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Immunological aspects of cancer chemotherapy 
Zitvogel et al. Nature Reviews Immunology, 8:59-73; 2008

To win the fight against cancer, it is necessary not only to develop

strategies to kill all cancer (stem) cells efficiently, by using the

correct combination and schedule of chemotherapeutic agents, but

also to attempt to stimulate an immune response so that the

immune system can keep residual tumour cells in check



The complex network of anti-tumor immunity

INNATE IMMUNITY 
Immediate antigen-independent activity

ADAPTIVE IMMUNITY
Delayed antigen-specific memory activity



Natural Killer Cells in the Immune Response to Multiple Myeloma

• NK cell cytotoxicity is a highly regulated, stepwise process that occurs via 
the formation of a lytic immune synapse1

MTOC, microtubule-organizing center; MM, multiple myeloma; NK, natural killer.

1. Mace EM et al. Immunol Cell Biol. 2014;92:245-255.  2. Orange JS. Nat Rev Immunol. 2008;8:713-725.

Adapted from Orange JS et al. 2008.2
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Immune Escape in Multiple Myeloma
• While the immune system is well-equipped to identify and eliminate myeloma cells, they can

escape immune-mediated destruction via immune evasion and immunosuppressive
strategies1

• IL-6 induces NK cell dysfunction4 and has been 

proposed as an autocrine growth factor for MM4,5

• TGF-β has substantial inhibitory effects on NK cell 

cytolytic activity3
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IL-6, interleukin 6; MGUS, monoclonal gammopathy of undetermined significance; MHC, major histocompatibility complex; MM, multiple myeloma;               
NK, natural killer; NKG2D, natural-killer group 2, member D; TGFβ1, transforming growth factor beta 1.
1. Vesely MD et al. Ann Rev Immunol. 2011;29:235-271.  2. Godfrey J, Benson DM Jr. Leuk Lymphoma. 2012;53:1666-1676. 3. Rook AH et al. 
J Immunol.1986;136:3916-3920. 4. Urashima M et al. Blood. 1996;87:1928-1938. 5. Tanner J. J Clin Invest. 1991;88:239-247. 

Images adapted from Godfrey J and Benson DM Jr. 2012.2
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Targets for mAbs in MM

Lonial et al, Leukemia  2015



16 Novembre 2015: Approvazione FDA

”Darzalex is indicated for the treatment of 
patients with multiple myeloma who have 
received at least three prior lines of therapy 
including a proteasome inhibitor (PI) and an 
immunomodulatory agent or who are 
double-refractory to a PI and an 
immunomodulatory agent.”

http://www.fda.gov/NewsEvents/Newsroom/PressAnnounce
ments/ucm472875.htm

23 Aprile 2016: Approvazione EMA

“Darzalex as monotherapy is indicated for 
the treatment of adult patients with relapsed 
and refractory multiple myeloma, whose 
prior therapy included a proteasome 
inhibitor and an immunomodulatory agent 
and who have demonstrated disease 
progression on the last therapy.”

Daratumumab

30 Novembre 2015: Approvazione FDA

”Empliciti is indicated in combination with 
Lenalidomide and Dexamethasone for the 
treatment of patients with multiple 
myeloma who have received one or three 
prior lines of therapy.”

http://www.fda.gov/newsevents/newsroom/pressannounc
ements/ucm474684.htm

29 Gennaio 2016: Approvazione EMA

“Empliciti received the the granting of a 
marketing authorisation for the treatment 
of multiple myeloma in combination with 
Lenalidomide and dexamethasone for the 
treatment of patients who have received at 
least one prior therapy.”

Elotuzumab

http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm472875.htm


Elotuzumab: anti-hSLAMF7 antibody

SLAMF7

• Highly expressed on the surface of >95% of myeloma cells1,2 

• Expressed on other lymphocytes including natural killer (NK) cells2

Elotuzumab

• Humanized, IgG1 isotype immunostimulatory monoclonal antibody (mAb), specific for 

human SLAMF72,3

– No cross-reactivity with mouse homologue

• Dual mechanism of action to kill myeloma cells

– Directly activates NK cells4

– Binds to SLAMF7 on myeloma cells, mediating antibody-dependent cell-mediated 

cytotoxicity (ADCC)2

1. Hsi ED et al. Clin Cancer Res 2008;14:2775–84; 2. Tai YT et al. Blood 2008;112:1329–37; 3. Kumaresan PR et al. Mol Immunol 2002;39:1–8; 

4. Collins SM et al. Cancer Immunol Immunother 2013;62:1841–9

C2V COOHN2 TM

Human SLAMF7

(hSLAMF7)

Elotuzumab



Cell Surface Targets

CS1 (SLAMF7) CD38

Vellette et al. Crit Rev Oncol/Hem. 2013 168-77;  Malavasi et al., Physiol Rev. 2008;88(3):841-86. 

SLAMF7: Signalling lymphocytic activation molecule F(amily)7.



11

Guo et al (Mol Cell Bio), 2015:  Phosphorylation of SLAMF7 is mediated by Src kinases. Inhibitory mechanism (in EAT2- /CD45+ cells) is mediated by 
SHIP-1. MM cells are deficient for EAT-2 and  CD45, therefore SLAMF7 does not mediate activating or inhibitory effects in these cells.

EAT-2 = Ewing's Sarcoma associated transcript 2; SLAMF7 = Signalling Lymphocyte Activation Molecule Family 7.

Myeloma CellsNK Cells

EAT-2+ EAT-2-

Activation No effect

Differential SLAMF7 signalling: Elotuzumab
activates NK cells but not myeloma cells





Immunomodulating properties of lenalidomide

Hsu et al. Blood 2011

MDSC



1703: Phase 2 Efficacy (Response rate)

Assessment
Elo 10 mg/kg

(n=36)
Elo 20 mg/kg

(n=37)
Total

(n=73)

Overall response*, n (%) 33 (92) 28 (76) 61 (84)

Best confirmed response, n (%)

Stringent complete response (sCR) 2 (6) 1 (3) 3 (4)

Complete response (CR) 4 (11) 3 (8) 7 (10)

Very good partial response (VGPR) 17 (47) 14 (38) 31 (43)

Partial response (PR) 10 (28) 10 (27) 20 (27)

Stable disease (SD) 3 (8) 7 (19) 10 (14)

Missing 0 2 (5) 2 (3)

Median time to first response, mos 1.0 1.7 1.0

Median duration of response, mos 23.0 18.0 20.8

*Stringent complete response, complete response, very good partial response, or partial response.
Richardson PG et al. ASH 2014: Abstract 2273



1703: Phase 2 Progression-Free Survival
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Relative dose intensity was 96% for elo, 77% for len, and 75% for dex.
PFS, progression-free survival.

1. Richardson P et al. Presented at the Annual Meeting of the American Society of Hematology 2014:Abstract 302. 



Elotuzumab in combination with Lenalidomide

enhanced anti-myeloma activity 

• In MM xenograft mouse model, the combination of
Elo + Len significantly reduced tumor volume compared with
either agent alone

Balasa B et al. Cancer Immunol Inmmunother. 2014 Oct 7 [Epub ahead of print].

 Lenalidomide enhances T-cell
activation and cytokine production
leading to natural killer cell
stimulation

 Lenalidomide also exhibits direct
anti-myeloma activity, which
enhances the cell’s sensitivity to
natural killer cell–mediated killing



ELOQUENT-2 Study Design 

• Open-label, international, randomized, multicenter, phase 3 trial (168 global sites)

Key inclusion criteria

 RRMM

 1–3 prior lines of therapy

 Prior Len exposure 
permitted in 10% of study 
population (patients not 
refractory to Len)

Elo plus Len/Dex (E-Ld) schedule 
(n=321)

Elo (10 mg/kg IV): Cycle 1 and 2: 
weekly; Cycles 3+: every other week

Len (25 mg PO): Days 1–21
Dex: weekly equivalent, 40 mg

Len/Dex (Ld) schedule (n=325)

Len (25 mg PO): Days 1–21; 

Dex: 40 mg PO Days 1, 8, 15, 22 

Repeat every 28 days

Assessment

 Tumor 
response: every 
4 weeks until 
progressive 
disease

 Survival: every 
12 weeks after 
disease 
progression 

 Endpoints:
– Co-primary: PFS and ORR
– Other: OS, DOR, quality of life, safety

• All patients received premedication to mitigate infusion reactions prior to elotuzumab
administration; Elotuzumab IV infusion administered ~ 2–3 hours

Database lock: 

November 2014 

(ASCO/EHA 2015)

Primary analysis

Database lock: 

August 2015 

(ASH 2015)  

Extended follow-up

June 2011 
start
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*Defined as partial response or better
†Complete response rates in the E-Ld group may be underestimated due to interference from therapeutic antibody in immunofixation and serum protein 
electrophoresis assay

Dimopoulos MA et al , ASH 2015 (Abstract 28) Oral presentation



Co-Primary Endpoint: 

Extended Progression-Free Survival

E-Ld Ld

HR 0.73 (95% CI 0.60, 0.89);
p=0.0014
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PFS 
(95% CI)

19.4 
mos

(16.6,
22.2)

14.9 mos
(12.1,
17.2)

0.0

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

480 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45

No. of patients at risk:
E-Ld
Ld

321
325

293
266

259
215

227
181

171
130

144
106

125
80

107
67

94
60

85
51

59
36

34
15

19
7

8
3

PFS (months)

P
ro

b
ab

ili
ty

 p
ro

gr
e

ss
io

n
 f

re
e

3
0

195
157

E-Ld
Ld

0.1

1-year PFS 2-year PFS 3-year PFS

0
0

68%

41%

26%

57%

27%

18%

ELOQUENT-2

PFS benefit with E-Ld was maintained over time (vs Ld):
E-Ld−treated patients had a 27% reduction in the risk of disease progression or death; 
treatment difference at 1, 2 and 3 years was 11%,14% and 8% respectively relative improvement in 
PFS of 44% at 3 years

Dimopoulos MA et al, ASH 2015 (Abstract 28) Oral presentation



Subgroup Hazard ratio (95% CI)

Age (<75 years) 0.73 (0.59–0.92)

Age (≥75 years) 0.56 (0.35–0.89)

Age (<65 years) 0.75 (0.55–1.02)

Age (≥65 years) 0.65 (0.50–0.85)

ISS stage (I) 0.63 (0.46–0.87)

ISS stage (II) 0.86 (0.61–1.22)

ISS stage (III) 0.70 (0.47–1.04)

Response to most recent therapy (refractory) 0.56 (0.40–0.78)

Response to most recent therapy (relapsed) 0.77 (0.60–1.00)

Lines of prior therapy (1) 0.75 (0.56–1.00)

Lines prior therapy (2 or 3) 0.65 (0.49–0.87)

Prior IMiD (prior thalidomide only) 0.64 (0.48–0.85)

Prior IMiD (other) 0.59 (0.25–1.40)

Prior bortezomib (yes) 0.68 (0.54–0.86)

Prior bortezomib (no) 0.72 (0.49–1.07)

Prior SCT (yes) 0.75 (0.58–0.99)

Prior SCT (no) 0.63 (0.46–0.86)

del(17p) (yes) 0.65 (0.45–0.94)

1q21 (yes) 0.75 (0.56–0.99)

t(4;14) (yes) 0.53 (0.29–0.95)

Progression-Free Survival: Subgroup Analysis 

IMiD = immunomodulatory drug; ISS = International Staging System 

0.25 0.5 0.8 1.251 2 4

E-Ld better Ld alone better

From N Engl J Med, Lonial S et al, Elotuzumab Therapy for Relapsed or Refractory Multiple Myeloma. Copyright © (2015) Massachusetts Medical Society. Reprinted with permission

PFS benefit in E-Ld group was consistently better across key subgroups



Progression-Free Survival 

Without and With del(17p)

E-Ld: median (95% CI): 18.46 (15.84, 22.77)
Ld: median (95% CI): 14.85 (11.86, 18.43)
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Lonial S et al ASCO 2016 (Abstract 8037) Poster presentation



Time to Next Treatment
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E-Ld Ld

HR 0.77 (95% CI 0.61, 0.97; 
98.6% CI 0.58, 1.03); p=0.0257
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separation sustained over time for E-Ld vs Ld

ELOQUENT-2

Dimopoulos MA et al , ASH 2015 (Abstract 28) Oral presentation



Adverse event, n (%)
E-Ld (n=318) Ld (n=317)

Any grade Grade 3 to 4 Any grade Grade 3 to 4

Common non-hematologic adverse events

Fatigue 149 (47) 27 (9) 123 (39) 26 (8)

Pyrexia 119 (37) 8 (3) 78 (25) 9 (3)

Diarrhea 149 (47) 16 (5) 114 (36) 13 (4)

Constipation 113 (36) 4 (1) 86 (27) 1 (0.3)

Muscle spasms 95 (30) 1 (0.3) 84 (27) 3 (1)

Cough 100 (31) 1 (0.3) 57 (18) 0

Common hematologic toxicities 

Lymphopenia 316 (99) 244 (77) 311 (98) 154 (49)

Anemia 306 (96) 60 (19) 301 (95) 67 (21)

Thrombocytopenia 266 (84) 61 (19) 246 (78) 64 (20)

Neutropenia 260 (82) 107 (34) 281 (89) 138 (44)

Infections 259 (81) 89 (28) 236 (74) 77 (24)

Adverse Events Reported in ≥30% of Patients

• The exposure-adjusted* infection rate was 198 in the E-Ld arm and 192 in the Ld arm
• Exposure-adjusted* second primary malignancy rate was 5 and 3 in the E-Ld and Ld arms
• Infusion reactions of any grade were experienced by 10% of patients

– Most infusion reactions were Grade 1 or 2 and occurred (70%) during the first treatment cycle
– There were no Grade 4 or 5 infusion reactions Dimopoulos MA et al , ASH 2015 (Abstract 28) Oral presentation



Infusion Reactions

• Infusion reactions occurred in 10% of patients

• 70% of infusion reactions occurred with the first dose

• No Grade 4 or 5 infusion reactions 

• Elotuzumab infusion was interrupted in 15 (5%) patients due to an infusion 
reaction (median interruption duration 25 minutes)

• 2 (1%) patients discontinued the study due to an infusion reaction

Events, n (%)
E-Ld (n=318)

Grade 1/2 Grade 3 Grade 4/5

Infusion reaction 29 (9) 4 (1) 0

Pyrexia 10 (3) 0 0

Chills 4 (1) 0 0

Hypertension 3 (1) 1 (<1) 0



16 Novembre 2015: Approvazione FDA

”Darzalex is indicated for the treatment of 
patients with multiple myeloma who have 
received at least three prior lines of therapy 
including a proteasome inhibitor (PI) and an 
immunomodulatory agent or who are 
double-refractory to a PI and an 
immunomodulatory agent.”

http://www.fda.gov/NewsEvents/Newsroom/PressAnnounce
ments/ucm472875.htm

23 Aprile 2016: Approvazione EMA

“Darzalex as monotherapy is indicated for 
the treatment of adult patients with relapsed 
and refractory multiple myeloma, whose 
prior therapy included a proteasome 
inhibitor and an immunomodulatory agent 
and who have demonstrated disease 
progression on the last therapy.”

Daratumumab

30 Novembre 2015: Approvazione FDA

”Empliciti is indicated in combination with 
Lenalidomide and Dexamethasone for the 
treatment of patients with multiple 
myeloma who have received one or three 
prior lines of therapy.”

http://www.fda.gov/newsevents/newsroom/pressannounc
ements/ucm474684.htm

29 Gennaio 2016: Approvazione EMA

“Empliciti received the the granting of a 
marketing authorisation for the treatment 
of multiple myeloma in combination with 
Lenalidomide and dexamethasone for the 
treatment of patients who have received at 
least one prior therapy.”

Elotuzumab

http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm472875.htm


Monoclonal antibodies act through different modes of 
action in MM

van de Donk NW et al. Blood 2016;127:681-95

Activation of natural killer (NK) 
cells
Antibody-dependent cellular 
cytotoxicity
(ADCC)

Activation of macrophages
Antibody-dependent cell-
mediated phagocytosis
(ADCP)

Activation of the complement 
system Complement-dependent 
cytotoxicity
(CDC)

Myeloma 
cell

NK 
cell

Fc Receptor

Macrophage

C1q

Lysis

Membrane attack complexSignalling cascades

Cell death

Antigen

Direct effects
Alterations in intracellular signalling

Inhibition of growth factor receptor function
Inhibition of adhesion molecule function 



Malavasi et al Blood 2011, 118:3470-3478 



Daratumumab – Mechanisms of action

• Direct on-tumour acvity through CDC, ADCC, ADCP and  direct apoptosis via cross-
linking. 

• Immunomodulatory mechanisms, through modulation of the tumor microenvironment, 
depletion of immunosuppressive cell populations and increases in cytotoxic and helper T 
cells. 

By combining direct on-tumor actions of traditional antibody therapy 
with systemic modulation of the immune system, daratumumab

provides a multifaceted approach.
McKeage et al- Drugs Ther Perspect DOI 10.1007/s40267-016-0346-x

CD38

MDSC

MDSC: myeloid-derived suppressor cell



16 mg/kg

(n = 16)

8 mg/kg

(n = 18)

16 mg/kg

(n = 106)

Response evaluated 

Randomization

Additional 

90 patients

enrolled at 

DARA 16 mg/kg 

SIRIUS

Safety and response 

evaluated 

Dose-escalation

Doses from 

0.005-24 mg/kg

(n = 32)

Dose-expansion

GEN501

16 mg/kg

(n = 42)

8 mg/kg

(n = 30)

16 mg/kg

N = 148

1 2

Usmani, SZ. Blood. 2016. http://dx.doi.org/10.1182/blood-2016-03-705210. 

Daratumumab Monotherapy

GEN501 and Sirius study - Pooled analysis

• Daratumumab as single agent 
approved by FDA and EMA in 
Relapsed/Refractory Multiple 
Myeloma

• Treated patients (total 149) 
received a median of 5 prior
lines of therapy 86% of 
patients were double 
refractory to PI and IMiDs; 
39% and 55% of patients were
refractory to Karfilzomib and 
Pomalidomide



Efficacy in Combined Analysis

16 mg/kg 
(N = 148)

Response n (%) 95% CI

ORR
Clinical benefit (ORR + MR)
VGPR or better (sCR+CR+VGPR)
CR or better (sCR+CR)

46 (31.1)
55 (37.2)
20 (13.5)

7 (4.7)

23.7-39.2
29.4-45.5
8.5-20.1
1.9-9.5

sCR
CR
VGPR
PR
MR
SD
PD
NE

3 (2.0)
4 (2.7)

13 (8.8)
26 (17.6)

9 (6.1)
68 (45.9)
18 (12.2)

7 (4.7)

0.4-5.8
0.7-6.8

4.8-14.6
11.8-24.7
2.8-11.2

37.7-54.3
7.4-18.5
1.9-9.5

• The ORR for the combined 
dataset was 31.1% (95% CI, 
23.7%-39.2%)

• Median (range) TTR: 0.95 (0.5-
5.6) months

• Median DOR = 7.6 (95% CI, 5.6-
NE) months; responses 
deepened with continued 
treatment (7/10 PR VGPR; 3 
PR  CR - 1 patient - sCR - 2 
patients)

• Responses were seen across all 
subgroups (regardless of prior 
lines of therapy, refractory 
status, renal function, baseline 
% of pc in the bone marrowCI, confidence interval; ORR, overall response rate; MR, minimal response; VGPR, very 

good partial response; CR, complete response; sCR, stringent complete response; PR, 
partial response; SD, stable disease; PD, progressive disease; NE, not evaluable.

Daratumumab Monotherapy

Usmani S, et al. Clinical Efficacy of Daratumumab Monotherapy in Patients With Heavily Pretreated 
Relapsed or Refractory Multiple Myeloma – Blood Prepublished online May 23, 2016



• After a median follow-up of 20.7 months 
(0.5-27.1 months), the median PFS was
4.0 months (95% CI, 2.8-5.6 months)

• Overall, 12-month PFS rate was 21.6% 
(95% CI, 14.4%-29.8%)

Usmani, SZ. Blood. 2016. http://dx.doi.org/10.1182/blood-2016-03-705210. 

Daratumumab Monotherapy – PFS 

• Median PFS for ≥PR vs MR/SD vs PD/NE  
(15.0 months [95% CI, 7.4-NE months] vs 
3.0 months [95% CI, 2.8-3.7 months] vs 
0.9 months [95% CI, 0.9-1.0 months])



Usmani S, et al. Clinical Efficacy of Daratumumab Monotherapy in Patients With Heavily Pretreated 
Relapsed or Refractory Multiple Myeloma – Blood Prepublished online May 23, 2016

• The median OS (combined study) 20.1 
months (95% CI, 16.6-NE months) 

• The 18-month and 24-month OS rates
56.5% (95% CI, 47.9%-64.2%) and 45.0% 
(95% CI, 35.5%-54.1%)

• Median OS for ≥PR vs MR/SD vs PD/NE  
(NE months [95% CI,NE -NE] vs 18.5 [95% 
CI,15.1-22.4] vs 3.7 [95% CI, 1.7-7.6 
months])

Daratumumab Monotherapy – OS 



• AEs were consistent with the individual GEN501 and SIRIUS studies; no new safety 
signals were identified

16 mg/kg

N = 148

Event, n (%) All grades Grade ≥3 Grade 4

Fatigue 62 (41.9) 3 (2.0) 0

Nausea 44 (29.7) 0 0

Anemia 42 (28.4) 26 (17.6) 0

Back pain 40 (27.0) 4 (2.7) 0

Cough 38 (25.7) 0 0

Thrombocytopenia 32 (21.6) 13 (8.8) 8 (5.4)

Upper respiratory tract 

infection
32 (21.6) 1 (0.7) 0

Neutropenia 31 (20.9) 11 (7.4) 4 (2.7)

TEAE, treatment-emergent adverse event.

Usmani, SZ. Blood. 2016. http://dx.doi.org/10.1182/blood-2016-03-705210. 

Daratumumab Monotherapy
Incidence and Severity of Most Common (≥20%) TEAEs





Daratumumab

Combination therapy
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Most Common AEs
DRd (n = 283) Rd (n = 281)

Hematologic AEs
All-grade (%)

≥25%

Grade 3/4 (%)

≥5%

All-grade (%)

≥25%

Grade 3/4 (%)

≥5%

Neutropenia

Febrile neutropenia

59

6

52

6

43

3

37

3

Anemia 31 12 35 20

Thrombocytopenia 27 13 27 14

Lymphopenia 6 5 5 4

Nonhematologic AEs

Diarrhea 43 5 25 3

Fatigue 35 6 28 3

Upper respiratory tract    

infection
32 1 21 1

Constipation 29 1 25 0.7

Cough 29 0 13 0

Muscle spasms 26 0.7 19 2

Pneumonia 14 8 13 8
Infections and infestations:
 Grade 3 or 4: 28% patients in DRd vs 23% patients in Rd
 The most common grade 3 or 4 infections/infestations AE was pneumonia (8% vs 8%)
 Incidence of IRRs reported as in the other trials



Prevention of IRR 

• Administer Pre-medication 1 hour prior every Dara Infusion

– Intravenous Corticosteroid (Methylprednisolone 100 mg or equivalent
long acting steroid)

– Oral anti pyretic (paracetamol 1000 mg)

– Oral or Intravenous antihstamine (dyphenidramine 25 – 50 mg or 
equivalent)

• Post Medication Corticosteroid on 1° and 2 nd day after all Dara infusions















Management of IRRs

• In case of occurrence of IRRs 

– React early to mild signs of symptoms and immediately 
stop the infusion

– Manage symptoms appropriately, consider e.g. 
antihistamines, corticosteroids

– Once symptoms have resolved, treatment may be resumed 
at half the infusion rate

– In case of grade 4 IRRs permanently discontinue treatment

Adapted from: Protocol for: Lokhorst et al. N Engl J Med 2015 Aug 26 [Epub]















Clinical assessment of M-protein response in MM and 
interference through mAbs

• All therapeutic mAbs may interfere with serum electrophoresis and 
immunofixation

 Difficult to discern between therapeutic antibody and the 
patient’s clonal immunoglobulin

• Class effect of mAbs in myeloma

• Interference depends on isotype of the patient

• Daratumumab, Elotuzumab, Isatuximab (SAR650984) and MOR202 are IgG
mAb

Durie et al. Leukemia. 2006;20(9):1467-1473. 
McCudden et al. Clin Chem. 2010;56(12):1897-1899.

Axel et al. AACR 2014 (Abstract 2583); poster presentation



McCudden C, et al. ASCO 2015 (abstract 8590); poster presentation

Daratumumab specific IFE Reflex Assay (DIRA) 

separates therapeutic antibody from M-protein

DIRA positive
M-protein remains

DIRA negative
no M-protein

SP = total serum protein fix

G = anti-IgG antisera

Κ = kappa antisera

Daratumumab

Dara + anti-id complex

M-protein









Conclusions

 Although MM is an immunogenic tumor it is associated
with a profound immune dysfunction

NK cells have a central role in controlling myeloma cells
and continue to remain an important target for
immunotherapy

Monoclonal antibodies are very effective therapies acting
through different mechanisms including an immune
modulating function

Lenalidomide seem to be the ideal partner for these
drugs since is able to enhance their activity not
increasing significantly the toxicity

A new learning curve is needed to prevent and manage
the IRRs of MoAbs in order to take the maximum
advantage of their unprecedented efficacy


