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AQUILA Subgroups: Introduction

• Daratumumab is approved for adults with high-risk 

SMM, reflecting a new standard of care

• The criteria for defining high-risk SMM have evolved 

since the initiation of the phase 3 AQUILA trial

• Post hoc analyses of AQUILA were performed to aid 
patient identification in clinical practice:

– Efficacy stratified by different risk models, to 

determine which AQUILA patients benefitted most 

from treatment with daratumumab monotherapy

– Safety and efficacy outcomes according to age

– Stem-cell collection yield outcomes

IMWG, International Myeloma Working Group; MM, multiple myeloma; OS, overall survival; SMM, smoldering multiple myeloma.

1. Dimopoulos MA, et al. N Engl J Med 2025;392(18):1777-88.
2

AQUILA 
(NCT03301220)1

Daratumumab monotherapy significantly reduced 
the risk of progression to active MM or death by 

51% compared with active monitoring

OS was improved

No new safety concerns were observed
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AQUILA Subgroups: IMWG 2020 Risk Stratification of SMM

• The IMWG 2020 risk stratification is the current, standard validated system

• Also referred to as Mayo 2018, or 20-2-20 as it comprises three risk factors: 

– BMPC >20%, monoclonal spike >2 g/dL, serum I/U FLC ratio >20

BMPC, bone marrow plasma cells; I/U FLC, involved/uninvolved free light chain; IMWG, International Myeloma Working Group; M, monoclonal; SMM, smoldering multiple myeloma.

1. Mateos M, et al. Blood Cancer J 2020;10:102. 2. Visram A, et al. Hematology Am Soc Hematol Educ Program 2021;2021(1):673-81. 
3

IMWG 2020 risk 

stratification category

Number of

risk factors

2-year 

progression risk,1 %

5-year 

progression risk,2 %

Low risk 0 6 23

Intermediate risk 1 18 47

High risk ≥2 44 82 
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AQUILA Subgroups: Additional Investigational SMM 

Risk-Scoring Methods

• Models such as the IMWG scoring system incorporating cytogenetics are not yet validated; this comprises: 

– Serum FLC ratio: 0–10, 0 points; 10–25, 2 points; 25–40, 3 points; >40, 5 points

– Monoclonal spike g/dL: 0–1.5, 0 points; 1.5–3, 3 points; >3, 4 points

– Percentage of BMPCs: 0–15, 0 points; 15–20, 2 points; 20–30, 3 points; 30–40, 5 points; >40, 6 points 

– FISH abnormalitiesa: No, 0 points; Yes, 2 points

A Comprising t(4;14), t(14;16) , +1q, and/or del13q/monosomy 13.

BMPC, bone marrow plasma cells; FISH, fluorescence in situ hybridization; FLC, free light chain; IMWG, International Myeloma Working Group; SMM, smoldering multiple myeloma.

1. Visram A, et al. Hematology Am Soc Hematol Educ Program 2021;2021(1):673-81. 
4

IMWG scoring 

system category1 Score

Corresponding IMWG 2020 risk 

stratification category based on      

2-year progression risk

2-year progression 

risk, %

5-year progression 

risk, %

Low risk 0–4 Low risk 4 20

Low-intermediate risk 5–8 Low-intermediate risk 26 55

Intermediate risk 9–12 High risk 51 70

High risk >12 High risk 73 85
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AQUILA: Study Design and Risk Stratification Methods

• For this post hoc analysis, outcomes were assessed by:

a SLiM-CRAB, ≥60% clonal plasma cells in bone marrow, involved/uninvolved free light chain ratio ≥100 or more with the involved free light chain ≥100 mg/L, magnetic resonance imagine with >1 focal marrow lesion, hypercalcemia, 

renal insufficiency, anemia, bone lesions. BMPC, bone marrow plasma cell; C, cycle; FLC, free light chain; IMWG, International Myeloma Working Group; M, monoclonal; PFS, progression-free survival; SC, subcutaneous; 

SMM, smoldering multiple myeloma; QW, once weekly. 1. Dimopoulos MA, et al. N Engl J Med 2025;392(18):1777-88.  2. Rajkumar SV, et al. Lancet Oncol 2014;15(12):e538-48. 
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IMWG 2020 validated risk stratification:
BMPC >20%, M spike >2 g/dL, 

serum I/U FLC ratio >20

0 factors=low risk; 1 factor=intermediate risk; 
≥2 factors=high risk

Age:
 <65 years

65 to <75 years

≥75 years

Daratumumab monotherapy
1800 mg SC QW C1-2, Q2W C3-6, Q4W 

thereafter until 39 C/36 months*

Active monitoring
No disease-specific treatment, 

with AE monitoring up to 36 months* 

Key eligibility criteria:1

• 18 years of age

• Confirmed SMM diagnosis (per IMWG 

2014 criteria2) for 5 years

• Clonal BMPCs 10% and 1 of:

– Serum M-protein 30 g/L; IgA SMM; 

Immunoparesis with reduction of 2 

uninvolved Ig isotypes; Serum 

involved:uninvolved FLC ratio 8 and 

<100; Clonal BMPCs >50% to <60%

Primary endpoint:

• PFS by independent 

review committee per 

IMWG SLiM-CRAB 

criteriaa

Key secondary 

endpoints:

• Time to first-line 

treatment for MM

• Overall survival

1
:1
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N
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3
9

0
)

• Efficacy follow-up 

until progression 
by SLiM-CRAB

• Survival follow-up 

every 6 months 
until end of study

*or confirmed disease progression (whichever occurred first)

Treatment/active monitoring phase Follow-up phaseScreening

IMWG scoring system: 
Points given based on values of serum FLC ratio, M 

spike g/dL, percentage of BMPCs, and FISH 

abnormalities

0–4 points=low risk; 5–8 points=low-intermediate risk; 9–
12 points=intermediate; >12 points=high risk
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AQUILA: IMWG 2020 Subgroups: Baseline Characteristics

6
BMPC, bone marrow plasma cells; ECOG, Eastern Cooperative Oncology Group; FLC, free light chain; IMWG, International Myeloma Working Group; ISS, international staging system; SMM, smoldering multiple myeloma.

IMWG 2020 risk category

Daratumumab Active monitoring

Low risk

n=45

Intermediate risk

n=77

High risk

n=72

Low risk

n=34

Intermediate risk

n=76

High risk

n=86

Age, median (range) 61.0 (35; 83) 64.0 (34; 86) 64.0 (31; 79) 65.0 (36; 81) 63.0 (38; 81) 65.0 (37; 83) 

Female, n (%) 20 (44.4) 43 (55.8) 36 (50.0) 19 (55.9) 39 (51.3) 45 (52.3) 

Race, n (%)

White 37 (82.2) 64 (83.1) 60 (83.3) 30 (88.2) 65 (85.5) 67 (77.9) 

Black or African American 1 (2.2) 1 (1.3) 2 (2.8) 0 1 (1.3) 6 (7.0) 

Asian 3 (6.7) 8 (10.4) 7 (9.7) 0 5 (6.6) 8 (9.3) 

American Indian or Alaska Native, 

Native Hawaiian or Pacific Islander  
0 0 0 1 (2.9) 2 (2.6) 2 (2.3)

Multiple/not reported 4 (8.9) 4 (5.2) 3 (4.2) 3 (8.8) 3 (3.9) 3 (3.5)

Baseline ECOG score, n (%)

0 39 (86.7) 65 (84.4) 61 (84.7) 28 (82.4) 66 (86.8) 66 (76.7) 

1 6 (13.3) 12 (15.6) 11 (15.3) 6 (17.6) 10 (13.2) 20 (23.3) 

ISS staging, N 45 76 70 34 73 85 

I, n (%) 41 (91.1) 61 (80.3) 52 (74.3) 28 (82.4) 62 (84.9) 65 (76.5) 

II, n (%) 3 (6.7) 13 (17.1) 17 (24.3) 5 (14.7) 10 (13.7) 18 (21.2) 

III, n(%) 1 (2.2) 2 (2.6) 1 (1.4) 1 (2.9) 1 (1.4) 2 (2.4) 

IMWG 2020 (aka Mayo 2018 or 20-2-20) risk stratification: BMPC >20%, monoclonal spike >2 g/dL, serum I/U FLC ratio >20. 

0 factors=low risk; 1 factor=intermediate risk; ≥2 factors=high risk
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AQUILA: IMWG 2020 Subgroups: PFS

BMPC, bone marrow plasma cells; FLC, free light chain; IMWG, International Myeloma Working Group; PFS, progression-free survival; SC, subcutaneous; SMM smoldering multiple myeloma.
7

Daratumumab monotherapy showed a PFS benefit vs active monitoring across IMWG 2020 risk 

subgroups, with the largest benefit observed in the high-risk subgroup

IMWG 2020 (aka Mayo 2018 or 20-2-20) risk stratification: BMPC >20%, monoclonal spike >2 g/dL, serum I/U FLC ratio >20. 

0 factors=low risk; 1 factor=intermediate risk; ≥2 factors=high risk

60-month PFS rates, %:

IMWG 2020 

Risk group
Daratumumab

Active 

monitoring

Low 78.2 71.6

Intermediate 56.2 42.9

High 60.4 23.6

PFS active monitoring vs daratumumab 

monotherapy, high-risk group:

62.8% vs 37.5% events

HR 0.36 (95% CI: 0.23, 0.58)
Dara: Low 45 45 45 45 45 43 41 40 39 39 39 39 38 35 34 34 32 32 32 31 27 21 10 5 3 0

76 71 69 66 59 56 51 49 46 42 40 39 36 31 29 28 24 21 20 19 19 15 5 2 1 0Active: Intermediate

Active Low

Active Intermediate

Active High

100

Dara Low

Dara Intermediate
Dara High

80

60

40

20

0
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75

%
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Progression-free survival per independent review committee (months)

34 33 33 32 30 28 27 26 24 24 23 23 22 21 21 21 21 20 19 19 19 12 9 5 1 0Active: Low

77 75 73 71 66 62 58 56 54 52 51 48 47 45 44 42 39 36 35 35 34 23 15 5 0 0Dara: Intermediate

86 76 73 62 53 47 42 36 30 25 24 21 20 19 17 16 15 14 12 12 11 6 5 1 0 0Active: High

72 68 63 63 55 51 50 49 49 48 48 48 44 41 40 38 35 34 32 30 29 23 16 7 3 0Dara: High

No. at risk
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AQUILA: IMWG 2020 Subgroups: 

Time to Initial MM Treatment

a Hazard ratio and 95% CI was calculated using the Cox proportional hazards model with treatment as the sole explanatory.

IMWG, International Myeloma Working Group; MM, multiple myeloma; NE, not estimated.
8

There was a positive trend favoring daratumumab monotherapy for time to initial MM treatment across 

all IMWG 2020 risk groups, with the strongest trend in the high-risk subgroup

IMWG 2020 (aka Mayo 2018 or 20-2-20) risk stratification: BMPC >20%, monoclonal spike >2 g/dL, serum I/U FLC ratio >20. 

0 factors=low risk; 1 factor=intermediate risk; ≥2 factors=high risk

Hazard ratio with 95% CI Active monitoringDaratumumab

Low risk

Intermediate risk

High risk

0.1 0.5 2.01.0

Favors 

daratumumab

Favors active→ 

monitoring

Event/N

7/34

40/76

55/86

Median

(95% CI)

NE (NE, NE)

51.8 (37.8, NE)

28.0 (21.1, 44.0)

Event/N

7/45

29/77

28/72

Median

(95% CI)

NE (NE, NE)

NE (60.6, NE)

NE (63.1, NE)

Hazard ratio

95% CIa

0.63 (0.22, 1.80)

0.57 (0.35, 0.92)

0.39 (0.25, 0.62)
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AQUILA: IMWG Scoring System Subgroups: PFS 

9

IMWG scoring system: Points given based on values of serum FLC ratio, monoclonal spike g/dL, percentage of BMPCs, and FISH abnormalities

0–4 points=low risk; 5–8 points=low/intermediate risk; 9-12 points=intermediate; >12 points=high risk

Intermediate risk and high risk in the IMWG scoring model correspond to high risk SMM by IMWG 2020

BMPC, bone marrow plasma cells; FISH, fluorescence in situ hybridization; FLC, free light chain; IMWG, International Myeloma Working Group; PFS, progression-free survival; SMM, smoldering multiple myeloma; NE, not estimated.
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Daratumumab
100

80

60

40

20

0
0 6 12 18 24 30 36 42 48 54 60 66 72
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Active monitoring
100

80

60

40

20

0
0 6 12 18 24 30 36 42 48 54 60 66 72

Dara: Low/intermediate 91 90 88 87 82 75 71 68 68 67 66 64 63 60 58 56 53 50 48 46 44 33 22 9 3 0

No. at r isk

Dara: Low

Dara: Intermediate

41 40 39 39 38 37 34 33 31 31 31 30 29 26 25 25 23 23 23 23 21 15 6 3 1 0

48 46 45 44 38 37 37 37 36 34 34 34 30 28 28 26 23 22 21 20 18 14 9 4 2 0

Dara: High 14 12 9 9 8 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 5 4 1 0 0

Active: Low/intermediate

No. at r isk

Active: Low

Active: Intermediate

Active: High

39 38 38 37 35 33 32 32 30 29 28 28 27 26 26 25 24 21 20 20 20 14 9 4 1 0

87 78 77 71 62 58 54 51 46 42 39 37 34 30 29 29 26 24 23 22 22 15 7 3 1 0

57 53 51 45 40 37 32 26 22 18 18 16 16 14 11 10 9 9 7 7 7 4 3 1 0 0

13 11 9 7 5 3 2 2 2 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0

PFS per independent review committee (months)PFS per independent review committee (months)

Hazard ratio with 95% CI

Low

Low/

intermediate

Intermediate

High

0.78 (0.32, 1.89)

0.5 (0.32, 0.79)

0.35 (0.20, 0.62)

Favors 

daratumumab

Favors active→ 

monitoring

0.58 (0.20, 1.69)

0.1 1 2.01.00.5

Daratumumab monotherapy showed a PFS benefit in patients at higher risk of progression to active MM

Low

High

Intermediate

Low/

Intermediate

Low

High
Intermediate

Low/

Intermediate
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AQUILA: Age Subgroups: PFS

a Hazard ratio and 95% CI was calculated using the Cox proportional hazards model with treatment as the sole explanatory.

NE, not estimated; PFS, progression-free survival.
10

Daratumumab monotherapy improved PFS regardless of age

Sex
Male

Age
Female

<65 years
≥65 years

≥75 years

65-74 years

0.1 0.5 2.01.00.2

Event/N

48/93

54/98

16/24

51/103

45/98

38/74

Median

(95% CI)

41.5 (23.8, 53.3)

38.8 (22, 52.7)

22.4 (17.8, 47)

38.9 (25, 61.9)

42 (25, NE)

50.2 (22, 64.7)

Event/N

37/95

33/88

10/21

30/99

34/106

23/67

Median

(95% CI)

NE (57.8, NE)

NE (57.8, NE)

49.5 (14.2, NE)

NE (66.7, NE)

NE (66.7, NE)

NE (62, NE)

Hazard ratio

95% CIa

0.52 (0.34, 0.80)

0.50 (0.32, 0.77)

0.54 (0.24, 1.21)

0.47 (0.30, 0.74)

0.51 (0.32, 0.79)

0.49 (0.29, 0.82)

Hazard ratio with 95% CI Active monitoringDaratumumab

Favors 

daratumumab

Favors active→ 

monitoring
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AQUILA: Age Subgroups: Safety Summary

aDose modification includes dose delay within cycle, cycle delay, and dose skipped.

SOC, system organ class; TEAE, treatment-emergent adverse event; yrs, years.
11

n (%) Daratumumab Active monitoring

<65 yrs

n=105

65 to <75 yrs

n=67

≥75 yrs

n=21

<65 yrs

n=98

65 to <75 yrs

n=74

≥75 yrs

n=24

Any TEAE 101 (96.2) 66 (98.5) 20 (95.2) 81 (82.7) 60 (81.1) 21 (87.5)

Infections and infestations SOC, any grade 86 (81.9) 57 (85.1) 11 (52.4) 49 (50.0) 29 (39.2) 10 (41.7)

Infections and infestations SOC, grade ≥3 10 (9.5) 18 (26.9) 3 (14.3) 3 (3.1) 3 (4.1) 3 (12.5)

Any serious TEAE 26 (24.8) 24 (35.8) 6 (28.6) 12 (12.2) 14 (18.9) 12 (50.0)

Serious TEAEs occurring in ≥5% of any group:

Pneumonia 1 (1.0) 6 (9.0) 0 0 1 (1.4) 0

TEAE leading to discontinuation 2 (1.9) 6 (9.0) 3 (14.3) - - -

TEAE leading to dose modificationa 35 (33.3) 44 (65.7) 11 (52.4) - - -

The rates of TEAEs and serious TEAEs in the daratumumab group were similar across age groups
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AQUILA: Peripheral Blood Stem Cell Collection for 

Subsequent Transplant

12

Safety population:

Progressive disease:

Patients with progressive disease and 

autologous stem cell transplant as part of 
their first subsequent therapy:

Patients who received plerixafor as part of 

their mobilization regimen:

193 196

5.1 (2–21)×106 

cells/kg body 
weight; n = 39

82

41 (50.0%)

9 (22.0%)

Active monitoringDaratumumab

42

23 (54.8%)

3 (13.0%)

Median (range) CD34+ cell yield, N:

5.0 (2–20)×106 

cells/kg body 
weight; n = 22

Median CD34+ cell yield was similar among patients in the daratumumab monotherapy arm 

and those in the active monitoring arm
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AQUILA: Conclusions

• Daratumumab is the first treatment approved to treat high-risk SMM, based on a significant improvement in 

PFS, and a trend toward improved overall survival

• In these post hoc subgroup analyses of AQUILA, up to 3 years of daratumumab monotherapy:

– Delivered greater PFS benefit across IMWG 2020 intermediate and high-risk subgroups

▪ The greatest benefits were observed in the IMWG 2020 high-risk subgroup 

– Prolonged time to initial MM therapy across intermediate and high-risk subgroups

– Provided a PFS benefit across age subgroups; safety outcomes were similar in patients receiving 

daratumumab regardless of age

• Daratumumab treatment did not impair stem-cell yield

• The upcoming final analysis of AQUILA will formally evaluate overall survival

FLC, free light chain; IMWG, International Myeloma Working Group; HR, hazard ratio; PFS, progression-free survival; SMM, smoldering multiple myeloma.
13

Treatment with daratumumab monotherapy in patients with high-risk SMM provides long-term PFS benefits 

across most subgroups regardless of risk stratification criteria, further supporting early intervention
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Backup: AQUILA IMWG Scoring System Subgroups: PFS 

a Hazard ratio and 95% CI was calculated using the Cox proportional hazards model with treatment as the sole explanatory.

IMWG, International Myeloma Working Group; MM, multiple myeloma; NE, not estimated.
16

Daratumumab monotherapy showed a PFS benefit in low/intermediate and intermediate risk 

subgroups using the IMWG scoring system

IMWG scoring system: Points given based on values of serum FLC ratio, monoclonal spike g/dL, percentage of BMPCs, and FISH abnormalities

0–4 points=low risk; 5–8 points=low/intermediate risk; 9-12 points=intermediate; >12 points=high risk

Intermediate risk and high risk in the IMWG scoring model correspond to high risk SMM by IMWG 2020

Low risk

Low/Intermediate risk

High risk

0.05 1.00 15.002.00

Hazard ratio with 95% CI

Favors daratumumab Favors active monitoring→

Active monitoring

Intermediate risk

0.10 0.20 0.50 5.00

Event/N

43/87

8/13

37/57

11/39

Median

(95% CI)

46.7 (27.6, 61.9)

22.0 (18.7, 32.9)

12.0 (5.8, 16.7)

NE (61.6, NE)

Event/N

33/91

18/48

7/14

9/41

Daratumumab

Median

(95% CI)

NE (59.1, NE)

NE (48.4, NE)

66.7 (5.6, NE)

NE, (NE, NE)

Hazard ratio

95% CIa

0.50 (0.32, 0.79)

0.35 (0.20, 0.62)

0.58 (0.20, 1.69)

0.78 (0.32, 1.89)
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Backup: AQUILA IMWG Scoring System Subgroups: 

Time to Initial MM Treatment 

a Hazard ratio and 95% CI was calculated using the Cox proportional hazards model with treatment as the sole explanatory.

BMPC, bone marrow plasma cells; FISH, fluorescence in situ hybridization; FLC, free light chain; IMWG, International Myeloma Working Group; NE, not estimated; SMM, smoldering multiple myeloma.
17

There was a positive trend favoring daratumumab monotherapy for time to initial MM treatment 

in the low/intermediate and intermediate risk subgroups using the IMWG scoring system

Low risk

Low/Intermediate risk

High risk

Intermediate risk

0.1 0.5 2.01.0

Active monitoring

Event/N

48/87

10/13

33/57

11/39

Median

(95% CI)

38.7 (31.7, 67.7)

33.1 (21.4, 54.5)

15.1 (7.0, 44.1)

NE (63,9, NE)

Event/N

30/91

20/48

7/14

7/41

Daratumumab

Median

(95% CI)

NE (NE, NE)

NE (48.1, NE)

66.7 (6.6, NE)

NE (NE, NE)

Hazard ratio

95% CIa

0.41 (0.26, 0.65)

0.48 (0.28, 0.85)

0.40 (0.14, 1.12)

0.57 (0.22, 1.47)

Hazard ratio with 95% CI

IMWG scoring system: Points given based on values of serum FLC ratio, monoclonal spike g/dL, percentage of BMPCs, and FISH abnormalities

0–4 points=low risk; 5–8 points=low/intermediate risk; 9-12 points=intermediate; >12 points=high risk

Intermediate risk and high risk in the IMWG scoring model correspond to high risk SMM by IMWG 2020

Favors 

daratumumab

Favors active→ 

monitoring

This
 m

ate
ria

l is
 di

str
ibu

ted
 fo

r s
cie

nti
fic

 pu
rpo

se
s o

n J
&J M

ed
ica

l C
on

ne
ct,

 an
d i

s n
ot 

for
 pr

om
oti

on
al 

us
e


	Slide 1: Daratumumab Monotherapy Versus Active Monitoring in Patients With High-Risk Smoldering Multiple Myeloma: AQUILA Outcomes Based on Mayo 2018/IMWG 2020 Risk Stratification, IMWG Scoring, and Age
	Slide 2: AQUILA Subgroups: Introduction
	Slide 3: AQUILA Subgroups: IMWG 2020 Risk Stratification of SMM
	Slide 4: AQUILA Subgroups: Additional Investigational SMM  Risk-Scoring Methods
	Slide 5: AQUILA: Study Design and Risk Stratification Methods
	Slide 6: AQUILA: IMWG 2020 Subgroups: Baseline Characteristics
	Slide 7: AQUILA: IMWG 2020 Subgroups: PFS
	Slide 8: AQUILA: IMWG 2020 Subgroups:  Time to Initial MM Treatment
	Slide 9: AQUILA: IMWG Scoring System Subgroups: PFS 
	Slide 10: AQUILA: Age Subgroups: PFS
	Slide 11: AQUILA: Age Subgroups: Safety Summary
	Slide 12: AQUILA: Peripheral Blood Stem Cell Collection for Subsequent Transplant
	Slide 13: AQUILA: Conclusions
	Slide 14: AQUILA: Acknowledgments
	Slide 15
	Slide 16: Backup: AQUILA IMWG Scoring System Subgroups: PFS 
	Slide 17: Backup: AQUILA IMWG Scoring System Subgroups:  Time to Initial MM Treatment 



