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In their paper the authors1 reported recovery of polyclonal 
immunoglobulins in multiple myeloma (MM) patients after 
autologous stem cell transplantation (ASCT) and initial im-
munoparesis in the ATLAS phase III study that compared 
KRD (carfilzomib, lenalidomide and dexamethasone) and R 
(lenalidomide) as maintenance therapy. The authors found 
that patients in the R arm recovered a polyclonal status more 
than patients in the KRD arm. No difference was seen in 
terms of progression- free survival (PFS) and minimal resid-
ual disease (MRD) negativity status. This is the first study 
that did not show positive association of polyclonal recov-
ery of immunoglobulin and PFS and overall survival in R- 
treated patients as maintenance therapy after ASCT. Limited 
by a relatively small number of patients, results from this 
trial make tremble previous trial associations of immuno-
paresis recovery and better survivals. In fact, the study high-
lights important aspects of MM treatment. Unlike the past, 
some anti- myeloma drugs can have an anti- tumour and an 
anti- normal B- cell compartment effect, resulting not only 
in reduced MM relapses but also in reduced immune recov-
ery, respectively, with a potential higher risk of infections. 
Carfilzomib, a second- generation epoxyketone proteasome 
inhibitor that binds selectively and irreversibly to the prote-
asome, showed great efficacy in MM patients combined with 
an autotransplant strategy, also in high- risk cytogenetics 
patients.2,3 Although the ‘plasma cytotoxic’ effects are well 
reported, the immunosuppressive effects of carfilzomib in a 
continuous maintenance therapy are not completely known.

Interestingly, lenalidomide is an immunomodulatory 
drug with direct anti- tumour activity and various effects 

on the tumour microenvironment. Polyclonal immu-
noglobulin recovery was documented in MM patients 
treated with lenalidomide and was associated with better 
PFS.4,5 Ravi et al. evaluated changes in uninvolved im-
munoglobulins in newly diagnosed MM patients treated 
with different induction regimens. In particular, patients 
treated with lenalidomide and dexamethasone (RD), 
bortezomib and dexamethasone (VD) and bortezomib, 
lenalidomide and dexamethasone (VRD) had increased 
uninvolved immunoglobulins compared to those who 
received high- dose dexamethasone and bortezomib, cy-
clophosphamide and dexamethasone (VCD).6 Indeed, 
preclinical data reported that lenalidomide interferes with 
the BCMA/BAFF/APRIL pathway, which is thought to de-
termine immunoparesis in MM. In fact, soluble BCMA 
is overexpressed in MM patients and may bind with its 
ligands BAFF and APRIL, thus reducing B- cell activation 
and antibody production.7 Lenalidomide is also known to 
enhance cellular immunity by Th1 cytokine production, 
T- cell activation and augmentation of NK cell function. 
Vo et al.8 demonstrated that lenalidomide enhances the 
function of dendritic cells in patients with MM in vitro 
as it stimulates the capacity of allogenic T cells, inhib-
its the genesis of immunosuppressive cells, promotes 
Th1 polarisation of naïve T cells and induces cytotoxic 
MM- specific T- cell lymphocytes.9 A study by Fostier et al. 
showed that lenalidomide maintenance therapy is associ-
ated in vivo with increased naïve CD8+ T cells, memory 
T cells and Treg cells with strong suppressive phenotype, 
augmented expression of both co- stimulatory molecules 
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and inhibitory checkpoint molecules on T cells, and re-
duced numbers of terminal effector CD8+ T cells and 
TIGIT+ CD8+ T cells. The balance between these com-
plex effects ultimately stimulates the immune microenvi-
ronment against MM cells.

Among the latest therapeutic strategies for this disease, 
bispecific antibodies (BsAbs) have emerged as highly ef-
fective agents in the treatment of relapsed/refractory MM 
due to their ability to trigger an immune response against 
myeloma plasma cells. However, their efficacy is compro-
mised by an exhausted immune environment. Since they 
rely on a robust T- cell- mediated response, a permissive 
microenvironment can enable tumour escape in this con-
text. The precise mechanisms underlying this phenome-
non are not yet fully understood but may involve processes 
such as T- cell anergy resulting from increased expression 
of checkpoint ligands and receptors like PD- L1. This 
leads to T- cell exhaustion, impaired cytokine production 
and reduced target cell lysis. Furthermore, an increase in 
Tregs induced by myeloid suppressive cells contributes to 
immune escape. Additionally, the progressive immuno-
paresis in MM, including the reduction or loss of BCMA 
expression, can also lead to treatment resistance.10 A grow-
ing body of evidence increasingly emphasises the pivotal 
role of the immune microenvironment in determining the 
long- term effectiveness of immune therapies. Nonetheless, 
patients treated with BsAbs, who are typically heavily pre-
treated and immunocompromised, exhibit a high overall 
infection rate. The heightened incidence of infections in 
patients undergoing BsAb treatment can be attributed to 
several factors like extensive prior use of immunosup-
pressive drugs, hypogammaglobulinaemia due to plasma 
cell depletion, neutropenia and T- cell exhaustion during 
prolonged BsAb treatment. It is evident how hypogamma-
globulinaemia and immunoparesis can have crucial impli-
cations in the treatment of MM.11 However, result of this 
article is that it does not represent a hallmark of reduced 
PFS. In this scenario, the implications and subsequent 
therapeutic strategies to enhance the effectiveness of ad-
vanced treatment lines or to address infectious complica-
tions can be diverse, including prophylaxis and potential 
combination therapies.
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