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Abstract

Objectives: To characterize variations in real-world treatment patterns in multiple

myeloma (MM) in Portugal over a 5-year period.

Methods: A retrospective cohort multicenter study using secondary data of national

hospital drug consumption database from 11 Portuguese public hospitals between

2017 and 2022.

Results: Number of MM-treated patients increased 53% over 5 years (from 825 to

1266 patients). Constant slight predominance of male patients (55%), 82% over 60

years old (median age, 70 years), and half of newly diagnosed patientswere transplant-

eligible. The highest growth rate was in second-line treatments, with a sixfold increase

in patients in fourth-line or beyond. First-line treatment pattern remained stable

both in transplant-eligible (bortezomib, cyclophosphamide and dexamethasone (VCd_,

bortezomib, thalidomide and dexamethasone (VTd), and bortezomib, lenalidomide
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and dexamethasone (VRd)) and noneligible patients (bortezomib, melphalan and pred-

nisolone (VMP), VCd, and lenalidomide, dexamethasone (Rd)). Maintenance therapy

increased from5% to 16%, shifting from thalidomide to lenalidomide. Second and third

lines were dominated by daratumumab-based regimens after 5 years. No standard

of care in fourth-line treatment. Treatment duration increased in transplant-eligible

due to maintenance therapy and in noneligible due to fourth-line treatments. Patients

moved from first- to second-linemore rapidly over time.

Conclusions:Therewas an increase inMMpatients reaching advanced treatment lines

and significant changes in the treatment patterns, driven by access to more effective

frontline treatments and longer duration of treatment.
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1 INTRODUCTION

Multiple myeloma (MM) is a clonal plasma cell neoplasm represent-

ing about 1% of all cancers and 10% of all hematological malignancies

worldwide [1].

In high-income countries, the crude incidence of MM is increasing,

whereas the mortality rate has fallen [2]. In 2022, around 50,092 new

cases of MM were diagnosed in Europe, and 31,969 persons died of

the disease. The crude and age-standardized MM incidence were 6.7

and2.8newcases/100,000, respectively. InPortugal, the incidencewas

higher than inEurope,with crudeandage-adjusted incidenceof9.8 and

3.4/100,000, respectively [3].

MM affects mainly elderly people, with a median age at diagnosis

around 66–70 years [4], and is slightly more prevalent in men than

women [1]. MM is a high-burden disease [5] and remains essentially

incurable. However, the treatment landscape for its clinical manage-

ment has evolved quite significantly over the past years. Indeed, MM

has become a focal point of clinical attention due to the notable

advancements in treatment options [6]. The introduction of high-

dose chemotherapy plus autologous stem cell transplant (ASCT) as

well as the approval and use of novel agents, such as proteasome

inhibitors (PIs), immunomodulatory drugs (IMiDs), histone deacetylase

inhibitors, andmonoclonal antibodies (mAbs) used in therapeutic com-

binations (duplets, triplets, or quadruplets) has dramatically improved

patient survival outcomes namely response rate, progression-free sur-

vival, and overall survival (OS) [7, 8] in both newly diagnosed and

relapsed/refractory settings. A large-scale real-world study based

on the data from the European Medicines Agency (EMEA) network

showed that themedianOS increased from2.9 years in the2010–2014

cohort to 4.5 years in the 2015–2020 cohort [9].

The European Society for Medical Oncology (ESMO) treatment

guidelines for MM were first updated in 2017 [10] and more recently

in 2021 [11] to account for the increasing number of treatment options

available following the approval of therapies across the treatment

pathway.

In Portugal, recommendations for managing older and frail patients

withMM in routine clinical practicewere released in 2020 [12], and the

MMtreatment guidelines of thePortugueseGroupofMMin2023 [13].

In Europe, treatment strategies are heterogenous, as drug avail-

ability varies across countries and affects access to novel treatments.

From 2017 to 2022, about 15 innovative agents or regimens were

approved and reimbursed inPortugal, both in frontline and in advanced

treatment lines, expanding the treatment options available for MM.

Currently, approved and reimbursed therapeutic options for MM in

Portugal practically overlap the European setting with access delays

due to approval decisions.

Given the evolving and complex MM treatment landscape, updated

real-world evidence around treatment patterns and pathways is essen-

tial to understanding whether clinical practice is adopting innovation

and effectively contributing to improved outcomes forMMpatients.

This large-scale national study was conducted from 2017 to 2022

across 11 Portuguese public hospitals. The primary objective was to

characterize real-world treatment patterns in MM. The secondary

objectives were to analyze temporal changes in the number of MM

patients, their characteristics, and their treatment duration.

2 METHODS

2.1 Study design and population

A national, observational, multicenter, retrospective, cohort study was

conducted using secondary data of patients treated for MM in the

Portuguese public hospital setting.

Data were extracted from the longitudinal retrospective hospital

drug-related consumption database of IQVIA Consulting [5] (derived

from hospital pharmacy drug management electronic systems) of

a panel of 11 Portuguese public hospitals (Table S1). This database

only collects data on hospital drug consumption dispensed through

hospital pharmacies (inpatient/outpatient) and basic demographic
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What is the NEWaspect of your work?

This real-world characterization of treatment patterns of

multiple myeloma (MM) patients in Portugal between 2018

and 2022 across all treatment lines showed drastically evolv-

ing changes in the uptake of different regimens over time.

What is the CENTRAL finding of your work?

A notable transformation of the treatment landscape driven

by patient access to therapeutic innovation in earlier lines

of treatment, significant increase in the number of patients

under treatment, a greater number of patients reaching

advanced treatment lines, and an increase in the treatment

duration.

What is (or could be) the SPECIFIC clinical relevance of your

work?

Our study demonstrates there has been advances in MM

treatment and access to innovation has been adopted which

in the end will translate into better care and health out-

comes for the patients. The characterization of real-world

treatment patterns in MM may be an important contribute

for informed decisions like a future review and update of

the therapeutical guidelines, to optimize healthcare and

outcomes.

data (age and gender). No further data, including disease diagnosis, are

available.

In this study, MM patients were identified by the consumption of

MM-specific treatment. A list of valid MM regimens across the cohort

periodwas predefined by a clinical expert (Table S2). All patients of any

age who received a valid MM regimen at any time during the cohort

period were included in the study. Additional rules were established to

avoid including patients treated with regimens labeled for conditions

other thanMM (Tables S2 and S3).

The classification of each regimen as first-line (1L), second-line (2L),

third-line (3L), or fourth-line onward (4L+) was not directly available in
thedatabase. Thus, lines of treatmentweredefinedbasedon the cumu-

lative number of switches that each patient experienced over time,

considering a list of consistency rules predefined by a clinical expert

(Table S3).

Data were pseudoanonymized by an automatic nonidentifiable

encryption at hospitals before being sent to IQVIA.

The study was conducted in compliance with the Portuguese

law and the European Regulation 2016/679 and subsequent

amendments.

2.2 Data collection

The patient-level dataset of this study included a unique pseu-

doanonymized patient code attributed by each hospital, hospital

name, patient birthdate, gender, international nonproprietary

name, drug brand, pack size, number of dispensed units, dis-

pensation date (month and year), and cost center (e.g., hospital

department/ward).

To identify patients that may have been treated in more than

one hospital, birthdate, gender, and consumption dates were checked

between hospitals.

2.3 Classification of patients

The following definitions were used to classify patients in each year of

the cohort period:

1. Naïve: a patient not treated forMM in the previous 5 years.

2. Switch: a patient that started a MM treatment different from the

previous one.

3. Drop-out: a patient receiving no treatment for at least 3 months

consecutively.

The same patient may have been classified in more than one cate-

gory within each year of the cohort period considering the dynamics in

his/her clinical condition.

Stem cell transplant (SCT) eligibility was not directly available in the

database. Therefore, a patient was classified as SCT eligible (SCT-E) if

treatment-naïve and under the age of 66, or between 66 and 70 years

old with consumption of four to six cycles of DaraVTd, VTd, VRd, or

VCd (induction treatment). Patients not meeting these criteria were

classified as SCT noneligible (SCT-NE).

2.4 Outcomes and statistical analysis

The study included two cohorts of patients: cohort 1 from Septem-

ber 2017 to August 2022 and cohort 2 from September 2012 to

August 2017. Each patient may have been included in more than

one cohort.

Cohort 1 was considered for the descriptive statistical analy-

sis of the number of MM patients (overall cohort and by gen-

der, age group, naïve/switch, and SCT eligibility) and percentage of

patients by regimen and line of treatment at each year: year 1

(Sep 2017–Aug 2018), year 2 (Sep 2018–Aug 2019), year 3 (Sep

2019–Aug 2020), year 4 (Sep 2020–Aug 2021), and year 5 (Sep

2021–Aug 2022).

Cohort 2 was used to compare modified time to the next treatment

(mTTNT) between cohorts. mTTNT, expressed in months, was defined

as the time from the start of a treatment line to the start of the next

treatment line in patients with at least one switch without censoring

rules. Kaplan–Meier curves were used to summarize mTTNT, strati-

fied by SCT-E and SCT-NE patients. Among SCT-E patients, mTTNT

was also calculated separately for patients switching from 1L to main-

tenance therapy (1L > 1m) and from maintenance therapy to 2L

(1m> 2L).
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(A)

(B)

F IGURE 1 (A) Number of multiple myeloma (MM) patients, overall and stratified by characteristics, and (B) percentage of patients by
characteristic by year. 1L, first-line; 2L, second-line; 3L, third-line; 4L, fourth-line; SCT-E, eligible; SCT-NE, noneligible.

Missing data were not imputed, and valid cases were reported for

each analysis. No formal sample size was calculated, as this was a

population-based descriptive study, not hypothesis-driven. Statistical

analyses were performed using SAS 9.4 (SAS Institute).

3 RESULTS

3.1 Number of MM patients over time

This study included a total of 961 unique MM patients between 2017

and 2022. The cumulative number of MM patients showed a steady

increase, rising from 825 patients in year 1 to 1266 patients in year 5

(Figure 1A), corresponding to a 5-year growth of 53%, or an average

annual growth of 10%.

The characteristics of MM patients remained relatively similar over

the 5-year period (Figure 1B) with only modest fluctuations. By year 5,

most patients were 60 years or older (82%), with a median age of 70

and approximately half were male (55%), the majority were switches

(70%), and 15%were SCT-E (50% of naïve patients).

3.2 Treatment lines over time

The number of MM patients increased over the 5-year period across

all treatment lines, but at a different rate (Figure 2A). The yearly rate

of change in 2L was higher than in other lines perceived by a steeper

slope. The number of patients in 2L and in 3L doubled, while those in

4L+ increased sixfold.

Figure 2B depicts the increasing weight of patients in 2L (from 26%

to 32%) and 4L+ (from 2% to 9%). The ratio of patients in 1L:4L+
dramatically changed from 26:1 in year 1 to 5:1 in year 5.

The maximum number of therapy lines observed for a patient was

six, both in years 1 and 5.

3.3 Treatment regimens per treatment line over
time

Figure 3 describes the percentage of patients treated by regimen in

year 1 and year 5.

In the 1L SCT-E subgroup, therewere nomarked changes over time,

with patients being mainly treated with VCd (44% both in years 1 and

5) and VTd (51% in year 1 and 39% in year 5). Following national reim-

bursement in March 2022, DaraVTd appeared as a new alternative for

2% of the patients in year 5.

The number of patients in maintenance therapy after 1L increased

fivefold from year 1 (n = 40, 7% of 1L patients, 5% of all patients)

to year 5 (n = 204, 33% of 1L patients, 16% of all patients). Dur-

ing this period, lenalidomide became the most common maintenance

treatment, increasing from 43% in year 1 to 76% in year 5, whereas

thalidomidedecreased significantly from55%to15% (data not shown).

In 1L SCT-NE patients, VMP remained the most common regimen

(44% in year 1 and 40% in year 5). There was a very modest increase in

the percentage of patients treatedwith VCd andVRd (+9%of patients,

each) and a decrease with melphalan, prednisolone and thalidomide

(MPT) (−7%) and CTd (−9%).
The treatment landscape in 2L evolved considerably over the 5-year

period. Use of Rd decreased from 46% to 28% and CTd lost relevance,

dropping from 13% to 2%. Daratumumab-based regimens (DRd, Dara

+ d, DVd, Dara+ Td, andDara+Kd) became dominant in 2Lwith a sub-

stantial increase from 2% in year 1 to 42% in year 5, with DRd alone

increasing from 1% to 23%.
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(A) (B)

F IGURE 2 (A) Number and (B) percentage of multiple myeloma (MM) patients by treatment line by year.Note: A patient may have been
counted inmore than one treatment line if a switch occurred. 1L, first-line; 2L, second-line; 3L, third-line; 4L, fourth-line.

F IGURE 3 Percentage of multiple myeloma (MM) patients by treatment regimen in year 1 (Sep 2017–Aug 2018) and year 5 (Sep 2021–Aug
2022; excludingmaintenance).Note: Percentagesmay not sum 100% due to rounding; regimens used in less than 5% both in year 1 and 5were
grouped in “Others”; labels from treatment regimens with less than 2% are not displayed. 1L, first-line; 2L, second-line; 3L, third-line; 4L,
fourth-line; SCT-E, eligible; n, number of patients treated per year; SCT-NE, noneligible.

In 3L, Rd was the most common regimen treating 27% of the

patients in year 1 and20% in year 5. The percentage of patients treated

with daratumumab-based regimens (DRd, Dara + d, Dara + Td, Dara +
Kd, DVd) increased significantly from 11% to 35%. DRdwas used in 1%

of the patients in year 1 but was the second most common regimen in

year 5 (19%).

The considerable diversity of treatment regimens among 4L+
patients showed a heterogeneous treatment pattern. Rd, which was

themost common regimen in year 1 (23%), decreasedmarkedly in year

5 (8%).On theotherhand, daratumumab-based (32%both in year1and

year 5) and carfilzomib-based regimens (5% in year 1 and 25% in year

5) emerged as themost common treatments.

3.4 Drop-out and switch rates over time

In 1L, the drop-out rate remained stable over time, while the switch

rate increased from 23% in year 1 to 36% in year 5. In 2L, the

drop-out rate decreased markedly from 32% in year 1 to 17%

in year 5, accompanied by a modest decrease in the switch rate

(26%–18%). In 3L, the drop-out decreased from 26% to 19%,

and the switch rate increased substantially from 13% to 30%

(Figure 4).

3.5 Modified time to next treatment

mTTNT until 4Lwas compared between themost recent cohort 2017–

2022 (n = 961) and the preceding cohort 2012–2017 (n = 389),

stratified for SCT-E (Figure 5A) and SCT-NE patients (Figure 5B). The

averagemTTNT for each linewas summed toestimate the totalmTTNT

until 4L.

In SCT-E with maintenance, there was an increase of 9 months

between cohorts in the total mTTNT (from 50 to 59 months). This

increase was driven by an additional 4 months in maintenance treat-

ment and an increase of 2months in both 3 and 4L.
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F IGURE 4 Drop-out and switch rates in year 1 and year 5 (switches tomaintenance not considered). 1L, first-line; 2L, second-line; 3L,
third-line; 4L, fourth-line; n, number of patients in each treatment line in year 1 and year 5.

(A) (B)

F IGURE 5 Time to the next treatment (TTNT) for (A) SCT-E patients and (B) SCT-NE patients: 2017–2022 versus 2012–2017. 1m,
maintenance therapy; 1L, first-line; 2L, second-line; 3L, third-line; 4L, fourth-line; SCT-E, eligible; SCT-NE, noneligible.
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In SCT-E without maintenance, the total mTTNT did not change

between cohorts (40 months). However, the time in 1L decreased by

4.6months, offset by an increase of 2months in 3 and 4L each.

In SCT-NE, the total mTTNT increased 7 months between cohorts

(from 41 to 48 months) due to an increase of 11 months in 4L partially

offset by a reduction of 4months in 1L.

4 DISCUSSION

Themainobjective of our studywas to characterize treatment patterns

in MM in patients treated at public hospitals, mainly to understand

how evolving innovation over the last years has been adopted in clin-

ical practice in Portugal. Secondary data related with hospital drug

consumption were retrieved from a panel of 11 national hospitals.

Our study showed a sustained rise in the number of MM-treated

patients throughout 2017–2022. This rise can be primarily explained

by the improved survival rates due to treatment advances, as evi-

denced by the exponential increase in the number of switch patients.

Additionally, the aging Portuguese population (+9.3%people aged 65+
years between 2018 and 2022 [14]) may have also contributed for the

smooth increase in the number of naïve patients.

Similar trends have been reported in Catalonia, Spain [15], between

2018 and 2022, where there was an increase of 48.4% in MM-treated

patients (53% in our study) and an increase of 24.4% in naïve patients

(22% in our study). It should bementioned that no patient referral poli-

cies were implemented during this period that would have justified the

increased patient numbers in the included hospitals.

The COVID pandemic impacted these numbers since the increase

rate between September 2019 and August 2020 (+7%) is lower than
between other consecutive years (+10% to +12%). This has been

reported in a previous publication [16].

Despite the increase in the number ofMMpatients, their character-

istics remained identical over time. Our sample characteristics showed

a slightly male predominance, predominantly elderly patients, mostly

previously treated, with half of naïve eligible for transplant. Age and

gender distribution seem to be aligned with previous studies [5, 17,

18]. However, our study showed a lower rate of SCT-eligible patients

(20% in year 1) compared to the SCT rate reported in a previous study

performed at a Portuguese Comprehensive Oncology Center (32% in

2012–2015).

The number of patients in 2L increased at a higher yearly rate than

in the other treatment lines. Also, it is worth noting the outstanding

increase in patients reaching 3 and 4L+, rising from 12% in year 1

to 21% in year 5. This suggests that patients are accessing to more

effective agents with manageable toxicities, allowing them to be fit for

subsequent treatments and extending their survival.

After 5 years, clinical practice in 1L SCT-E remained similar with

the predominance of bortezomib-based regimens (VTd, VCd, andVRd).

The EHA-ESMO 2021 clinical practice guidelines recommend induc-

tion treatment for naïve SCT-E patients with VRd or DVTd as first

options, or VTd or VCd if first options are unavailable [11]. DVTd was

the only innovative frontline treatment reimbursed in 2022 for SCT-

E patients in Portugal, which explains the modest uptake at the end

of the cohort period (2%) compared with Europe, where this label was

approved earlier. Currently, Portuguese treatment guidelines [13] rec-

ommend DVTd or DVRd as the first options and VRD, VTD, or VCD if

the first options are unavailable.

In 1L SCT-NE, EHA-ESMO 2021 clinical practice guidelines rec-

ommend DRd, DVMP, or VRd as the first option, and VMP or Rd

if the first option is unavailable. At the end of our cohort period,

these daratumumab-based regimens were being used only by 1% each

(included in “Others” in Figure 3), given their late approval in 2022

for SCT-NE. Portuguese current guidelines [13] recommend DRd or

DVMP as the first options and VRd, VMP, or Rd if the first options are

unavailable.

The number of patients in maintenance therapy increased between

2017 and 2022, with a clear shift from thalidomide to lenalidomide,

which was approved in Portugal in 2021. Maintenance treatment with

lenalidomide is licensed and reimbursed in several European coun-

tries and is commonly accepted as the standard of care for all patients

regardless of risk profile and remission, owing to better survival

outcomes [19, 20].

Treatment patterns in 2 and 3L changed considerably, with a pre-

dominance of daratumumab-based regimens in year 5 due to the

reimbursement of DRd in 2L+ and daratumumab in 3L+ in 2018, and

DVd in 2L+ in 2019. This rise in the use of daratumumab-based reg-

imens in both 2 and 3L settings, as well as in 4L+, illustrates the

significant impact of this mAb on MM treatment. The heterogeneous

treatment pattern seen in 4L+ reflects the lack of a standard of care,

with more than 26 different regimens in year 5. Carfilzomib- and

daratumumab-based regimens emerged as themost relevant regimens

in 2022. The regimen Kd not used in year 1 was preferred in year 5,

likely due to its reimbursement in Portugal for 2L+ in 2020.

Over time, the rate of switches in 1L increased. This may have

occurreddue tomoreeffective2L regimens in year5, prompting earlier

or more frequent decisions to switch from 1 to 2L. On the other hand,

these same innovative regimens in 2L may have improved/prolonged

response times, decreasing drop-out and switch rate over time as

patients remained in 2L longer. In 3L, there was an increase in the

switching rate, which may be due to the availability of more effective

treatments in 4L+.
MM is a chronic disease that tends to further relapsewith a progres-

sively shorter TTNT [21] which is fully captured in our study in both

cohorts. The comparative analysis of mTTNT between the two cohorts

(2012–2017 vs. 2017–2022) reveals extended treatment durations in

the more recent cohort. In SCT-E, there was an increase in mTTNT in

patients undergoing maintenance treatment, likely due to the switch

from thalidomide to lenalidomide. In SCT-NE, mTTNT in 4L increased

markedly due to the novel agents. In SCT-E not undergoing mainte-

nance and in SCT-NE, mTTNT in 1L decreased by 4 months, likely

related to the higher switch rate mentioned previously and under-

scores the importance of developing robust treatment protocols for

patients who are not eligible for SCT. Although the mean mTTNT in 2

and 3L remained stable, the maximum observed mTTNT in these lines

is higher in year 5.
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To our knowledge, our study is the first to be conducted in the

Portuguese setting to analyze trends until 2022. We found a single-

center study [17] performed in a Comprehensive Oncology Center

which characterizedMM treatment patterns for a pool of 187 patients

diagnosed and/or treated between 2012 and 2015, a multicentric

study [22] including 386 MM patients above 74 years old and treated

between 2009 and 2016, and a nation-wide study [5] including 1941

MM patients treated in 2016 but not describing treatment patterns.

Since the MM treatment landscape has been rapidly evolving, the

data published in these studies several years ago are not directly

comparable to these results.

Retrospective studies conducted in Europe show that treatment

patterns for MM vary widely across European countries due to local

guidelines, recommendations, or reimbursement limitations, indicating

that homogeneity between the European Union (EU) member states

cannot be assumed [18, 23–26].

A recent real-world study [18] included 2179 MM patients from

France, Germany, Italy, Spain, and the United Kingdom between May

and November 2021. The distribution of patients by treatment line

contrasted significantly with our study (18% in L1, 23% in L2, 29% in

L3, and 29% in L4+). Similar to our study, treatments became more

diverse as lines of therapy increased. Patients on 1L mainly received

bortezomib- (58%), daratumumab- (24%), or lenalidomide-based regi-

mens (15%), but analysis was not stratified for SCT-E and SCT-NE. In

2L, daratumumab-based regimens weremost frequently used (50% vs.

42% in our study). In 3L, patients started to receive more diverse regi-

mens, with equally frequent use of IxaRd, DRd, DVd, and Pd (10%–12%

each). Overall, 41 unique treatment regimens were used in 3L (vs. at

least 25 in our study). In 4L, 36% of patients were treated with anti-

CD38 regimens, and the use of B-cell maturation antigen targeting

regimens was observed for the first time (6%). Overall, it is per-

ceived that innovation reached 1L patients earlier in other European

countries compared to Portugal.

An observational study [24] described the current standard of care

in France, Germany, Spain, and Italy for SCT-E MM patients, record-

ing the evolution of frontline treatment during 2017–2020/2021.

Induction regimens included VRd (28.7%), VTd (29.6%), VCd (7.8%),

daratumumab-based regimens (5.5%), and others. In Portugal, the

use of VRd is increasing but still not as common as in this study.

Maintenance treatment seems to be increasing as reported by the

authors (64.9% planned or ongoing in 20/21) and was dominated by

lenalidomide (86.9% in 20/21), alignedwith trends seen in our study.

4.1 Strengths and limitations

Our study included961uniqueMMpatients betweenSeptember2017

andAugust2022.According toGLOBOCAN[27], therewere2706MM

patients in Portugal between 2018 and 2022 (5-year prevalence).

Therefore, our study may have included 35.5% of the total number of

MM patients in Portugal. According to the same source [27], a total of

994 new cases of MMwere diagnosed in 2022meaning that our study

included approximately 38.9% of all new MM cases in Portugal. Since

GLOBOCANestimates forMMprevalence and incidence include other

code diseases besides MM, these percentages may be even underesti-

mated. Therefore, our estimates are accurate given the expected low

precision error.

Another strength of this study is the inclusion of different types of

hospitals, including Central University hospitals and Reference Oncol-

ogy Centers, where MM patients are treated by Hematologists or

Hemato-Oncologists, from the three most populated regions of the

country. Our study did not include all Portuguese transplantation ref-

erence centers, which may have contributed to an underestimation

of the SCT-E population. Our study does not represent private hospi-

tals, but treatment patterns are not expected to differ from the public

setting.

This large-sample study included all eligible MM-treated patients

recorded in the hospital consumption database without sampling and

therefore minimizing selection bias. Both outpatient and inpatient set-

tings were included, enriching the real-world characterization of MM

patients and clinical practice. The 5-year period under analysis was

chosen for being wide enough to capture changes in MM treatment

patterns over time and the use of new agents approved over the last

years and for being relevant, considering the scarcity of studies cov-

ering this most recent period. The study reflects the most recent data

available during the data extraction.

The data source used in this study is subject to extensive data

quality control, showing a low rate of missing data, and has been

used in previous published studies [5]. Data were limited to drug

consumption records and basic demographic characteristics. There-

fore, MM patients were not identified through a diagnosis code

but rather indirectly by the consumption of MM-specific therapies.

Selection bias was minimized because (1) there are low chances of

missing an eligible MM patient given the compulsory registry of all

dispensed drugs at hospital pharmacies, and (2) a predefined algo-

rithm designed by a clinical expert with comprehensive validation

rules was used to exclude patients treated for indications other

thanMM.

Other characteristics, such as International Staging System (ISS)

stage, Eastern Cooperative Oncology Group (ECOG) status, comor-

bidities, complications ofMM, bone lesions, cytogenetic risk, history of

transplants, history of radiation, and history of other cancers, were not

available in the database, which limited the comparison of our patients’

characteristics with other studies.

The duplication of patients treated in multiple hospitals was mini-

mized. Nevertheless, it is foreseen that double countingmay have been

minor sinceMM referral/transferal between hospitals is not common.

SCT eligibility of naïve patients was indirectly ascertained using

a simplified algorithm based on the patient’s age and drug con-

sumption, which mirrors the course of induction therapy. Therefore,

misclassification bias should beminimal.

First and foremost, this study’s findings are particularly important

because they demonstrate an increased number of patients achieving

more advanced lines of treatment, meaning that patients have access

to innovation and improved health outcomes. This study is also impor-

tant since it may contribute to informed decisions like a future review
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and update of the therapeutic guidelines to optimize healthcare and

outcomes.

5 CONCLUSIONS

This study provides extensive, contemporary, and valuable infor-

mation on real-world clinical practice. It emphasizes the drastically

evolving treatment landscape in MM over the last 5 years the sub-

stantial increase in the number of treated patients, especially those

reaching more advanced treatment lines, and the importance of

access to therapeutic innovation. The increasing complexity of treat-

ment patterns necessitates continuous real-world evidence to guide

clinical practice and optimize patient outcomes. Future research

should focus on long-term outcomes and the development of per-

sonalized treatment strategies to further enhance the management

ofMM.
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