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Supplementary Materials

Supplementary Fig. 1 Real-world treatment patterns by line of therapy in the Gulf
region [1]
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Supplementary Fig. 2 Top five most frequently used treatment regimens in the real-
world management of MM [1-18]

Other, 15.0%

DVd, 7.4%

VRd, 9.0%

VAD, 18.7%

DVd daratumumab + bortezomib + dexamethasone, VAD vincristine + doxorubicin +
dexamethasone, VCd bortezomib + cyclophosphamide + dexamethasone, Vd bortezomib +
dexamethasone, VRd bortezomib + lenalidomide + dexamethasone.



Supplementary Table 1 Population, intervention, comparators, and outcomes (PICO)

Patient + Patients with multiple myeloma in the following countries:
population  Egypt
*  Turkey

e Saudi Arabia
* United Arab Emirates

Intervention and * Any 1L or 2L therapy for multiple myeloma
comparators * Any therapy for RRMM

Outcome * Epidemiology

measures * Prevalence/incidence

* Treated incidence
* Presentation/manifestation
» Disease progression rates
* Treatment patterns
» Treatment availability and access
* Use of treatment regimens
* Re-treatment
» Attrition rate from 1L to 2L, and 2L to 3L, including causes
of attrition
+ Patient and clinical outcomes
» Efficacy and safety outcomes (overall/per LOT)
* Impact on QoL
* Policy and guideline development
« HCRU
* Hospitalization
*  Outpatient visits
» Diagnostic tests
* Treatments (incl. SCT)

1L first-line; 2L second-line; 3L third-line; HCRU healthcare resource utilization; LOT line of therapy; QoL quality of
life; RRMM relapsed/refractory multiple myeloma; SCT stem cell transplant



Supplementary Table 2 Databases and search strings used

Database

Search string

Pubmed

Embase

(CCCCCCCCCCCCC((((Egypt) OR (Egyptian)) OR (UAE)) OR (United Arab
Emirates)) OR (Emirati)) OR (Saudi Arabia)) OR (Saudi)) OR (Saudi
Arabian)) OR (Turkey)) OR (Turkish)) OR (Turkiye)) OR (Arab)) OR
(MENA)) OR (Middle East)) OR (Middle Eastern)) OR (North Africa)) OR
(North African)) OR (Gulf)) AND (multiple myeloma)

(e (egypt'ti,ab,kw) OR (‘egyptian'ti,ab,kw)) OR (‘uae"ti,ab,kw))
OR (‘united arab emirates':ti,ab,kw)) OR (‘emirati'ti,ab,kw)) OR (‘saudi
arabia':ti,ab,kw)) OR ('saudi':ti,ab,kw)) OR ('saudi arabian"ti,ab,kw)) OR
('turkey':ti,ab,kw)) OR ('turkish':ti,ab,kw)) OR (‘turkiye'ti,ab,kw)) OR
(‘arab':ti,ab,kw)) OR (‘mena':ti,ab,kw)) OR ('middle east"ti,ab,kw) OR
('middle eastern':ti,ab,kw) OR ('north africa':ti,ab,kw)) OR ('north
african':ti,ab,kw)) OR ('gulf'ti,ab,kw) AND (‘'multiple myeloma")



Supplementary Table 3 Article inclusion/exclusion criteria

Inclusion

Exclusion

Patient
population

Endpoints

Study
design

Restrictions

Patients with NDMM or RRMM in
Egypt, Saudi Arabia, Turkey,
United Arab Emirates

Patients with NDMM or RRMM in
MENA

Reports on outcomes listed in
the PICO table

Phase 2/3 clinical trials

Phase 4/real-world studies
Systematic reviews

Narrative reviews
Observational studies
(prospective/retrospective)
Case reports (=10 patients)
Conference minutes/published
abstracts

Consensus statements/treatment
guidelines

Validation studies, e.g., risk
scores/QoL tools

Physician surveys

Studies published between
January 2015 and May 2025

Does not report on patients with
NDMM or RRMM in Egypt, Saudi
Arabia, Turkey, United Arab
Emirates, or MENA as a region

Does not report on any of the
outcomes listed in the PICO
table

Animal studies

In vitrolex vivo studies
Gene/protein expression studies
PCR/laboratory studies
Editorials

Studies without abstracts/access
to full texts

MENA Middle East and North Africa; NDMM newly diagnosed multiple myeloma; PCR polymerase chain reaction;
PICO population, intervention, comparators, outcomes; QoL quality of life; RRMM relapsed/refractory multiple

myeloma



Supplementary Table 4. Overview of included studies

2023 [28]

Study Study design Study Median Population Intervention N Median (range)
period (range) age, years
follow-up,
months
MENA
Mafra et al. Other 2022 - GLOBOCAN - - -
2025 [19] database
Farghaly et Other - - - - - -
al. 2024 [20]
Mattar et al. Systematic review | - - Patients aged >18 | - 33-1010 40-63 years
2024 [21] years with MM
Zhou et al. Observational 1990-2019 | - Patients with - - -
2021 [22] study NDMM
(retrospective)
Cowan et al. Systematic review | 1990-2016 | - - - - -
2018 [23]
Gulf region
Alhejazi et al. | Observational July 2022— | - Patients aged 218 | - 148 56 (18—-84)
2025 [1] study February years with RRMM,
(retrospective) 2023 who experienced
1-3 relapses in
the last 2 years
preceding data
collection;
received 1-3 prior
LOTs within the
last 2 years
Alhuraiji et al. | Advisory board May 2024 - Physicians from - 10 physicians | -
2025 [24] the Gulf region
Alhuraiji et al. | Guidelines/ 2019-2023 | - - - - -
2025 [25] consensus
Marashi et al. | Guidelines/ - - - - - 64 (30-90)
2025 [26] consensus
Hamad et al. Narrative review - - Patients with Daratumumab: - -
2024 [27] NDMM SCvs IV
Al Sharif et al. | Narrative review - - - - - -




Study Study design Study Median Population Intervention N Median (range)
period (range) age, years
follow-up,
months
Egypt
Elsergany et Observational June 2022— | - Patients with MM Prophylactic 26 52 (34-67)
al. 2024 [29] study June 2023 from the BMT unit | dexamethasone
(retrospective) at the Oncology following ASCT
Centre, Mansoura | to avoid
University, Egypt engraftment
syndrome
Elsisi et al. Observational - - Patients with DVd vs Kd - -
2023 [30] study RRMM who
(retrospective) received =1 prior
LOT over 20 years
Hafez et al. Observational 18-month - Patients with - 44 51 (25-82)
2023 [31] study period NDMM
(retrospective)
Kassem et al. | Observational November | - Patients with MM | - 48 54 (36-72)
2023 [9] study 2018-May
(retrospective) 2019
Morad et al. Observational February - Patients with MM | ASCT 31 Mean 54 (SD 8.6)
2023 [11] study (prospective) | 2016— with renal
December impairment
2021
Elsisi et al. Budget impact - 3-year time Patients with Rd vs VCd NDMM, -
2020 [32] model horizon NDMM and n=291
RRMM RRMM,
n=245
Kassem et al. | Observational - - Patients with MM | - 81 53 (32-75)
2020 [33] study who underwent
(retrospective) HCV serologic
testing
Denewer et Observational - - Patients with - 25 Mean 54.4 (SD
al. 2020 [34] study NDMM and 7.04)
(retrospective) available iFISH

results for t(4;14),




Study Study design Study Median Population Intervention N Median (range)
period (range) age, years
follow-up,
months
del(17p), del(13q)
and t(11;14)
El Gammal et | Phase 2 RCT - - Patients with MM | VCd or VAD - 54 (32-76)
al. 2019 [35]
Abdelgawad Observational January Range, 1-36 | Patients with - 89 54 (IQR, 45-59)
et al. 2016 study 2012- NDMM
[36] (retrospective) December
2014
El-Ghammaz | Other January 17.5 Patients with VAD vs Vd 80 49 (20-62)
et al. 2016 2011- NDMM aged 18— | induction
[37] August 65 years followed by
2015 high-dose
melphalan and
ASCT, and
maintenance
with thalidomide
Saudi Arabia
Kim et al. Observational January 57 Patients with - 48 52
2025 [38] study 2010- NDMM aged 218 (29.4-81.5)
(retrospective) December years, with =1
2011 LOT
Abdrabou et Observational July 2007- | 51 Patients with VCd then ASCT | 87 52 (21-69)
al. 2024 [39] study July 2020 NDMM who
(retrospective) received 21 cycle
of VCd induction,
then underwent
ASCT
SSBMT. 2024 | Other - - - - - -
[40]
Alhifany et al. | Narrative review Up to 24 - - - - -
2023 [41] March 2023




Study Study design Study Median Population Intervention N Median (range)
period (range) age, years
follow-up,
months
Almuhaysen Observational January— - Patients with MM | - 85 Mean 68.43 (SD
et al. 2023 study August and renal 7.24)
[42] (retrospective) 2023 impairment, and
aged =18 years
Kaloyannidis | Observational - 48 (6.5-132) | Patients with - 116 55 (30-85)
et al. 2022 study NDMM treated
[43] (retrospective) during the last
decade, with a
minimum of 6
months of follow-
up
Abdrabou et Observational October - Patients with ASCT 169 51 (23-69)
al. 2021 [2] study 1997— NDMM who
(retrospective) March 2015 underwent ASCT
Althomali et Observational January - Patients with Daratumumab 32 57
al. 2020 [4] study 2016- RRMM
(retrospective) December
2019
Elghazaly et Observational June 2016— | - Patients with - 22 70 (40-100)
al. 2020 [44] study January NDMM
(retrospective) 2019
Shaheen et Observational Aug 2016 - Patients with MM | - 62 Mean 58.74 (SD
al. 2020 [13] study (prospective) aged >18 years, 11.49)
diagnosed since
2010
Abu Haleega | Observational 2016-2018 | - Patients with MM | - 62 43 (30-90)
et al. 2019 study
[45] (retrospective)
Cowan et al. Systematic - - - ASCT - -
2018 [46] review/meta-
analysis
Gmati et al. Observational - 828 (18— Patients with MM | ASCT 60 53 (31-70)
2019 [47] study 2790) days

(retrospective)




Study Study design Study Median Population Intervention N Median (range)
period (range) age, years
follow-up,
months
Khojah et al. Observational 2012-2016 | - Patients with - 123 56.5 (25-97)
2019 [48] study NDMM and
(retrospective) completed
molecular
cytogenetic
testing with FISH
Maroun et al. | Other - - Patients with - - -
2019 [49] RRMM
Abduljalil et Observational June 2006- | - Patients with - 63 -
al. 2016 [50] study December NDMM who were
(retrospective) 2013 diagnosed and
treated during the
study period
Khojah et al. Observational 2012-2015 | - Patients with - 90 55.5 (25-87)
2016 [51] study NDMM with
(retrospective) molecular
cytogenetic
testing
Turkey
Gursoy etal. | Observational 2019-2023 | - Patients with - 455 64 (30-90)
2025 [8] study NDMM, with D-
(retrospective) dimer value
before receiving
treatment for MM
Kim et al. Observational January 57 Patients with - 348 57.6
2025 [38] study 2010- NDMM aged =18 (24.4-85.0)
(retrospective) December years, with =1
2011 LOT
Yilmaz et al. Observational 2012-2021 | - Patients with MM Melphalan: Mel200, Mel200, 56 (29—
2025 [18] study who received 200 mg/m2vs n=130 70)
(retrospective) melphalan with 140 mg/m? Mel140, n=26 | Mel140, 58 (46—

ASCT

71)




Study Study design Study Median Population Intervention N Median (range)
period (range) age, years
follow-up,
months
Bostankolu Observational - 1362 (10— Patients with MM Melphalan 256 58 (30-74)
Degirmenci et | study 4263) days who underwent
al. 2024 [52] (retrospective) ASCT with
melphalan
conditioning
Erdogan Observational January 48 (1-125) Patients with MM | - 141 58 (26-72)
Yucel et al. study 2012—- aged 18-75 years
2024 [53] (retrospective) January who underwent
2022 HDT within 12
months of
diagnosis
Karacan et al. | Other June 2022- | - Patients with MM | - 663 Mean 54.4 (SD
2024 [54] June 2023 aged >18 years 10.7)
and registered
with Cancer
Fighters
Association
Kazgi et al. Observational January - Patients with - 68 59 (29-84)
2024 [10] study 2010- NDMM with
(retrospective) January cytogenetic
2023 abnormalities
Oztiirk et al. Observational 2005-2020 | 7 (0.3-152) Patients with allo-SCT 30 49.64 (28-64)
2024 [55] study (after allo- RRMM who
(retrospective) SCT) received allo-SCT
Acar et al. Observational 2019-2022 | 15 (4-36) Patients with BPd 11 66 (48-70)
2023 [56] study RRMM and
(retrospective) extramedullary

disease, who
received =22
treatments,
including
bortezomib and
lenalidomide




Study Study design Study Median Population Intervention N Median (range)
period (range) age, years
follow-up,
months
Bakirtas et al. | Observational - 7.5 (1-21) Patients with IRd 54 Mean 66.5 (SD
2023 [57] study RRMM who 9.1)
(retrospective) received IRd due
to
relapsed/refractor
y disease after
receiving 22 LOTs
Beksac et al. | Observational June 2004- | 41.9 Patients with Revlimid® vs Revlimid®, Revlimid®,
2023 [58] study October RRMM and Rivelime n=74, 63 (35-92)
(retrospective) 2020 disease Rivelime, Rivelime,
progression, or n=110 60 (35-88)
relapse after PI,
and current
initiation of a
lenalidomide-
containing
regimen
Ipek et al. Observational 2017-2022 | 36.5 (22— Geriatric patients | VCd for 72 68 (66-72)
2023 [59] study 48.5) with MM induction
(retrospective) therapy,
lenalidomide
maintenance,
and Rd, KRd,
VRd, Kd, Pd, or
Vd as
consolidation
therapy
Kul AN, Ipek Observational May 2016— | - Patients with VCd Normal Normal genetics,
Y. 2023 [60] study March 2021 NDMM with genetics, mean 62.8 (SD
(retrospective) normal and n=68 13.3)
abnormal genetic Abnormal Abnormal
profiles genetics, genetics,
n=45 mean 61.6 (SD

10.4)




Study Study design Study Median Population Intervention N Median (range)
period (range) age, years
follow-up,
months
Pektas et al. Observational January - Patients with - 107 -
2023 [12] study 2015- RRMM initiating
(retrospective) December 2L or 3L treatment
2020
Sulu et al. Observational 1995-2020 | 30 Patients with MM - uHD, n=70 uHD,
2023 [15] study who received no uHD, n=70 | mean 62.4 (SD
(retrospective) urgent 10.4)
hemodialysis no uHD,
mean 62 (SD 8.1)
Tekinalp et al. | Observational February 5.7 (2.1- Patients with Daratumumab 134 60 (35-88)
2023 [16] study 2018-April | 24.1) RRMM
(retrospective) 2022
Bolaman et Observational - Revlimid, Patients with Revlimid® vs Revlimid®, Revlimid®, mean
al. 2021 [61] study Mean 12.6 RRMM generic n=55 65.8 (SD 10.6)
(retrospective) (SD 11.7) lenalidomide Generic Generic
Generic lenalidomide, | lenalidomide,
lenalidomide, n=43 mean 63.2 (SD
Mean 9.5 7.6)
(SD 7.9)
Cengiz et al. Observational January - Heavily pretreated | sAHCT vs 32 sAHCT, 55.5 (38—
2021 [62] study 2015—April patients with selinexor (sAHCT, 68)
(retrospective) 2021 RRMM n=22; Selinexor, 59.5
selinexor, (57-72)
n=10)
Ciftciler et al. | Observational 2001-2018 | 35.9 (4.2- Patients with - 204 58 (35-76)
2021 [63] study 206.4) NDMM who
(retrospective) underwent ASCT
after induction
chemotherapy
Malkan et al. | Observational 2003-2020 | - Patients with MM | Single ASCT vs | Single ASCT, | Single ASCT,
2021 [64] study aged >18 who Double ASCT n=211 Double | 55 (34-76)
(retrospective) underwent ASCT ASCT, n=17 Double ASCT,

54 (42-65)




Study Study design Study Median Population Intervention N Median (range)
period (range) age, years
follow-up,
months
Mersin et al. Observational 2011-2019 | - Patients with Velcade® vs Velcade®, Velcade®,
2021 [65] study NDMM who Borcade n=42 64 (36-87)
(retrospective) received VCd Borcade, Borcade,
n=53 62 (32-85)
Sahin et al. Observational 2004-2020 | 65 (1-160) Patients with - 310 Mean 65.1 (SD
2021 [66] study NDMM 10.54)
(retrospective)
Topkar et al. Observational 2010-2017 | Mean 47.7 Patients with MM | - 49 Mean 60.8 (SD
2021 [67] study (SD 21.63) who underwent 18.2)
(retrospective) surgical treatment
for
extremity/pelvic
lesions
Baysal et al. Observational May 2013—- Patients with - 159 Mean 64.62 (SD
2020 [5] study December - NDMM 11.07)
(retrospective) 2018
Beksac et al. | Observational June 2016 14.8 (4.8- Patients with Daratumumab 42 56.5 (41-81)
2020 [68] study (prospective) | —October 16.5) RRMM with =3 monotherapy
2018 prior LOTs that
included Pl and
an IMID
Ciftciler et al. | Observational 2009-2018 | - Patients with Vd vs VCd 103 59 (35-76)
2020 [69] study NDMM, aged 18-
(retrospective) 70 years who
received induction
therapy
Kirik et al. Observational April 2018— | 30 (4.8—155) | Patients with - 200 56 (28-82)
2020 [70] study (prospective) | January NDMM
2019
Tekin et al. Other 2011-2018 | - Patients with MM Kyphoplasty/vert | 42 Mean 64.2
2020 [71] with fractures due | ebroplasty

to spinal
metastasis




Study Study design Study Median Population Intervention N Median (range)
period (range) age, years
follow-up,
months
Umit et al. Observational 2015-2018 | - Patients with - 80 69.5 (IQR, 65-86)
2020 [72] study RRMM aged 265
(retrospective) years
Yikilmaz et al. | Observational 2008-2018 | - Patients with VCd vs VAD 96 -
2020 [73] study ASCT-eligible MM | induction
(retrospective)
Amikishiyev Observational May 2007— | 30 days post- | Patients with MM VAD induction - -
et al. 2019 study November ASCT who received
[74] (retrospective) 2016 ASCT with high-
dose melphalan
conditioning
Beksac et al. | Observational January - Patients with MM Revlimid vs 102 64 (38-93)
2019 [75] study 2011-May Generic
(retrospective) 2019 lenalidomide
Beksac et al. | Observational September | - Patients with Elotuzumab plus | 50 -
2019 [76] study 2012—- RRMM with =2 pomalidomide or
(retrospective) present prior LOTs (with PI | lenalidomide or
and IMID) or bortezomib or
refractory to both carfilzomib and
Pl and IMIDs were | dexamethasone
included in an
early access
program or clinical
study
Bolaman et Observational - - Patients with Revlimid® vs Revlimid®, -
al. 2019 [77] study RRMM generic n=55
(retrospective) lenalidomide Generic
lenalidomide,
n=43
Ciftciler et al. | Observational January 39.3 (4.2— Patients with MM | - 180 57 (35-72)
2020 [7] study 2003- 178.9) who underwent
(retrospective) January ASCT

2017




Study Study design Study Median Population Intervention N Median (range)
period (range) age, years
follow-up,
months
Ciftciler et al. | Observational 2001-2018 | 35.9 (4.2- Patients with - 204 58 (35-76)
2019 [6] study 206.4) NDMM who
(retrospective) underwent ASCT
Aypar et al. Observational July 2004— | - Patients with High dose High dose High dose
2018 [78] study July 2014 symptomatic MM melphalan vs melphalan, melphalan,
(retrospective) who underwent Bortezomib + n=114 54.5 (2868
ASCT high-dose Bortezomib + | Bortezomib +
melphalan high-dose high-dose
melphalan, melphalan,
n=53 59 (46-70)
Dag & Observational 2011-2017 | - Patients with - 10,146 63.8—66.1
Beksac. 2018 | study NDMM
[79] (retrospective)
Soyer et al. Observational October 14 (1-72) Patients with Rd 120 61 (29-84)
2018 [80] study 2010-June RRMM who
(retrospective) 2016 received Rd,
according to
standard practice
Beksac et al. | Phase 4/Real- June 2016— | - - Daratumumab 39 56 (41-81)
2017 [81] world post- January
marketing 2017
surveillance study
Ozsan et al. Observational - - Heavily pretreated | Pomalidomide 117 68 (32-85)
2017 [82] study patients with MM
(retrospective)
Saydam et al. | Observational October - Patients with Rd 120 64 (29-84)
2017 [83] study 2010-June RRMM treated
(retrospective) 2016 with Rd
Sevindik et al. | Observational - - Heavily pretreated | Carfilzomib 152 69 (43-86)
2017 [84] study patients with MM

(retrospective)




Study Study design Study Median Population Intervention N Median (range)
period (range) age, years
follow-up,
months
Tekglindiiz et | Guidelines/consen | - - - - - -
al. 2017 [85] sus
Yalniz et al. Observational January - Patients with - 19 62 (38-83)
2017 [17] study 2012—-May RRMM who are
(retrospective) 2015 refractory to =1
IMID and 1 PI
Onec et al. Observational 2009-2013 | - Patients with MM | - 66 Mean 66.55 (SD
2016 [86] study 12.149)
(retrospective)
Atesagdaglu et | Observational 2008-2013 | - Patients Bortezomib: SC | Bortezomib Bortezomib SC,
al. 2015 [87] study diagnosed with vs IV SC, n=74 57 (26-75)
(retrospective) MM and Bortezomib Bortezomib IV,
completed =3 IV, n=55 57 (37-83)
cycles of a
bortezomib-based
protocol at
diagnosis or at
relapse
Firatli Tuglular | Phase 4/Real- 2010- 19.9 (1.4- Patients with Rd 111 62 (29-85)
etal. 2015 world post- January 56.4) weeks | RRMM aged =218
[88] marketing 2015 years who started
surveillance study Rd
Ozkan et al. Observational January - Patients with MM | Thalidomide vs | Thalidomide, | Thalidomide,
2015 [89] study 2005—July treated with IMID | lenalidomide n=34 58.8 (39-78)
(retrospective) 2012 Lenalidomide, | Lenalidomide,
n=34 61.3 (45-78)
Topcuoglu et | Observational 2012-2014 | - Patients with MM High dose 39 57 (36-66)
al. 2015 [90] study who received high | melphalan
(retrospective) dose melphalan
with ASCT
UAE
Alam et al. Observational January 216 days (3— | Patients with - 32 58 (26—94)
2018 [3] study 2016-June | 839) NDMM
(retrospective) 2018




2L second line, 3L third line, allo-SCT allogeneic stem cell transplant, ASCT autologous stem cell transplant, BMT bone marrow transplant, BPd
bendamustine + pomalidomide + dexamethasone, DVd daratumumab + bortezomib + dexamethasone, FISH fluorescence in situ hybridization,
iFISH immunofluorescence in situ hybridization, HCV hepatitis C virus, HDT high-dose therapy, IMiD immunomodulatory imide drug, IQR
interquartile range, IRd ixazomib + lenalidomide + dexamethasone, IV intravenous, Kd carfilzomib + dexamethasone, KRd carfilzomib +
lenalidomide + dexamethasone, LOT line of therapy, Mel melphalan, MM multiple myeloma, NDMM, newly diagnosed multiple myeloma, Pd
pomalidomide + low-dose dexamethasone, RCT randomized controlled trial, Rd lenalidomide + dexamethasone, RRMM relapsed and/or refractory
multiple myeloma, sAHCT salvage autologous stem cell transplant, SC subcutaneous, SCT stem cell transplant, SD standard deviation, SSBMT
Saudi Society of Blood & Marrow Transplantation, uHD urgent hemodialysis, VAD vincristine + doxorubicin + dexamethasone, VCd bortezomib +
cyclophosphamide + dexamethasone, Vd bortezomib + dexamethasone, VRd bortezomib + lenalidomide + dexamethasone
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