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Summary The 64th annual meeting was held in New
Orleans, Louisiana from December 10–13, 2022. More
than 150 abstracts concerningmultiple myeloma have
been presented, mirroring the rapid progression, and
deepening of our understanding of this disease.
Evolution in treatment options includes new thera-
peutic regimens incorporating established drugs as
well as entirely newly discovered substances, target-
ing malignant plasma cells utilizing the power of the
immune system. In the following, a personal short-
cut of hot topics is presented, focusing on data from
large clinical trials which have the potency to change
clinical practice as well as on new treatment options
which may impact future strategies to achieve deep
and durable responses aiming to pave the way to po-
tential cure.
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Newly diagnosed multiple myeloma—patients
not eligible for ASCT

Defining the optimal first-line therapy for patients not
eligible for ASCT (TNE), both theMAIA trial [1] and the
IFM 2017-03 trial [2] have been conducted. Data from
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MAIA were already presented during the last years’
ASH meetings; in 2022 important updates regarding
long-term treatment, tolerability and quality of life
(QoL) were presented.

The MAIA trial [1] evaluated patients with newly
diagnosed multiple myeloma (NDMM) not eligible for
autologous stem cell transplantation (ASCT). In the
experimental arm, patients were treated with daratu-
mumab/Lenalidomide/dexamethasone (D-Rd), while
the comparison cohort received the then-standard
therapy consisting of Lenalidomide and dexametha-
sone (Rd).

In previous years, the MAIA trial was able to show
that triple therapy (D-Rd) is superior to the previous
standard therapy (Rd). Based on the results of the
MAIA trial, the latest guidelines have already been
updated and since then, triple combination therapy
has become the standard induction for patients not
eligible for ASCT. Now, after more than 5 years of ob-
servation, we have deep insights into the side effect
profile, safety and tolerability. It is reasonable to as-
sume that triple therapy is associated not only with
an improved response but also with an increased risk
of side effects. Contrary to this assumption, the D-Rd
cohort’s quality of life was significantly improved in all
patients, including frail patients. Moreover, a reduc-
tion in pain symptoms and improvement of physical
functioning was observed. Overall, there are no new
additional safety concerns, and the results support the
first-line use of D-Rd in transplant-ineligible multiple
myeloma patients, also in patients considered as frail.

The International Myeloma Foundation (IFM)
2017-03 survey (IFM 2017-03) [2], a phase III clinical
trial where the use of daratumumab and Lenalido-
mide (DR) versus Lenalidomide and dexamethasone
(Rd) for the treatment of TNE, frail NDMM patients
was evaluated. The comparison of Dara-Rd (as in the
MAIA trial) versus steroid-sparing Dara-R was not ad-
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dressed because Dara-Rd was not a standard therapy
at the baseline of this study.

But still, the data from this trial should gain insights
into the importance of corticosteroids on treatment
outcome and on the risk of infections when using
daratumumab combined with Lenalidomide without
corticosteroids. The safety data for both treatments
are comparable. The DR cohort showed significantly
more cases of neutropenia. There was no increased
risk of infection or pneumonia. At the same time,
the overall response rate (ORR) in the DR cohort was
significantly higher than in the Rd cohort (ORR: 89%
vs ORR: 77%). The dexamethasone-sparing regimen
(DR) demonstrated deep and rapid responses as well
as a favorable safety profile. It is hypothesized that the
follow-up data on efficacy and safety will show further
advantages of corticosteroid-sparing therapy possibly
as first-line therapy.

Newly diagnosed multiple myeloma—patients
eligible for ASCT

The optimal first-line therapy for patients with NDMM
eligible for ASCT (TE) was evaluated in theMyelomaXI
trial [3] and in the GRIFFIN trial [4].

The Myeloma XI trial [3] among other study goals
aimed to find the optimum duration of lenalidomide
maintenance therapy after ASCT. Lenalidomidemain-
tenance therapy is the standard of care for myeloma
patients after ASCT and is administered as long-term
therapy until progression of the disease.

The most recent data from the Myeloma XI study
were analyzed to answer two main questions: Is fixed
duration maintenance therapy as effective as main-
tenance therapy until progression? Do different risk
groups benefit differently from maintenance therapy?

Patients with NDMM were randomized after ASCT
to receive either lenalidomide maintenance (until
disease progression) or observation. Progression-
free survival (PFS) data were analyzed 2, 3, 4, and
5 years after the time of maintenance randomiza-
tion. The analyzed data provide strong evidence
that in the overall cohort, continuation of lenalido-
mide maintenance therapy for 4–5 years is associated
with improved PFS and that the benefit of lenalido-
mide maintenance therapy diminishes thereafter. In
patients who are minimal residual disease (MRD)
positive, data support continuing lenalidomide until
disease progression. Even in patients with persistent
MRD negativity, there is evidence of benefit from con-
tinued lenalidomide maintenance therapy for a total
of at least 3 years. Controlled randomized trials are
needed to investigate whether it is really safe to sub-
sequently discontinue maintenance therapy in this
cohort.

The phase II GRIFFIN trial [4] evaluated the effects
of Dara-VRD (daratumumab–bortezomib–lenalido-
mide–dexamethasone) compared to VRD as induc-
tion therapy before ASCT followed by D-VRD or VRD

consolidation and later on Dara-R vs R maintenance.
Past analyses of the GRIFFIN study have already
shown a significant increase in stringent complete re-
mission (sCR) with the addition of daratumumab [5].
Among other studies, the GRIFFIN study paved the
way for the inclusion of CD-38 antibodies in induc-
tion therapy. Also, it was analyzed whether Dara-VRD
quadruple combination would lead to increased side
effects and reduced quality of life. Therefore, in the
latest update of the GRIFFIN study, the side effect pro-
file of these quadruple combinations was examined
after a longer follow-up. It was shown that therapy
with Dara-VRD is not associated with a reduced qual-
ity of life but—on the contrary—with an improvement
in quality of life. Again, pain reduction over time was
significant as well as reduction of fatigue after therapy
with the quadruplet. Furthermore, the subgroup of
high-risk patients (cytogenetic high-risk aberrations
present) benefited from the quadruple therapy. The
only subgroup that did not benefit from quadruple
therapy is the ultra-high-risk group with ≥2 high-
risk aberrations. There are still no optimal therapy
concepts for these patients.

High-risk and ultra-high-risk patients

Therapy options for patients with high-risk (HR) or
even ultra-high-risk (UHiR) cytogenetics were exam-
ined in the GMMG-CONCEPT trial, OPTIMUM trial
and a study by Tan et al.

TheGMMG-CONCEPT [6] trial investigated quadru-
plet therapy with isatuximab, carfilzomib, lenalido-
mide, and dexamethasone (Isa-KRd) for high-risk
NDMM as induction and consolidation including TE
and TNE patients. High-risk MM was defined by the
presence of del17p or t(4;14) or t(14;16) or >3 copies
1q21 in combination with ISS 2 or 3-stage disease.

The presented data showed high response rates in
this very difficult-to-treat population, in TE patients
(91% ≥VGPR; 68% MRD-neg) as well as TNE patients
(89% ≥VGPR; 54% MRD-neg). These data are of piv-
otal importance since the presented MRD-negativity
rates are unique so far and, as has already been shown
in other trials, may have an essential impact on overall
clinical outcome and survival.

Since the debate about optimal combination of
proteasome inhibitors during induction is still on-
going, the retrospective study by Tan et al. [7] may
add important information to the topic. Although
only retrospectively analyzed, induction with KRd
and VRd was compared in the management of HR-
NDMM. The phase III Endurance trial [8], published
2020 showed no difference between the two combi-
nations but excluded patients with HR-NDMM. On
the other hand, in the FORTE trial by Gay et al. the
use of KRd+ASCT was superior compared to con-
trol arms and a significant clinical benefit could be
shown for patients with high-risk cytogenetics. Con-
firming these data, the data by Tan et al. showed
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significant improvement in PFS among HR-NDMM
patients who received KRd (median PFS 71 months)
compared to VRd induction (median PFS 41 months).
Taken together, the debate about using KRd or VRD
as induction is still going on.

The OPTIMUM trial [9, 10] examined the use of
a quintuple therapy for ultra-high-risk and plasma
cell leukemia patients. Patients received induction
therapy with up to 6 cycles of daratumumab, borte-
zomib, cyclophosphamide, lenalidomide, and dex-
amethasone (Dara-CVRd) then V-ASCT, followed by
Dara-VRd consolidation for 6 cycles (Cons1), Dara-
VR consolidation for 12 cycles (Cons2) and monthly
Dara-R maintenance until progression. Data after
quintuple therapy induction were released in 2021
[10].

In 2022 the data after Cons2 were presented. Pa-
tients in Cons2 demonstrated a 30 month PFS of 77%.
For context, PFS at 30 months for UHiR patients in
Myeloma XI trial was significantly lower (34% CRd co-
hort). Relevant adverse events (neutropenia and in-
fection) were higher but manageable with extended
Dara-VR consolidation. The OPTIMUM trial results
support extended, risk-stratified post-ASCT therapy
for these ultra-high-risk patients since optimal treat-
ment options are lacking. However, benefit and risk
must be weighed against each other when intensive
strategies with quintuplets are administered.

Triple-class refractory patients

The prognosis of triple-class refractory patients is
extremely poor with a median overall survival of
13 months [11]. Therefore, the identification of more
effective therapeutic strategies for this patient pop-
ulation has emerged as a key priority for multiple
myeloma (MM) research.

Tackling this topic, special attention of this year’s
ASH meeting was on bispecific antibodies and their
use in the relapsed/refractory setting.

Teclistamab is the first T-cell redirecting bispecific
antibody approved forMM. It targets CD3 on cytotoxic
T cells and B-cell maturing antigen (BCMA), which
is overexpressed on the surface of MM cells. Teclis-
tamab is extremely effective when administered as
a single agent in RRMM as we have learned from
the pivotal MajesTEC-1 trial [12]. Now, results from
theMajesTEC-2 [13] trial were presented, where teclis-
tamab was tested in combination with daratumumab
and lenalidomide (Tec-dara-len). The triple combina-
tion showed even better ORR (ORR 94%) than teclis-
tamab-mono (ORR 65%) with a safety profile consis-
tent with tec or dara-len individually.

Elrantamabwas investigated in theMAGNETISMM-
3 study [14]. This humanized bispecific antibody also
targets BCMA and CD3 and showed promising ORR
(61%).

Due to the BCMA expression on healthy plasma
cells, the main observed adverse event in both elran-

tamab and teclistamab treatment is hypogammaglob-
ulinemia. Intravenous or subcutaneous immunoglob-
ulin therapy was used to treat hypogammaglobuline-
mia in 39% (teclistamab-mono) [15] and 41% (elran-
tamab-mono) [14] of patients, respectively.

The MonumenTAL trial [16] investigated the bispe-
cific antibody talquetamab in patients with RRMM.
Talquetamab is a first-in-class, off-the-shelf, T-cell
redirecting bispecific antibody targeting both GPRC5D
and CD3 receptors. Because GPRC5D is not expressed
on B cells, therapy with talquetamab results in fewer
cases of hypogammaglobinemia and a lower rate of
severe infections. Of note, treatment response was
74% in the overall cohort and is still 62.7% in pa-
tients who received prior T-cell redirecting therapies
(other bispecific antibodies, ADCs or CART cells).
Side effects seem to be mild, and focus on dysgeusia,
hair and nail changes. However, longer follow-up for
more detailed information on safety and tolerability
is needed.

First in human

New, so-called 2+ 1 bispecific antibodies are alnuc-
tamab and forimtamig.

These bispecific antibodies have two possible bind-
ing sites and are thus expected to be even more ef-
fective. Alnuctamab [17] is a 2+ 1 BCMAxCD3 T-cell
engager. In a phase 1 first-in-human study, alnuc-
tamab has demonstrated clinical effectivity in RRMM
patients. To reduce CRS risk, the study protocol piv-
oted from intravenous to subcutaneous administra-
tion. One special feature of this antibody is that it
has to be administered weekly (first 2 cycles) at the
beginning, but then only once a month.

Forimtamig [18] (also known as RG6234) is a novel
2+ 1 GPRC5DxCD3 T-cell engaging bispecific anti-
body. Showing similar effectivity, again, an advantage
seems to be the prolonged dosing intervals.

Modakafusp alfa [19] is a first-in-class, innate im-
munity enhancer. It binds with high affinity to CD38
and signals through IFNRa (attenuated IFNa is cou-
pled at the Fc part of the immunoglobulin). Efficacy
data are promising and again, administration seems
convenient with application subcutaneously every
3–4 weeks.

Mezigdomide [20] is a novel oral agent with en-
hanced tumoricidal, and immune-stimulatory effects
compared to immunomodulatory drugs (IMiDs). Ac-
tivity is promising in triple-refractory patients as well
as those with extramedullary disease or prior anti-
BCMA therapy.

And finally, updates regarding CART cells were pre-
sented [21]. Apart from subgroup analyses and effi-
cacy data after longer follow-up, the most important
aspect relates to accelerating the manufacturing pro-
cess. Data from different groups were presented and
showed manufacturing procedures completed in up
to 5 days [22]. If a shorter manufacturing process
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of CARTs would be possible, bridging therapy will no
longer be necessary.
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