib was 

contraindicated due to extent of neuropathy. None experienced worsening peripheral or autonomic 

neuropathy with carfilzomib. None of the patients had any significant cardiovascular toxicity as 

assessed by echocardiography. Haematological responses were rapid and excellent, with all patients 

achieving a VGPR/better, and 3/5 patients in a CR.  The data is too limited to assess organ responses 

especially as follow-up is short and overall patient numbers small.  This is a small, retrospective study 

with selected patients – none of whom presented with severely advanced cardiac involvement (all 
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patients had an NT-proBNP<8500ng/L) or severe renal impairment.  However, this study suggests that 

single agent carfilzomib has significant activity in AL. Whilst previous experience with carfilzomib in AL 

has demonstrated significant cardiac toxicity with a biweekly dosing regime(Cohen AD 2016), a once 

weekly protocol could be potentially administered without substantial cardiac toxicity and 

exacerbation of peripheral/autonomic neuropathy.  Transient renal toxicity was noted in two patients, 

and close renal monitoring is critical in all AL patients treated with carfilzomib.   

 

In conclusion, this data suggests that carfilzomib may be a potentially effective early treatment option 

in selected AL patients with peripheral and/or autonomic neuropathy (without severe cardiac or renal 

involvement) in whom bortezomib would be contraindicated. A prospective study in such patients is 

needed to confirm these findings. 
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Figure 1: Serial dFLC (difference in involved and uninvolved light chains) values of patients in this 

cohort on carfilzomib treatment.  
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