Supplementary Appendix 1. Search strategies, Characteristics of the included
study, Results of risk bias assessment

Pubmed

#1.

#2.

#3.
#4.

#5.
#6.

"Multiple Myeloma"[Mesh] OR Multiple Myeloma*[tw] OR Plasma-Cell Myeloma*[tw] OR
Myelomatos*[tw] OR Kahler Diseas*[tw] OR Myeloma-Multiple*[tw] OR "morbus
kahler"[tw]
"newly diagnos*"[tw] OR untreated[tw] OR "first line"[tw] OR "1ST line"[tw] OR "1 line"[tw]
OR "treatment naive"[tw] OR frontline[tw] OR "front line"[tw]
#1 AND #2 5601
"carfilzomib” [Supplementary Concept] OR carfilzomib OR "PR-171" OR Kyprolis OR "fp
101" OR ono 7057 OR "ixazomib™ [Supplementary Concept] OR ixazomib OR "miIn 2238"
OR mIn2238 OR Ninlaro OR "pomalidomide" [Supplementary Concept] OR pomalidomide
OR Imnovid OR Pomalyst OR actimid OR "cdc 394" OR "daratumumab" [Supplementary
Concept] OR daratumumab OR Darzalex OR "humax CD38" OR dalinvi OR "isatuximab"
[Supplementary Concept] OR isatuximab OR Sarclisa OR "sar 650984" OR "elotuzumab"
[Supplementary Concept] OR elotuzumab OR Empliciti OR huluc63 OR "pdl 063" 4509
#3 AND #4 613
("controlled clinical trial"[pt] OR "Controlled Clinical Trials as Topic"[MeSH] OR "Random
Allocation"[MeSH] OR "Double-Blind Method"[MeSH] OR "single-blind method"[MeSH]
OR "Control Groups"[MeSH] OR random*[tiab]) NOT ("Animals“[Mesh] NOT
("Humans"[Mesh] AND "Animals"[Mesh]))

#7. #5AND#6 122
Embase
#1. 'multiple myeloma‘/exp OR ((Multiple NEAR/3 Myeloma*) OR ("Plasma Cell" NEAR/4

#2.

#3.
#4.

#5.
#6.

(Myeloma* OR tumor OR tumour OR neoplasm*)) OR Myelomatos* OR "Kahler Diseas*"
OR "morbus kahler"):ab,ti,kw

("newly diagnos*" OR untreated OR "first line" OR "1ST line" OR "1 line" OR "treatment
naive" OR frontline OR "front line™):ab,ti,kw

#land #2 14250

‘carfilzomib'/exp OR ‘ixazomib'/exp OR ‘pomalidomide'/exp OR ‘daratumumab‘/exp OR
‘isatuximab'/exp OR ‘elotuzumab’/exp OR (carfilzomib OR "PR-171" OR Kyprolis OR "fp
101" OR ono 7057 OR ixazomib OR "mIn 2238" OR mIn2238 OR Ninlaro OR pomalidomide
OR Imnovid OR Pomalyst OR actimid OR "cdc 394" OR daratumumab OR Darzalex OR
"humax CD38" OR dalinvi OR isatuximab OR Sarclisa OR "sar 650984" OR elotuzumab OR
Empliciti OR huluc63 OR "pdl 063"):ab,ti,kw

#3 AND #4 2695

(‘controlled clinical trial'/exp OR 'Controlled Clinical Trial (Topic)/exp OR 'double blind
procedure/de OR ‘control group/de OR ‘'single blind procedure’/de OR ‘triple blind
procedure’/de OR 'randomization/exp OR random*:ab,ti,kw) NOT (('nonhuman'’/exp OR
‘animal'/exp) NOT 'human'/exp)

#7. #5AND#6 783

#8. #7 AND 'conference abstract'/it 526

#9. #7NOT #8 257

Cochrane

#1 MeSH descriptor: [Multiple Myeloma] explode all trees2782

#2

((Multiple NEAR/3 Myeloma*) OR ("Plasma Cell" NEAR/4 (Myeloma* OR tumor OR
tumour OR neoplasm*)) OR Myelomatos* OR "Kahler Diseas*" OR "morbus
1



#3
#4

#5

#6

kahler'):ti,ab,kw6099

#1 or #26099

("newly diagnos*" OR untreated OR "first line” OR "1ST line” OR "1 line" OR "treatment
naive" OR frontline OR "front line™):ti,ab,kw53251

(carfilzomib OR "PR-171" OR Kyprolis OR "fp 101" OR ono 7057 OR ixazomib OR "mIn
2238" OR mIn2238 OR Ninlaro OR pomalidomide OR Imnovid OR Pomalyst OR actimid OR
"cdc 394" OR daratumumab OR Darzalex OR "humax CD38" OR dalinvi OR isatuximab OR
Sarclisa OR "sar 650984" OR elotuzumab OR Empliciti OR huluc63 OR "pdl 063"):ti,ab,kw
1661

#3 and #4 and #5



Dimopoulos 2019: xazomib vs. Placebo
Dimopoulos 2020-: lkazomib vs. Placeho
Dimopoulos 2022 Elotuzumab-Rd vs. Rd

Dwifeld 2023 kKRd vs. R

Facon 2019a: D-Rdvs. Rd

Facon 2019b: KMP vs. WMP

Facon 2021 [xazomib-Rd vs. Rd

Facon 2024: Isatuximab-YRd vs. WRd
Francesca 2023 Isatuximab-kKRd vs. KRd
Gay 2018: KCdws. KRd

Goldschmidt 2022 Isatuximab-YREd vs. VREd
kKumar 2020 KRd ¥s. VRd

Mateos 2018: D-VWMP vs. VWP

Ming 2023 KRA+ASCT w5, KCA+ASCT, KR vs. R
Mareau 2019 D-VTd ws WTd, D ws. Ohs
Sonneveld 2023 D-VRd vs. VREd

smani 2021 Elotuzumah-Ryd vs. RV
Yoorhees 2020 D-VRd vs. WRd

fohg 2023 KCd vs. HSCT

® | ® | ® | ® |Alocation concealment (selection bias)

b

=

=l

~ 009 ® O O ® O ® @) -cindingofpaticipants and personnel (performance bias)

v 000

~ O O OO OO e e e ®| ®| e slidngooutome assessment (detection bias)

~ 99 S e 6666060 6 6 oterbis

v @

OO OO OO OOODOOEOG OO O ® ® ® O Randomseyuencegeneration (selection bias)

@O 0060000660000 060 | 0| e | nomplete outcome data (atirition bias)

OO O OO OO OODDODOOIDDOD DD O ® | B )| scclkctvereporting reporting bias)




Supplementary Appendix 2. Results of different treatment regimens

For Transplant Eligible Patients

Table S3. Results of minimal residual disease negativity in different patients

Study ID Treatment Population ~ Method n/N; OR (95%Cl)

Francesca  |aKRdvs.KRd ~1HRCA 105 NGS. I 38/49;C:32/49  1.86 (0.76-457)
Francesca | KRdvs.KRd 2HRCA 105 NGS. 1:10/13;C:8/15  2.76 (0.52-14.56)
FIancesca | KRdvs.KRd ~ 1HRCA  10%: NGS. | 34/49; C: 26/49  2.04 (0.88-4.70)
Francesca | KRdvs.KRd 2HRCA 105 NGS. I:10/13;C:4/15  9.05 (L57-52.14)

Cl, confidence interval; Isa, isatuximab; HRCA, high-risk cytogenetic abnormalities; K, carfilzomib; R, lenalidomide; d,

dexamethasone; NGS, next-generation sequencing; OR, odds ratio; MRD, minimal residual disease.

Figure S2. Results of progression or death with Elotuzumab-based regimens

Elotuzumab-RVd Rvd Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Evenis Total Events Total Weight M-H, Fixed. 95% Cl M_-H, Fixed, 95% CI1 ABCDEFG
2.1.1 Induction therapy
Usrnani 2021: Elotuzumab-Rvd vs. Rvd 3 48 M 52 1000%  1.08[0.80,1.47] (1111 T1T]
Subtotal (95% CI) 48 52 100.0%  1.08 [0.80, 1.47]
Total events kil k|
Heterogeneity: Mot applicable
Testfor overall effect Z=0.41 (P = 0.61)
—
o507 1 145 2
Elotuzumab-Rvd RVd
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
RVd, lenalidomide, bortezomib, dexamethasone;
Figure S3. Results of all-cause mortality with Elotuzumab-based regimens
Elotuzumab-RVd Rvd Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed. 95% CI M_H, Fixed, 95% CI ABCDEFG
2.2.1 Induction therapy
Usmani 2021; Elotuzumab-Rvd vs. Rvd 16 18 19 52 100.0%  0.91[0.53 1.56] L1 1L T 1]
Subtotal {95% CI) 48 52 100.0%  0.91[0.53, 1.56]
Total events 16 18

Heterogeneity: Mot applicable
Test for overall effect Z=034 (P =074

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

RVd, lenalidomide, bortezomib, dexamethasone;

M0z 051 2 & 10
Elotuzumab-Rvd RVd



Figure S4. Results of progression or death with Ixazomib-based regimens

Ixazomib Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subarou Events Total Events Total Weight M-H.Fixed, 95% Cl M-H. Fixed, 95% CI ABCDEFG

3.1.1 Maintenance therapy

Dimopaulos 201 9; lxazomib ve. Placeba 8 B 38 54 100.0%  0.88(0.68,1.15] LT LT 1T
Subtotal (95% CI) 61 54 100.0%  0.89 [0.68, 1.15]

Total events 38 38

Heterogeneity: Mot applicable
Test for averall effect: £= 0.92 {P = 0.36)

P \
05 07 1 145 2
Ixazomib Flacebo

Risk of bias leqend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Figure S5. Results of progression or death with Carfilzomib-based regimens

Carfilzomib based Other Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events __ Total Events Total Weight MM, Fixed, 95% C| MK, Fixed, 95% CI ABCDEFEG
4.1.1 Induction therapy
Mina 2023 KRO+ASCT v, KCd+ASCT, KR vs. R 16 48 20 51 100.0%  0.85[0.50,1.44] LI LT LT
Subtotal {95% Cl) 48 51 100.0%  0.85[0.50,1.44]
Total events 16 20

Heterogeneity, Mot applicable
Testfor overall effect: Z=0.61 (F = 0.54)

4.1.2 Maintenance therapy

Dyffeld 2023 KRd vs. R 10 pal 9 18  355% 0.95 [0.50,1.81] .
Mina 2023 KRd+ASCTvs. KCd+ASCT KRvs. R 19 60 16 49 B4.5% 0.97 [0.56, 1.68] t
Subtotal {35% CI) # 67 100.0%  0.96 [0.63, 1.47]

Tatal events 29 25

Heterogeneity, Ghi== 0.00, df= 1 (P = 0.97); F= 0%
Testfor overall effect Z=0.17 (P = 0.86)

, ,
005 02 L
Carfilzomib based Other

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Figure S6. Results of the number of minimal residual disease negative patients with
Carfilzomib-based regimens

Carfilzomib based Other Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl ABCDEFG
4.3.1 Inducation therapy
Gay 2018: KCd vs. KRd 23 38 5 14 ME%  168[0.80 353 _ 9220000
Mina 2023 KRO+-ASCT vs. KCO+ASCT, KR vs. R 13 5 2 &1 7A2%  130[0.94,1.79] Hll- L L1 ]

Subtotal (95% CI) 86 65 100.0%  1.39[1.02,1.88] s
Total events 56 32

Heterogeneity: Chi®=0.43, df=1 (P=051), F=0%
Testfor averall effect: Z= 211 (P =0.04)

4.3.2 Maintenance therapy

Dyifeld 2023; KRdvs. R ] 71 6 17 38.2%  1.21[0.54, 273 —
Yong 2023: KCd vs. HECT B 22 10 19 B1.8% 0.521[0.23,1.16] —&—
Subtatal [95% CI) 43 36 100.0%  0.78[0.45,1.37] i

Total events 15 16

Hetetogeneity: Chif=2.13,df=1 (P =0.14); F= 53%
Testfor overall effect: Z= 0.85 (P =10.39)

02 05 2 5
Other Carfilzamib based

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias



Figure S7. Results of all-cause mortality with Carfilzomib-based regimens

KRd based KCd based Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI ABCDEFG
4.4.1 Induction therapy

Mina 2073 KRA+ASCT vs. KEd+ASCT: KR vs. R 648 11 51 1000%  058[0.23,1.44] i— L1 1 L1 T 1]
Subtotal (95% CI) 48 51 100.0%  0.58 [0.23,1.44] -

Total events [ 1

Heterogeneity: Mot applicable

Testfor overall effect Z=117 (P=024)

0102 051 2 5 10
KRd based KCd based

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (performance bias)

(D) Blinding of oulcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporling (reporting bias)

(G) Other bias
KRd, carfilzomib, lenalidomide, dexamethasone; KCd, carfilzomib, cyclophosphamide,
dexamethasone

For Non-transplant Eligible Patients
Figure S8. Results of progression or death with CD38-based regimens
CD38 Other Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI ABCDEFG
5.1.1 Induction therapy

Facon 20194 D-Rd vs. Rd 18 48 17 44 332%  0.97[0.58,1.64] —— 2200000
Facan 2024 Isatuximab-vRd vs. VRd 18 40 14 34 283%  1.09(0.64, 185 — ®@200000
Mateos 2018: D-VMP ws. VMP 24 53 19 45 335%  1.07([0.68,1.69 f CLTI LT T 1)
Subtotal (95% CI) 141 123 100.0%  1.04[0.78,1.39]

Total events 1] a0

Heterageneity: Chi®=012, df=2 (P =0.94); F= 0%
Testfor averall effect: Z=0.30 (P = 0.77)

Test for subgroup differences: Mot applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

L .
0.7 18 2
CD38 Other

0.8

Figure S9. Results of median progression-free survival on hazard ratios with CD38-

based regimens

Hazard Ratio
IV, Fixed, 95% CI

Hazard Ratio
IV, Fixed, 95% CI

Study or Subgrou log[Hazard Ratio SE _Weight
5.2.1 Induction therapy
Facon 20193 D-Rd vs. Rd -0.1625 0336 32.2%

Facon 2024 Isatuximab-¥Rd vs. VRd

Mateos 2018 D-VMP vs. VMF

Subtotal (95% CI)

Heterogeneity: Chi*= 0.22, df= 2 (F = 0.90); F= 0%
Test for overall effect Z=083 (F=0.41)

-0.0294 03534 283%
-0.2485 03038 39.4%
100.0%

Test for subgroup diffierences: Mot applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

0.85 [0.44, 1.64]
0.67 [0.48, 1.96]
0.78 [0.43, 1.41]
0.85 [0.59, 1.24]
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—=n
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e i

06 0.7 16 2
CD38 Other




Figure S10. Results of progression or death with Elotuzumab-based regimens

Elotuzumab Rd Rd Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events  Total Events Total Weight M.H, Fixed, 95% CI M_H, Fixed, 95% CI ABCDEFG
6.1.1 Induction therapy
Dimopaulas 2022 Elotuzumab-Rd ve. Rd 27 Ell 28 35 100.0%  1.09[0.88,1.35] LI 1 1L TT]
Subtotal (95% CI) & 35 100.0%  1.09[0.88, 1.35]
Total events 27 28

Heterogeneity: Mot applicable
Test for overall effect: Z=0.78 (P =0.44)
05 07 1 15
Elotuzumab-Rd Rd

bade

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of cutcome assessment (detection bias)

(E) Incomplete outcome data (aftrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Rd, lenalidomide, dexamethasone

Figure S11. Results of progression or death with Ixazomib-based regimens

Ixazomib based Other Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events _ Total Events Total Weight M.H,Fixed, 95% ClI M_H, Fixed, 95% CI ABCDEFG
7.1.1 Induction therapy
Facon 2021; lxazomib-Rd vs. Rdl a0 134 104 146 100.0%  0.84[0.70,1.00] i LB T LT 1]
Subtotal (95% CI) 134 146 100.0%  0.84[0.70, 1.00]
Total events a0 104
Heterogeneity: Mot applicable
Test for overall effect: Z=2.00 (P = 0.04)
7.1.2 Maintenance therapy
Dimapoulas 2020-; kazamib vs. Placela 51 74 36 48 100.0%  0.92[073,1.15 i—. LT LT T T
Subtotal (95% CI) 74 48 100.0%  0.92[0.73,1.15]
Tatal events &1 36
Heterageneity: Mot applicable
Test for overall effect: Z=0.74 (P = 0.46)

07 0851 12 158

lxazomib based Other

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete cutcome data (afirition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Figure S12. Results of progression or death with Carfilzomib-based regimens

Carfilzomib based Other Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI ABCDETFG
8.1.1 Induction therapy
Kumar 2020: KRd vs. YRd 43 127 50 128 100.0%  0.87 [01.63,1.20] 9200000
Subtotal (95% CI) 127 128 100.0% 0.87 [0.63, 1.20]
Total events 43 Al

Heterogeneity: Mot applicable
Test for overall effect: 2= 086 (P = 0.349)

w507 1 152
Carfilzomib based Based

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel {performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias



Figure S13. Results of median progression-free survival on hazard ratios with
Carfilzomib-based regimens

Hazard Ratio Hazard Ratio
Study or Subgrow log[Hazard Ratio! SE Weight IV, Fixed. 95% Cl IV, Fixed, 95% CI
8.2.1 Induction therapy
Facon 2019k KMP vs. WMP -0.0408 0.2571 38.3% 096[0.58 1.59]
kumar 2020: KRd vs. ¥Rd -0.2877 0.2069 6BO.7% 0.75[0.50,1.13]
Subtotal (95% CI) 100.0% 0.83[0.60,1.13]

Heterogeneity: Chi®= 056, df=1 (P =045, F=0%
Testfor overall effect Z=118(F=0.24)

| , L
05 07 1 15 12
Carfilzomib based Other

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias



