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MULTIPLE MYELOMA

1.INTRODUCTION

Multiple myeloma (MM) is part of a spectrum of
pathological conditions known as monoclonal gam-
mopathies. In recent years, significant progress has
been made in treating this disease, with the approv-
al of new agents and new combinations for relapsed
and newly diagnosed patients. The options must be
individualized according to the patient's condition.
Autologous Stem Cell Transplantation (ASCT) up-
front is the standard of care for patients with good
clinical conditions, and usually under the age of 75.
In Brazil and three other Latin American countries,
the median age for patients eligible for ASCT was
54.7 years, and the procedure is being effectively
performed in 58.6% of the patients for whom they
were planned at start treatment. [1]

2. INITIAL TREATMENT OF PATIENTS ELIGIBLE
FOR ASCT

The combination of bortezomib and dexametha-
sone and a third drug such as cyclophosphamide,
thalidomide, or lenalidomide is the primary basis in
pre-ASCT induction therapy. The pre - ASCT induc-
tion is performed for a period of 4 to 6 cycles. The
pre-ASCT combinations based on bortezomib com-
paring with schemes without bortezomib were eval-
uated in a meta-analysis. Post-transplant complete
remission (CR) rate, time to progression (TTP), and
progression-free survival (PFS) were higher in borte-
zomib-based induction, with a tendency to improve
overall survival (OS). [2]

The combination of bortezomib, thalidomide, and
dexamethasone (VTD) was compared to bortezo-

mib, cyclophosphamide, and dexamethasone (VCD)
in a randomized study from the Intergroupe Fran-
cophone du Myélome (IFM). After four cycles, in an
intention-to-treat analysis, 66.3% of patients in the
VTD arm achieved at least a very good partial re-
sponse (VGPR) vs. 56.2% in the VCD arm (P = 0.05).
The overall response rate was significantly higher in
the VTD arm than in the VCD arm (92.3% vs. 83.4%,
P =0.01).[3]

Thalidomide was replaced by lenalidomide in the
bortezomib, lenalidomide and dexamethasone
(VRD) regimen, with higher response rates and less
neuropathy.

The Spanish Group PETHEMA showed excellent re-
sults with VRD in a different dose and number of
cycles than those applied by the French group. VRD
was used in 458 patients at induction (6 cycles) and
post-ASCT consolidation (2 cycles). The responses
deepened during the treatment, reaching 70.4% of
VGPR or better after the sixth induction cycle. After
induction, the CR rate of 33.4% was similar in the 92
patients with high-risk cytogenetics (34.8%), also
deepened after ASCT and consolidation (44.1% and
50.2%, respectively). Rates of minimal residual dis-
ease (MRD) also increased from induction (28.8%)
to transplantation (42.1%) and to consolidation
(45.2%). [4]

Combinations of four drugs, including anti-CD38
monoclonal antibodies, can further improve results.
The CASSIOPEIA phase 3 study was conducted in pa-
tients eligible for ASCT with newly diagnosed MM.
Patients were randomized to receive four cycles of
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pre-transplantation induction and two cycles of
post-transplantation consolidation of VTd alone or in
combination with daratumumab (Dara-VTd).The Da-
ra-VTD arm increased PFS and MRD response rates
compared to VTD alone (34.6% in the VTD-daratu-
mumab vs. arm. 23.1% in the VTD arm (p, .0001). [5]

3.WHEN IS THE BEST TIME TO PERFORM THE
TRANSPLANT?

To evaluate the benefits of ASCT in first line com-
pared to new drugs combinations, the EMNO2 /
HO95 MM Trial compare four cycles of bortezo-
mib-melphalan-prednisone (VMP) versus melphalan
200 mg / m2 (HDM) followed by a single or double
ASCT. In intention to treat analysis, the median PFS
was 41.9 months in the VMP arm and 56.7 months in
the HDM arm (HR=0-73, 0.62-0.85; p = 0.0001). [6]

Another study, conducted by the IFM, evaluated
lenalidomide, bortezomib, and dexamethasone
(RVD) in 700 patients up to 65 years old who were
randomized to receive induction therapy with
three cycles of RVD and then consolidation thera-
py with five additional cycles (350 patients) or high
doses of melphalan and ASCT followed by two oth-
er cycles of RVD (350 patients). ASCT arm patients
obtain a higher CR rate, PFS (50 months versus 36
months) and MRD negative rate compared to the
group without transplant [7].

4. HIGH DOSE CHEMOTHERAPY REGIMENS

The vast majority of high-dose chemotherapy regi-
mens used in MM are based on high doses of mel-
phalan (140 to 200 mg / m2). Combinations, includ-
ing other alkylating agents, have already been used,
but none has shown significant advantages than
melphalan. The use of oral busulfan and melphalan
(BU-MEL) when compared to MEL200, did not offer
benefits for OS (77 versus 70 months, P = 0.4) [8]. The
association of venous busulfan (9.6mg / kg) and mel-
phalan (140mg / m2) is still a subject of studies [4]
and can be used for high-risk patients (9).

5.POST-TRANSPLANT STRATEGIES

Although high doses of melphalan deepen response
rates, most patients inevitably relapse. Post-trans-
plant consolidation and maintenance are two strate-
gies that have been used to improve responses and
increase the duration of remission; however, there is
still much controversy regarding the best strategies.

5.1 CONSOLIDATION / DOUBLE
TRANSPLANTATION

The StaMINA Study was designed to assess the role of
double ASCT and consolidation post-ASCT. Patients
eligible for ASCT were included within 12 months af-
ter starting treatment and were randomly assigned
to ASCT plus consolidation (arm 1) or double ASCT
(arm 2) or a single ASCT (arm 3). All arms included
maintenance with lenalidomide until progression.
The results demonstrated comparable PFS and OS,
suggesting that consolidation with RVD or a second
ASCT was not superior to a single ASCT, followed by
maintenance with lenalidomide in MM's initial treat-
ment. [10]

The EMNO2 / HO95 Study evaluated 1499 MM pa-
tients aged < 65 years eligible for ASCT. Of these,
1121 patients underwent VCD induction and then
a first randomization (R1) that compared four cycles
of VMP (505) versus high doses of melphalan (HDM)
and single or double ASCT (n = 706). 877 patients
underwent a second randomization (R2) for con-
solidation therapy with two cycles of VRD (n = 449)
versus non-consolidation (n = 428), and all patients
received maintenance with lenalidomide at a dose
of 10 mg continuously until progression or toxicity in
both arms. The primary endpoints were PFS after R1
and R2.The PFS of R1 was favorable to ASCT vs VMP
with a median of 56.7 vs 41.9 months respectively,
(HR = 0.73; p = 0.0001). PFS after R2 with adjust-
ment for R1 was significantly prolonged in patients
randomized to VRD (HR = 0.77; 95% Cl = 0.63-0.95;
P = 0.014). The benefit of consolidation was seen in
patients with low-risk cytogenetics (HR = 0.68; P =
0.03), but not in patients with high-risk cytogenet-
ics (del (17p) and / or t (4; 14) and / or t (14; 16); HR
= 1.03; P = 0.91). Another data emerged from this
study, was the advantage in PFS and OS in favor of
performing a double ASCT [6].

5.2 MAINTENANCE

The IFM 2005-02 study compared lenalidomide ver-
sus placebo after ASCT, with 307 patients in each
arm. This trial demonstrated a clear advantage in
PFS for the lenalidomide group (p <0.001). Howev-
er, there was no difference regarding OS. The CALGB
study, on the other hand, demonstrated an advan-
tage of lenalidomide maintenance in both PFS (p
<0.001) and OS (p =0.03). [11.12].

A meta-analysis confirmed a significant improve-
ment in PFS and OS of lenalidomide mainte-
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nance versus placebo or observation. PFS was
52.8 months for the lenalidomide group and 23.5
months for the placebo or observation group. The
median OS was not achieved in the lenalidomide
maintenance group and was 86 months in the pla-
cebo or observation group (HR, 0.75; 95% Cl, 0.63
to0 0.90; P =0.001), representing a reduction of 25%
in the risk of death with maintenance, benefiting all
subgroups, except patients with high cytogenetic
risk and ISS stage 1. [13]

6. ALLOGENIC HEMATOPOIETIC STEM CELL
TRANSPLANTATION

The role of allogeneic bone marrow transplanta-
tion (BMT) in MM's treatment remains controversial,
mainly due to a high transplant-related mortality
(TRM). [14] Non-myeloablative (NMA) and reduced
intensity (RIC) conditioning brought the prospect of
lowering TRM. Although the TRM rate reduction was
achieved, there was no increase in the overall surviv-
al for patients submitted to the allogeneic BMT RIC
due to the increased frequency of relapse. [14]

Several studies have evaluated the strategy of com-
bining an autologous BMT followed by a reduced
intensity allogeneic BMT (Tandem auto / RIC alo).
However, a meta-analysis demonstrated that despite
the high CR rates in the tandem auto / RIC alo, there
was no increase in OS compared to the auto-auto
tandem BMT. It occurs mainly due to a high mortali-
ty rate not related to relapse, primarily attributed to
acute and chronic graft versus host disease. [15]

RECOMMENDATIONS:

« First-line treatment for patients under the age of
75, with good PS and preserved organic functions.
(Grade A of recommendation; level Ib of evidence)

- Recommended conditioning: Melphalan 200mg
/ m2 (Grade A of recommendation; level Ib of evi-
dence)

- Best moment of ASCT: upfront, after 4 to 6 cycles of
induction with a combination of 3/4 drugs, includ-
ing new agents, bortezomib, thalidomide, lenalido-
mide, daratumumab -VTD, VRD, Dara-VTD (Grade A
of recommendation; level Ib of evidence)

- Double transplantation as an initial strategy: Not
recommended (Grade A recommendation; level la of
evidence). Consider for patients with high-risk cyto-
genetic.

- Mobilization of PBSC: Patients responding to induc-

tion treatment should be mobilized with GCSF alone.
Collect a minimum cell dose of 3 x 106 CD34 cells /
kg. It is desirable to store cells for an eventual second
ASCT; in this case, collect at least 6 x106 CD34 cells
/ kg. Plerixafor is recommended for patients with
GCSF mobilization failure (Grade C of recommenda-
tion; level IV of evidence)

- Patients with renal failure: ASCT can be recom-
mended, with a reduced dose in conditioning. Use
melphalan 100 to 140mg / m2 (Grade C of recom-
mendation; level IV of evidence).

- Consolidation strategies after ASCT: Two to four
consolidation cycles, repeating the initial treatment
(VTD or VRD or Dara-VTD), particularly for patients
with no complete response after ASCT. (Grade B of
recommendation; level llb of evidence)

- Maintenance strategies after ASCT: Lenalidomide
until progression. (Grade A of recommendation; Ib
level of evidence).

+ Myeloablative allogeneic BMT or RIC can be con-
sidered for younger patients with good PS and ad-
equate organic function who present high-risk MM
(primarily refractory or less than a year of response
after ASCT or with deletion of chromosome 17p).
The procedure should preferably perform at a Cen-
ter of Excellence. (Grade B of recommendation; level
lIb of evidence).

« RIC after auto-ASCT did not show favorable results
in most clinical studies and is not recommended
(Grade A of recommendation; level b of evidence).

Clinical significance of the measurable residual dis-
ease (MRD) in multiple myeloma patients

Minimal / measurable residual disease (MRD) as-
sessment has been considered the most important
independent prognostic factor in multiple myeloma
(MM), used to assess drug efficacy and in selecting
further therapeutic options in MM[16-20]. Depth
response based MRD emerged as a criterion for bet-
ter results in MM [21-23]. Patients who remain with
detectable MRD after front-line therapy have inferi-
or outcomes [17,24-30] whereas those who achieve
undetectable MRD in bone marrow (BM) have sig-
nificantly improve survival [31-33]. In the context of
autologous stem cell transplantation (ASCT), MRD
status also provides a powerful prognostic informa-
tion in MM [26-27,34], including stratification of risk
relapse after HDT/ASCT (day +100)[16].

However, MM often recurs due to residual MM cells,
drug resistance and/or persistence of resistant dor-
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mant subclones [32,35]. Therefore, more sensitive
and standardized methods, such as next-generation
sequencing (NGS) and next-generation flow cytom-
etry (NGF) [16,33,36-37] are needed to fulfil the MRD
criteria response accordingly with the International
Myeloma Working Group (IMWG) [33,38] (Figure 1).
Moreover, MM patients present high frequency of
extramedullary relapses, not detected by BM-MRD
assessment. Thus, sensitive imaging techniques such
as PET-CT have become relevant in assessing low
levels of disease outside BM [36-37]. Therefore, both
BM-MRD and imaging techniques must be comple-
mentary to assess the response to MM treatment. In
conclusion, considering the patchy pattern of BM in-
filtration observed in MM that leads to a degree of
ambiguity regarding MRD negative results, it would
be safer to make clinical decisions based on MRD
positivity rather than on MRD negativity [37].

Time-points of BM-MRD assessment: MRD kinetics
are more informative than single time point assess-
ments and may be useful to address specific clin-
ical decisions, such as early versus delayed ASCT
for complete response (CR) patients after induction
[33,37]. It allows the identification of chemosensitive
(MRD-negative cases at 2 time points), intermediate,
and chemoresistant patients (MRD-positive patients
at 2 time points) [371].

Recommendations (not consensual): 1) at time of
most optimal response (e.g. immunofixation-neg-
ative CR) ; 2) before ASCT ; 3) at D+100 post-ACST;
4) after post-transplant consolidation therapy; 5) be-
fore the start of maintenance therapy and in subse-
quent time points (e.g. every 6 months), to assess the
maintenance of MRD negativity achieved [16,20,33].

Methods for BM-MRD assessment: flow cytometry
methods do not require patient-specific diagnostic
phenotypic profiles [37] as a reference, but molecular
methods are based on the patient’s initial specific se-
quences of IgH-VJ/DJ and IgK DNA regions [39]. NGF
or NGS have similar sensitivity (10-5 to 10-6 neoplastic
cells), high applicability, specificity and reproducibil-
ity, but their performance depends on strict rigor in
the execution of the methodology [20]. NGS is a labor
intensive and expensive technology, and it is yet not
commonly available for clinical practice [16]

Recommendations for ensuring high quality sam-
ples for MRD detection: 1) first pull of BM aspirates
[19], 2) maximum volume of 2-5mL to avoid hemo-
dilution[15,25-26]. In clinical practice, BM hemodi-
lution needs to be recognized and reported, due to
its impact on the distribution of cell populations
including cPC.

Note: the true prognostic value of the detection
of MM cells in the circulation of MM patients who
achieve a CR should be confirmed in prospective
studies [33].

Method for disease monitoring in serum: Mass spec-
trometry is able to identify the M protein molecular
mass with high precision and accuracy, allowing sin-
gle clone tracking with very high sensitivity, slightly
higher than NGF. It is a promising method for mea-
suring disease activity, but it needs prospective
studies to validate its applicability in clinical trials of
MM [42,43].

MRD assessment reports: to allow a correct inter-
pretation of the MRD results, the MRD report must
provide clear information about the MRD result and
the MRD technique used, including the limits of de-
tection and quantification achieved by the specific
assay used, which are parameters of the sensitivity
of the method [44,45].

Status of MRD in MM and clinical practice current-
ly: The association of MRD negativity and outcome
improvement has been evidenced in both the newly
diagnosed and relapsed/refractory MM patients and
thus is currently considered a prognostic biomarker.
However, at this time, MRD has been established as
a surrogate endpoint only in clinical trials. A surro-
gate endpoint does not directly measure the clinical
benefit of primary interest but rather is expected to
predict the clinical benefit or harm based on epi-
demiologic, therapeutic, pathophysiologic, or oth-
er scientific evidence. Therefore, the use of MRD to
make treatment decisions outside of the context of a
clinical trial is not recommended [46].

LIGHT CHAIN (AL) AMYLOIDOSIS

High dose melphalan followed by rescue with au-
tologous hematopoietic stem cells (ASCT) was in-
troduced as a promising treatment option for light
chain (AL) amyloidosis patients, but with a high
mortality rate. To reduce mortality, the Mayo Clin-
ic Group suggest a risk stratification for ASCT that
is widely used and includes the following criteria:
Age < 70 years, Troponin t <0.06 ng / dl, NT pro-BNP
<5000 ng / L, Creatinine Clearance = 30 mL / min,
Performance Status (ECOG) < 2, Functional Cardiac
Status (New York Heart Association) classes | or Il
maximum of two organic impairments (liver, kidney,
heart or autonomic neurological) , absence of signif-
icant pleural effusion and lack of oxygen support.
Only patients who meet all these criteria are consid-
ered potentially eligible for ASCT. [47]
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Although any recommendation in AL amyloidosis
is controversial by the rarity and heterogeneity of
the disease [48], for which randomized studies are
lacking, the Andromeda Phase 3 study, for patients
with no intention of transplantation, points out the
Dara-CyBorD as a potential therapeutic regimen of
choice for this group of patients. In this Study, 388
patients were randomized to receive CYBorD (cyclo-
phosphamide, bortezomib and dexamethasone) or
Daratumumab- CyBorD. The CR haematological rate,
Major Organ Deterioration - PFS and the organ re-
sponse was in favor to Dara - CyBorD. The safety pro-
file was consistent with that previously observed for
Dara SC and CyBorD. [49]

GROUP RECOMMENDATIONS:

« ASCT is the first-line treatment for patients with
low-risk light chain (AL) amyloidosis. Use risk strati-
fication criteria for this purpose (Grade B of recom-
mendation; level lla of evidence)
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