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Abstract  36 

 37 

Background 38 

Daratumumab is a monoclonal antibody, which targets CD38; an antigen expressed on 39 

malignant plasma cells in AL amyloidosis thus providing a rationale for its use.   40 

Method 41 

Patients treated with daratumumab monotherapy (2016-2019) for relapsed / refractory 42 

systemic AL amyloidosis were identified from the database at the UK National Amyloidosis 43 

Centre.  44 

Results 45 

Of 50 evaluable patients, haematological responses at 3 months were: CR – 19 (38%), VGPR 46 

– 14 (28%), PR – 9 (18%) and no response - 8 (16%). Median time to response was 1 (1-6) 47 

month. Of assessable patients, cardiac, renal and hepatic responses were seen in 43.8%, 48 

25.0% and 0% of patients whilst progression occurred in 25.0%, 12.5% and 37.5% 49 

respectively. Patients achieving a CR had longer median OS (not reached vs. 22.7 months 50 

[95% CI 17.0-28.4 months]) (p=0.036). Furthermore, patients achieving a rapid response (at 51 

1 month) had a longer median PFS (not reached vs. 9 months [95% CI 5.8-12.2 months]) 52 

(p=0.013).  53 

Conclusion 54 

Daratumumab monotherapy is effective in multiply-relapsed systemic AL amyloidosis and 55 

should be considered, if available, in patients who have not received prior daratumumab 56 

therapy. Responses are achieved rapidly and overall response rate was 84%. CR predicts 57 

overall survival whilst speed of response is predictive of a longer PFS.  58 

 59 
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 61 
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Abbreviations 62 

AE – adverse events  63 

CI – confidence interval 64 

CR – complete response 65 

CTCAE – common terminology criteria for adverse events  66 

CyBorD - bortezomib-cyclophosphamide-dexamethasone 67 

dFLC – difference between involved and uninvolved free light chains 68 

ESRF – end-stage renal failure  69 

HR – haematological response 70 

ITT – intention to treat  71 

NAC – national amyloidosis centre  72 

NR – no response  73 

NT-proBNP - n-terminal pro hormone brain natriuretic peptide 74 

OS – overall survival  75 

PFS – progression free survival  76 

PR – partial response 77 

VGPR – very good partial response 78 

 79 
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Introduction 92 

Patient survival in systemic AL amyloidosis is improving [1] yet most patients still 93 

relapse following initial therapy. Consequently, there is a need to develop new novel agents 94 

for use in this setting. Daratumumab is a monoclonal antibody, which targets CD38, an 95 

antigen expressed on malignant plasma cells in AL amyloidosis [2]. A number of clinical 96 

trials and case series’ have examined the use of daratumumab monotherapy in systemic AL 97 

amyloidosis at relapse, documenting haematological response (HR) rates of 65-86% and 98 

rapid median time to response of 1-2.6 months [3-7]. Furthermore, the Boston group reported 99 

a HR based on the difference between involved and uninvolved light chains (dFLC) in 19/21 100 

(90.5%) patients after a single dose of daratumumab [7].  101 

We present the UK experience of single agent daratumumab in the setting of relapsed 102 

/ refractory systemic AL amyloidosis and evaluate the impact of timing of response on 103 

survival outcomes.  104 

 105 

Method 106 

All patients treated with daratumumab monotherapy for relapsed / refractory systemic 107 

AL amyloidosis in the period 2016-2019 were identified from the database at the UK 108 

National Amyloidosis Centre (NAC). The diagnosis of AL amyloidosis was confirmed by 109 

Congo red staining of tissue biopsy with confirmation of subtype by immunohistochemistry 110 

with specific antibodies or mass spectrometry.  Daratumumab was administered at standard 111 

doses of 16mg/kg weekly for 8 doses, fortnightly for 8 doses then monthly until disease 112 

progression. Aciclovir and co-trimoxazole were used as standard anti-microbial prophylaxis.  113 

Haematological and organ responses were defined as per consensus guidelines [8,9]. 114 

Adverse events (AEs) were graded using the Common Terminology Criteria for Adverse 115 

Events (CTCAE) Version 5.0. Overall survival (OS) was defined as the time, in months, from 116 
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commencement of daratumumab to death from any cause whilst progression-free survival 117 

(PFS) was calculated from commencement of daratumumab to haematological progression, 118 

change of treatment or death from any cause. All survival outcomes were calculated on an 119 

intention-to-treat (ITT) basis.  120 

 121 

Results  122 

Fifty three patients were included in the study. Baseline characteristics are reported in 123 

Table I. Median time from diagnosis of AL amyloidosis to commencement of daratumumab 124 

was 32 months (range 3-115 months).  Haematological responses were assessable in 50 125 

patients (2 low baseline dFLC [<20mg/L] and 1 death prior to response assessment). 126 

Haematological responses at 3 months were: complete response (CR) – 19 (38%), very good 127 

partial response (VGPR) – 14 (28%), partial response (PR) – 9 (18%) and no response (NR) - 128 

8 (16%) (Figure 1A). Five patients with Mayo IIIb biomarkers were included within the study 129 

in whom responses were: CR – 2 (40%), VGPR – 2 (40%) and NR – 1 (20%). The majority 130 

of patients (36/53, 67.9%) received lenalidomide-based therapy immediately prior to 131 

daratumumab monotherapy. There was no significant difference between patients who 132 

received lenalidomide-based therapy immediately prior to daratumumab when compared to 133 

other agents (p=0.50). Haematological response by Mayo stage is documented in Table II.  134 

Median time to response was 1 month (1-6 months). Of 26 patients who responded at 135 

1 month, 19/26 (73.1%) achieved a CR/VGPR compared to 12/15 (80%) who responded at 2-136 

3 months.  Beyond 3 months, only 2 patients went on to achieve a haematological response 137 

whilst a further 2 improved their response (1 VGPR to CR and 1 NR to PR). 17 (34%) 138 

achieved a dFLC <10 mg/L (Figure 1A).  However, since initial haematological response 139 

assessment occurred at 1 month, we are unable to comment on the speed of response and its 140 

impact on outcome prior to the 1 month time point.  141 
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Organ responses were evaluated 6 months post-initiation of daratumumab therapy. Of 142 

39 patients with cardiac involvement, 16 were evaluable at 6 months (8 missing data as 143 

patients yet to return to NAC for reassessment, 6 not reached 6 months, 5 baseline N-terminal 144 

pro hormone brain natriuretic peptide [NT-proBNP] <650ng/L and 4 NT-proBNP not 145 

assessable due to end-stage renal failure [ESRF]). Of these patients, 7/16 (43.8%) had a 146 

cardiac response, 4/16 (25.0%) progressed and 5/16 (31.3%) were non-responders. Of cardiac 147 

responders, 5/7 (71.4%) had demonstrated a HR at 1 month and 6/7 (85.7%) achieved a CR. 148 

In patients with Mayo IIIb disease, 2/5 (40%) lived beyond 6 months but neither was 149 

assessable for organ response (1 did not attend for re-assessment, 1 on dialysis). Whilst NT-150 

proBNP was not assessable for cardiac response due to dialysis in this patient, his 151 

echocardiogram improved (2-dimensional global longitudinal strain improvement from -8.7% 152 

to -11.4%). He continues in CR on daratumumab 18 months from commencement of therapy.  153 

Thirty patients had renal involvement of which just 8 were assessable for organ 154 

response at 6 months (9 not reached 6 months, 5 ESRF at baseline, 4 missing data and 4 155 

baseline urinary protein <0.5g/24h). Two patients (25.0%) had a renal response, 1/8 (12.5%) 156 

progressed and 5/8 (62.5%) were non-responders. Finally, 14 patients had liver involvement 157 

inclusive of 8 evaluable for organ response at 6 months (1 not reached 6 months and 5 158 

missing data). There were no patients who achieved a hepatic response. Of the remainder, 3/8 159 

(37.5%) progressed and 5/8 (62.5%) were non-responders. The haematological responses in 160 

patients achieving any organ response were: CR – 7 (77.8%) and PR – 2 (22.2%). Of these 161 

patients, 7/9 (77.8%) achieved a haematological response at 1 month in comparison to 26/50 162 

(52%) within the entire cohort. Within patients evaluable for a renal response, haematological 163 

response were evaluable in 5/6 (83.3%) non-responders (CR – 1 [20.0%], VGPR – 1 [20.0%], 164 

PR – 2 [50.0%] and NR – 1 [20.0%]).  165 
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Patients were followed up for a median of 9 months (2-35 months) from the start of 166 

daratumumab therapy. During the period of follow up, 35 (66.0%) patients continue on 167 

daratumumab, 10 (18.9%) patients died, 4 (7.5%) patients stopped treatment and 4 (7.5%) 168 

patients moved to next line therapy (addition of pomalidomide to daratumumab in 3 cases 169 

and addition of lenalidomide in the 4th case). Of the 10 patients who died, 5 died of 170 

progressive amyloidosis whilst 5 died whilst in a haematological response. Three of the four 171 

patients who had an immunomodulatory agent added improved their depth of HR. One 172 

patient stopped due to concerns regarding ongoing daratumumab maintenance in the setting 173 

of cardiac transplantation and the remainder due to inadequacy of HR as opposed to toxicity. 174 

Of the 10 patients who died, 1, 4 and 4 were in CR, PR and no response (1 died prior to 175 

response assessment), respectively. Two patients stopped treatment with daratumumab 176 

following progression and were palliated prior to death.  Median PFS was 19.9 months (95% 177 

CI 8.2-31.8 months) whilst median OS was not reached. Patients achieving a CR had a 178 

significantly longer median OS (not reached) compared to those in a lesser haematological 179 

response (median 22.7 months [95% CI 17.0-28.4 months]) (p=0.036) (Figure 2). 180 

Furthermore, patients achieving a rapid response (at 1 month) had a significantly longer 181 

median PFS (not reached) than those responding at a later time point (9 months [95% CI 5.8-182 

12.2 months]) (p=0.013).  183 

Daratumumab monotherapy was generally well tolerated amongst the study 184 

population and there were no therapy-related deaths or ≥ grade III infusion related reactions. 185 

No patients discontinued daratumumab due to toxicity. One patient stopped treatment due to 186 

clinical concern regarding the effects of ongoing maintenance in the context of a cardiac 187 

transplant. During the period of follow up, 6 (11.3%) patients were admitted to hospital (2 188 

fluid overload, 2 falls [1 secondary to postural hypotension, 1 unexplained], 1 non-cardiac 189 

chest pain and 1 anaemia requiring blood transfusion in a patient with end-stage renal 190 
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failure). Excluding the admissions listed, there was no grade III adverse events (AE). The 191 

commonest grade I-II AEs were infusion reaction 7/53 (13.2%), thrombocytopenia 6/53 192 

(11.3%), fatigue 6/53 (11.3%), infection 5/53 (9.4%), anaemia 5/53 (9.4%) and fluid overload 193 

4/53 (7.5%). The nature of the infections listed were: tonsillitis, upper respiratory tract 194 

infection, lower respiratory tract infection (x2) and a urinary tract infection. A full list of 195 

toxicities are documented in Table III.  196 

Discussion 197 

Daratumumab monotherapy is effective in relapsed systemic AL amyloidosis with an 198 

overall HR rate of 84% in this study, which is consistent with previous literature [3-7]. 199 

Importantly, the majority of patients included in this study had already been treated with both 200 

bortezomib (92.5%) and lenalidomide (83.0%) therapy – both common agents used in the 201 

upfront setting. These response rates appear to be superior to those achieved with alternate 202 

novel agents in the relapse setting such as ixazomib (53% [10]), pomalidomide (46-61% [11]) 203 

and carfilzomib (63% [12]). Furthermore, the toxicity profile is manageable with grade III 204 

AEs seen in just 11.3%, which compares favourably with alternative agents [ixazomib: 59% 205 

[10], carfilzomib: 71% [12]]. On pomalidomide therapy, discontinuation rates of 66-93% [11] 206 

are reported, whilst in this study, no patient discontinued due to documented toxicity.  207 

Whilst rapid response to daratumumab monotherapy has been demonstrated [3-7], we 208 

show that time to reaching response is prognostic and confers a PFS advantage. A longer 209 

period of follow up is required to determine if a rapid response also confers an OS advantage. 210 

Only 2 patients responded beyond 3 months suggesting that late responses rarely occur and, 211 

in this setting, a change in therapy should be considered early. The Mayo group have 212 

published outcomes of 22 patients treated with daratumumab combination therapy (most 213 

bortezomib, pomalidomide or lenalidomide) demonstrating an 88% overall response rate [3]. 214 

Furthermore, if the results of the run-in cohort of the ANDROMEDA trial of upfront 215 
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daratumumab with bortezomib-cyclophosphamide-dexamethasone (CyBorD) vs. CyBorD 216 

alone (NCT03201965) are confirmed, this regimen may be practise-changing in incorporating 217 

daratumumab into frontline therapy. A second trial is underway examining the use of 218 

daratumumab in combination with ixazomib and dexamethasone (NCT03283917). Whilst 219 

these combination regimens certainly hold promise, the significantly greater toxicity of any 220 

chemotherapy regimen in patients with AL amyloidosis compared to patients with multiple 221 

myeloma makes daratumumab monotherapy an appealing option in this patient cohort.  222 

Our group have previously demonstrated that rapid haematological responses (CR or 223 

VGPR at day 30) improves overall survival in patients with Mayo IIIb cardiac AL 224 

amyloidosis [13]. A high proportion of organ responders achieve a prior haematological 225 

response in patients treated with daratumumab [14]. Furthermore, patients achieving early 226 

organ response (within one year of normalisation of serum free light chains) have superior 227 

overall survival [15]. In our cohort, patients achieving an organ response achieved 228 

haematological responses within 1 month in 78.8% of cases in comparison to 52% for the 229 

cohort overall suggesting that a rapid response may impact subsequent organ response but 230 

further assessment using greater patient numbers is required for validation. Notably, the renal 231 

response rate was poor (25% of evaluable patients). This has also been reported by the 232 

German amyloid group in patients with nephrotic-range proteinuria [17]. The reason for this 233 

remains unclear but may reflect a poor haematological response in this patient cohort with 234 

just 1/6 (16.7%) patients who failed to achieve a renal response achieving a CR.  235 

In summary, daratumumab monotherapy is a safe effective therapy in patients with 236 

multiply-relapsed systemic AL amyloidosis. Responses are rapid, seen in 84% of patients and 237 

long lasting, especially in patients who respond by one month. Furthermore, 43.8% of 238 

assessable patients with cardiac involvement demonstrated an organ response making 239 

daratumumab an attractive option in this subgroup. In the era of daratumumab combination 240 
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therapies, there remains a role for daratumumab monotherapy in patients with relapsed 241 

systemic AL amyloidosis.    242 
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Table I: Baseline Patient Characteristics at Time of Daratumumab Initiation  265 

 N(%)/Median(range) 

Age, median (range) 68 (42-85) 

Male, N (%) 34 (64.2) 

Disease Isotype  

IgG 

Light Chain Only  

IgA 

IgM 

IgD 

 

31 (58.5) 

14 (26.4) 

5 (9.4) 

2 (3.8) 

1 (1.9) 

Light chain isotype Lambda  

dFLC, median (range) (mg/L) 

Bone marrow plasma cell (%) 

36 (67.9) 

78.9 (0.3-4897) 

16 (3-85) 

Mayo Stage at Presentation  

1 

2 

3A 

3B 

 

11 (20.8) 

19 (35.8) 

18 (34.0) 

5 (9.4) 

Organ Involvement  

Cardiac 

Renal 

Liver 

Soft Tissue 

Peripheral Nerve 

Autonomic Nerve 

Gastrointestinal 

 

39 (73.6) 

30 (56.6) 

14 (26.4) 

15 (28.3) 

6 (11.3) 

5 (9.4) 

4 (7.5) 

Baseline Organ Function 

Median eGFR ml/min per 1.73m2 

Proteinuria, g per 24h,  

NT-proBNP, ng/L, median (range) 

ALP, IU/L, median (range) 

Albumin, g/L, median (range) 

 

51.5 (<15 – >90) 

2.5 (0.1-16.8) 

1962.5 (90-46412) 

85 (17-516) 

39 (22-48) 

Prior Lines of Therapy 

Median (range) 

Bortezomib 

Lenalidomide 

ASCT 

 

3 (1-4) 

49 (92.5) 

44 (83.0) 

13 (24.5) 

Abbreviations:  dFLC: difference between involved and uninvolved free light chains; eGFR: 266 

estimated glomerular filtration rate; NT-proBNP: N-terminal pro hormone brain natriuretic 267 

peptide; ALP: alkaline phosphatase; ASCT: autologous stem cell transplantation.  268 

 269 

 270 

  271 
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Table II: Haematological Response by Mayo Stage  272 

 CR VGPR PR NR Total  

Mayo I  3 1 3 3 10 (20%) 

Mayo II 7 6 3 2 18 (36%) 

Mayo IIIa 7 5 3 2 17 (34%) 

Mayo IIIb  2 2 0 1 5 (10%) 

Total 19 (38%) 14 (28%) 9 (18%) 8 (16%) 50 (100%) 

Abbreviations: CR: complete response; VGPR: very good partial response; PR: partial 273 
response; NR: no response. 274 
 275 

 276 

 277 

 278 

 279 

 280 

 281 

 282 

 283 

 284 

 285 

 286 

 287 

 288 

 289 

 290 

 291 
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Table III: Adverse Events 292 

Adverse event Any grade, n (%) Grade 3-4, n (%) 

Infusion Reaction 7 (13.2) 0 

Fatigue 6 (11.3) 0 

Thrombocytopenia 6 (11.3) 0 

Infection 5 (9.4) 0 

Anaemia 5 (9.4) 1 (1.9) 

Fluid Overload 4 (7.5) 2 (3.8) 

Diarrhoea 3 (5.7) 0 

Fall 2 (3.8) 2 (3.8) 

Nausea 2 (3.8) 0 

Insomnia 2 (3.8) 0 

Hypertension 1 (1.9) 0 

Blurred vision 1 (1.9) 0 

 293 

 294 

 295 

 296 

 297 

 298 

 299 

 300 

 301 

 302 

 303 
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Figure Legends 357 

 358 

Table I: Baseline Patient Characteristics at Time of Daratumumab Initiation  359 

Table II: Haematological Response by Mayo Stage  360 

Table III: Adverse Events 361 

Figure 1:  362 

A) Haematological Response by both international consensus criteria and dFLC response 363 
[16].  364 

B) Percentage Change in dFLC at 3 months  365 
 366 

Figure 2 367 

A: Progression-free and overall survival from commencement of daratumumab 368 

monotherapy  369 
B: Overall survival of patients achieving a complete response vs. patients achieving a 370 
very good partial response vs. patients achieving a lesser response (partial response or 371 

worse).  372 

 373 
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