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REVIEW

From mechanism to resistance – changes in the use of dexamethasone in
the treatment of multiple myeloma

Aaron S. Rosenberg

UC Davis Comprehensive Cancer Center, Sacramento, CA, USA

ABSTRACT
Glucocorticoids, including dexamethasone, have been a mainstay of treatment for multiple mye-
loma (MM) for decades. In current treatment protocols and NCCN clinical practice guidelines,
dexamethasone is included in all phases of MM treatment as a key adjunct to novel therapies
within all preferred therapy regimen, augmenting clinical response rates to these agents. The
inclusion of dexamethasone in MM treatment regimens, combined with novel agents, continues
to deliver good response rates. Further understanding of drug combinations and dose modifica-
tions is anticipated to enhance clinical care, mitigate toxicities and optimize outcomes. New for-
mulations are providing the opportunity for a reduction in pill burden and potential for
medication errors, whereby improving treatment adherence. Here, we summarize and discuss
the role of dexamethasone in the treatment of MM, its mechanism of action and doses used,
and provide a critical appraisal current evidence and its clinical implications.
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Introduction

Advancements in the treatment of multiple myeloma
(MM) have steadily improved the median duration of
survival over the last two decades. However, despite
the introduction of therapeutic advances, including
proteasome inhibitors, immunomodulatory drugs,
monoclonal antibodies and CAR-T cell therapy into the
treatment arsenal, the disease remains incurable and
therapeutic efficacy is especially limited in refractory
and relapsed patients. Several agents have gained clin-
ical approval and treatment strategies may include
two or three drug combinations. The choice of ther-
apy is influenced by numerous factors, including age,
comorbidities, and stem cell transplantation eligibility.

Glucocorticoids, including prednisone and dexa-
methasone, have been a mainstay of MM treatment
regimens since the 1960s. The 2021 National
Comprehensive Cancer Network (NCCN) clinical prac-
tice guidelines for MM include dexamethasone as an
adjunct within all of the preferred therapy regimens.
In current treatment protocols, dexamethasone is
included in all phases of MM treatment as a key
adjunct to novel therapies, augmenting clinical
response rates to these agents [1]. In this narrative

review, we summarize and discuss the role of dexa-
methasone in the treatment of MM, its mechanism of
action and doses used, and provide a critical appraisal
current evidence and its clinical implications.

Dexamethasone in combination therapy for
multiple myeloma treatment and mechanism
of action

Multiagent therapy has been recognized as a founda-
tion of MM treatment. There is an inter– and intra-
tumoral heterogeneity in MM and although patients
may respond well to initial therapy, eventual relapses
are inevitable, and successive lines of therapy are
often characterized by limited duration responses,
potentially leading to treatment resistance.
Advancements in MM treatment have included the
approval and clinical application of agents, some in
combination with each other and all of which include
dexamethasone as part of their label. (Table 1)

Recently, Sudalagunta and colleagues studied treat-
ment effect of 46 combinations of MM agents and
developed a tool to estimate the clinical synergy or
clinical benefit of combination therapy in MM [2].
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During the conduct of the study, they noted a wide
range of the timing of cell-kill effects of the agents;
proteasome inhibitors can induce LD50 in less than
48 h; while immunomodulator, immunologics and
dexamethasone required over 96 h to reduce cell via-
bility to 30% of initial measurements, at maximum
solubility levels [2]. Of the 46 drug pairs studied, dexa-
methasone was noted to have demonstrated clinically
and statistically synergistic activity with Selinexor, car-
filzomib, bortezomib and venetoclax. These findings
align with clinically beneficial results in clinical trials of
the combinations, or as part of multiagent stud-
ies [3–6].

Mechanism of action of dexamethasone in multiple
myeloma treatment
Dexamethasone is a synthetic adrenal corticosteroid
drug that is 25-fold more potent than the naturally
occurring hormone cortisol in its anti-inflammatory
glucocorticoid activity and six times more potent than
prednisone [7]. The efficacy of dexamethasone in MM
is associated with its ability to induce apoptosis within
MM cells. In MM, dexamethasone inhibits the expres-
sion of cytokines (e.g. interleukin-6 (IL-6)) as a result of
inhibition of transcription factor, nuclear factor-kappa
B (NF-jB), which is necessary for the activation of pro-
inflammatory cytokines and other genes. (Figure 1)

IL-6 promotes growth of several tumor types but is
a key cytokine in plasma cell disorders. In MM
patients, most bone marrow plasma cells produce IL-6
and cells proliferate at a significantly higher level than
normal plasma cells. Therefore, inhibition of IL-6 in
MM dramatically reduces cell growth. IL-6 expression

is regulated by four major transcription factors: AP-1,
CREB, C/EBP, and NF-jB. NF-jB is of particular interest
in MM as its inhibition reduces IL-6 production, result-
ing in apoptosis of MM cells.

Dexamethasone-induced apoptosis within MM cells
is mediated by initial binding to the glucocorticoid
receptor. The glucocorticoid receptor is a ligand-acti-
vated transcription factor and once activated, down
regulation of NF-jB can occur. Dexamethasone pro-
vides interference with phosphorylation at RNA poly-
merase II, which is required to initiate NF-jB induced
transcription [8]. It is thought that this reduction in
transcription activity of NF-jB leads to MM cell apop-
tosis as a result of inhibition of antiapoptotic
NF-jB–targeted genes [9–13]. Dexamethasone also
upregulates IjBa, the nuclear inhibitor of NF-kB, block-
ing the ability of NF-jB transcription factors to bind to
DNA, a requirement for proper NF-jB functioning [14].
Bortezomib was the first proteasome inhibitor, and an
NF-kB inhibitor, approved in MM treatment.
Richardson et al. evaluated bortezomib treatment, in
combination with perifosine, with or without dexa-
methasone. The addition of dexamethasone for
patients in PD or SD improved response in both borte-
zomib-relapsed and refractory patients with 38% of
refractory patient responding [15]. The improved activ-
ity from the addition of dexamethasone was similar to
that observed in the CREST (Clinical Response and
Efficacy Study of Bortezomib in the Treatment of
Relapsing Multiple Myeloma) and SUMMIT (Study of
Uncontrolled Myeloma Managed With Proteasome
Inhibition Therapy) [16]. Later generations of prote-
asome inhibitors, including carfilzomib, ixazomib, and

Table 1. Approved agents for treatment of Multiple Myeloma that include dexamethasone in product label.
Multiple myeloma agent Dexamethasone noted on label

Bortezomib Administered either as a single agent or in combination with dexamethasone.
Selinexor In combination with bortezomib and dexamethasone. Dexamethasone 20mg taken orally twice

weekly on Days 1 and 2 of each week.
Carfilzomib Dexamethasone 40mg once per week for 4 weeks in combination with lenalidomide
Daratumumab Dexamethasone 20mg (or equivalent) orally or intravenously 1–3 h prior to every

daratumumab infusion
Ixazomib Citrate Dexamethasone is 40mg administered on Days 1, 8, 15, and 22 of a 28-day treatment cycle.
Lenalidomide Dexamethasone dosing, 40mg once daily on Days 1, 8, 15, and 22 of each 28-day cycle. For

patients over >75 years old, the starting dose of 20mg dexamethasone, orally, once daily
on days 1,8,15, and 22 of repeated 28-day cycles.

Pomalidomide Dexamethasone (40mg/day given only on Days 1, 8, 15, and 22 of each 28-day cycle for patients
aged 75 years or younger, or 20mg/day given only on Days 1, 8, 15, and 22 of each 28-day
cycle for patients aged greater than 75 years).

Elotuzumab On days that elotuzumab is administered, dexamethasone 28mg orally 3-24 h before elotuzumab
plus 8mg intravenously 45–90min before elotuzumab. On days elotuzumab is not administered
but dexamethasone is scheduled (Days 8 and 22 of cycle 3 and all subsequent cycles), give
40mg orally.

Thalidomide Dexamethasone 40mg/day on days 1–4, 9–12, and 17–20 every 28 days.
Isatuximab-irfc In combination with pomalidomide and dexamethasone. Premedication - Dexamethasone 40mg

orally or intravenously (or 20mg orally or intravenously for patients �75 years of age). Cycle 1,
Days 1, 8, 15, and 22 (weekly). Cycle 2 and beyond, Days 1, 15 (every 2 weeks).

Belantamab mafodotin-blmf Only agent that does not include dexamethasone in indication.
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marizomib also target the NF-jB pathway. Ixazomib,
when combined with lenalidomide and dexametha-
sone for relapsed/refractory MM, effectively inhibits
NF-jB activation pathways in MM stromal cells,
decreasing cytokine and growth factor production and
also inhibition of NF-jB signaling in preosteoclasts,
limiting osteoclastogenesis and bone destruc-
tion [17,18].

An important mediator of cellular survival, prolifer-
ation, angiogenesis and migration are the Ras/Raf/
MEK/MAPK/extracellular signal regulated kinase (Erk)
signaling pathways. IL-6 induces MM cell proliferation
by way of the Ras/Raf/MAPK cascade. Xu et al.
reported that at the time of MM diagnosis, Ras muta-
tions may be present in 23–54% and increase to
45–81% in relapsed or refractory patients [19]. The
Ras/Raf/MEK/MAPK (ERK) pathway signaling can be
terminated by dexamethasone [20].

Protein tyrosine kinases also have an important role
in the signaling pathways that control growth, differ-
entiation and apoptosis. Chauhan and colleagues

studied the apoptotic pathways in MM cells and
reported that one induced by dexamethasone was
mediated by Related Adhesion Focal Tyrosine Kinase
(RAFTK) and that dexamethasone triggered RAFTK acti-
vation and apoptosis in dexamethasone-sensitive MM
cells [21].

MM cells express high levels of eIF2a and the inhib-
ition of eIF2 and mTOR translational pathways, by
dexamethasone suppression, additively promotes
apoptosis [22]. Work from Burwick-Sharma highlighted
that dexamethasone treatment of MM cells resulted in
phosphorylation of eIF2a, leading to translational
upregulation of ATF4, a known eIF2 regulated mRNA,
promoting apoptosis [22]. Additionally, they found
that dexamethasone supresses protein synthesis and
represses mTOR signaling by upregulating
REDD1 RNA.

Programmed cell death 5 (PDCD5) is an important
apoptosis-related gene that has been found to be
downregulated in many types of cancers. A study
from Bao et al. found that in MM samples PDCD5

Figure 1. Mechanism of action of dexamethasone in multiple myeloma.
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expression was decreased, noting that it may function
as a tumor suppressor gene and have an important
role in MM pathogenesis [23]. This group had previ-
ously reported that recombinant human PDCD5
(rhPDCD5) plus dexamethasone induced apoptosis in
a MM cell line.

The activation of the canonical Wnt/b-catenin sig-
naling pathway has been shown to contribute to the
progression of MM. b-catenin can translocate into the
nucleus, associating with T-cell factor 4 (TCF4) and
regulate the subsequent expressions of downstream
genes, including c-Myc, survivin and cyclin D1, there-
fore, it has been suggested that inhibition of Wnt/
b-catenin could suppress MM progression. Liu et al.
reported that the combination treatment of rhPDCD5
and dexamethasone in MM substantially decreased
the expression of surviving protein [24]. The group fur-
ther studied the combination of rhPDCD5 and dexa-
methasone on the proliferation of MM cells by
regulating the Wnt pathway. They found that
rhPDCD5 alone had no substantial effect, while the
combination with dexamethasone delivered significant
inhibition of MM growth and suggested the Wnt path-
way as the potential mechanism [25].

Deregulation of cyclin-dependent kinase 4 and 6
(CDK4/6) is requisite for the loss of cell cycle control
in MM. Palbociclib is a selective inhibitor of CDK4/6
and has been studied in sequential administration
combination with bortezomib at a reduced dose plus
dexamethasone, in patients with relapsed/refrac-
tory MM.

Many signaling pathways have been shown to be
involved in regulating MM survival and dexametha-
sone targets several different signal transduction
pathways. Understanding the pathway of dexametha-
sone-induced apoptosis is crucial to understanding
treatment resistance and development of new targets
in MM. As an example, IL-6 secretion is directly associ-
ated with the resistance to spontaneous or dexa-
methasone-induced apoptosis, indicating that the
combination of immunomodulatory drugs with dexa-
methasone delivers a synergistic cytotoxicity and elim-
ination of NF-jB activity, resulting in improved
patient survival.

Toxicities and side-effects of dexamethasone

The inclusion of dexamethasone in many MM treat-
ment regimens has been shown to be synergistic or
additive, leading to improved therapeutic benefit.
However, glucocorticoids can cause a range of mild to
life-threatening side effects, in multiple systems

throughout the body, including the immune system,
musculoskeletal, gastrointestinal, dermatologic, psychi-
atric, cardiovascular, ophthalmic and endocrine [26]
(Table 2). The National Cancer Institute provides com-
mon terminology and criteria that can be applied for
steroid-related toxicity, which includes, Grade 1 (mild),
Grade 2 (moderate), Grade 3 (severe), Grade 4 (life
threatening or disabling) and Grade 5 (death) [27].

The pan-immunosuppressive effects of dexametha-
sone and associated increased risk for infections, espe-
cially when used in certain patient populations such
as the elderly, add complexity to treatment [28].
Therefore, it is important to weigh the potential bene-
fits of the potent action of dexamethasone against the
possibility of toxicities for the patient and mitigate
with dose reductions. Patients with MM are at a far
greater risk of bacterial and viral infections, which has
been shown to be a significant mortality risk, contribu-
ting to 22% of MM patient deaths within the first year
of diagnosis [29]. When comparing high to low-dose
dexamethasone in a treatment regimen combined
with lenalidomide, high-dose dexamethasone was
associated with higher rate of infections (18%), com-
pared to 9% in those newly diagnosed MM patients
receiving the low dose regimen [28]. Although during
initial therapy, bacterial infections occur more often,
viral infections have been shown to occur more fre-
quently in patients treated with proteasome inhibitors

Table 2. Toxicities associated with dexamethasone.
Musculoskeletal Gastrointestinal

� Osteoporosis
� Myopathy
� Osteonecrosis

� Gastritis
� Gastric ulcer formation
� Gastrointestinal bleeding
� Intestinal perforation

Neuropsychiatric
� Hypomanic reactions
� Activated states
� Depression
� Psychosis
� Sleep disturbances
� Behavioral symptoms

� Euphoria
� Aggression
� Mood fluctuations
� Manic behavior

Dermatologic
� Ecchymosis
� Skin thinning and atrophy
� Acne
� Mild hirsutism
� Facial erythema
� Stria
� Impaired wound healing
� Hair thinning
� Perioral dermatitis

Metabolic and Endocrine
� New-onset hyperglycemia
� Cushingoid feature development
� Weight gain
� Adrenal gland

atrophy/insufficiency

Ophthalmic
� Cataract formation
� Increased intraocular

pressure/glaucoma
� Central serous

chorioretinopathy
Cardiovascular
� Fluid retention
� Edema
� Weight gain
� Hypertension
� Arrhythmias

Immune system
� Infection
� Leukocystosis
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and dexamethasone. More specifically, dexamethasone
has been shown to have an association to depressed
cell-mediated immunity against cytomegalovirus and
varicella-zoster [30].

MM patients are at a very high risk of developing
issues related to poor bone health, including osteolytic
bone lesions from increased osteoclastic and
decreased osteoblastic activity, further compounded
by comorbid conditions and as a side effect of steroid
treatment [31]. Glucocorticoid-induced osteoporosis is
a well described side effect of chronic steroid use,
related to the effects of steroids on osteoblasts and
osteocytes. Steroids can impair the replication, differ-
entiation and function of osteoblasts and stimulate
apoptosis of mature osteoblasts and osteocytes, inhib-
iting bone formation. Bisphosphonates are often used
to mitigate the steroid-induced effects to bone health.

Venous thromboembolism (VTE) has been shown to
occur commonly during the initial stages of MM treat-
ment, particularly in patients who receive thalidomide
or lenalidomide, especially in combination with high-
dose dexamethasone, doxorubicin or multiagent
chemotherapy, and less frequently at later stages or
once the disease is well-controlled [32]. A previous
VTE or hyperviscosity have been shown to further
increase this risk. As a VTE prophylactic strategy, the
International Myeloma Working Group recommends
that all patients receiving concurrent high-dose dexa-
methasone or doxorubicin have low-molecular-weight
heparin added to their treatment regimen [32].

Development of acute psychosis has been recog-
nized in patients receiving high-dose glucocorticoids
[33]. In a case series by Delforge and Ludwig, the
potential mental and psychological side-effects of
dexamethasone were highlighted as often underrecog-
nized in MM patients [34]. They reported insomnia
and severe mood swings following dexamethasone
intake and recommend that making inquiries with the
patient’s partner or other family members may be
valuable to accurately assess potential steroid-induced
psychological and/or social problems that may need
to be addressed.

Fortunately, most dexamethasone associated side
effects can be managed effectively with careful moni-
toring; appropriate prophylaxis, pharmacologic, and
nonpharmacologic interventions; and patient and care-
giver education [26]. In 2008, recognizing a need for
specific guidance of steroid therapy side effects in
myeloma, the International Myeloma Foundation’s
Nurse Leadership Board developed a consensus state-
ment for management for healthcare providers [35].
The consensus statement provides recommendations

related to dose reduction of high-dose dexametha-
sone (40mg PO) at the first presentation of Grade 2 or
3 toxicities, including reducing dose frequency, or con-
sidering tapering to dexamethasone 20mg [26].
Further, in 2017, King and Faiman published an
update related to steroid-associated side effects,
patient education tool and corresponding recommen-
dations for management and dose modification. [36]
They highlight the importance of tailoring steroid dos-
ing according to patient characteristics (frailty, comor-
bidities). Advancements in MM therapies, with new
mechanisms of action are introducing a shift toward
greater flexibility of steroid dosing, with minimal
impact to outcomes. Importantly, Rajkumar and col-
leagues evaluated lenalidomide treatment with either
high or low-dose dexamethasone and found that
diminishing the high-dose dexamethasone regimen to
a once-weekly or low-dose regimen could significantly
reduce side effects without losing therapeutic effi-
cacy [28].

While practitioners may taper off dexamethasone,
this practice has been understudied and is worthy of
future research. One notable example is a randomized
trial in newly diagnosed MM patients with intermedi-
ate frailty scores not proceeding to transplant were
randomized to continuous lenalidomide and dexa-
methasone or fixed duration lenalidomide and dexa-
methasone followed by reduced dose lenalidomide
maintenance [37]. In that study overall response rates,
depth of response and progression free time were
similar in both arms. Event free survival, which
included grade 4 hematologic adverse events, grade
3-4 nonhematologic events, lenalidomide discontinu-
ation along with progression or death, favored the
fixed duration and maintenance arm. This study sup-
ports the concept, that at least in this patient popula-
tion, continuous therapy with dexamethasone does
not improve outcomes and is associated with higher
toxicity. In the relapsed refractory setting, only belan-
tamab, mafodotin and the recently approved CAR-T
cell products have not relied on combinations with
dexamethasone for their approval.

Dexamethasone resistance

Despite the extensive use of dexamethasone in MM
treatment regimens, up to half of patients do not
respond and it is not uncommon for patients to
develop a resistance to it following prolonged expos-
ure to high doses [38]. Unfortunately, resistance devel-
opment is associated with poorer outcomes [39].
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Several mechanisms have been implicated in dexa-
methasone resistance in MM, as well as the identifica-
tion of subgroups that are more susceptible.

Glucocorticoid receptor expression is critical for the
sensitivity of MM cells to dexamethasone and as
expected, reduced expression leads to weakened cyto-
toxic effect. Decreased glucocorticoid receptor expres-
sion or receptor loss is a common cause of
dexamethasone resistance [40]. Researchers are
actively developing novel therapeutics a that can be
used to overcome glucocorticoid resistance in the
absence of glucocorticoid receptors.

IL-6 secretion is directly associated with resistance
to dexamethasone-induced apoptosis as it activates
JAK/STAT signaling and upregulates antiapoptotic pro-
teins, BCL-XL and myeloid cell leukemia sequence-1.
(MCL1) [41]. Additionally, IL-6 activates SRC-homology
tyrosine phosphatase 2 (SHP2), which blocks activation
of RAFTK by dexamethasone and resulting apoptosis.

Deregulated expression of microRNAs (miRs) plays a
role in the pathogenesis and progression of multiple mye-
loma. The upregulation of miR-21 has been associated
with the development of dexamethasone resistance in
MM cells when bound to bone marrow stromal cells, sug-
gesting that the tumor microenvironment is an important
component in cell adhesion mediated resistance [42].

Overexpression of Bcl-2, a regulator of glucocortic-
oid induced apoptosis, has been associated with dexa-
methasone resistance in MM cells [43]. Chen and
colleagues recently studied the potential of dihydroar-
temisinin, to overcome dexamethasone resistance in
MM. They reported that dihydroartemisinin aug-
mented the dexamethasone effects within MM cells,
resulting in increased production of reactive oxygen
species (ROS) and translocation of cytochrome C from
the mitochondria to the cytoplasm, and importantly,
downregulated dexamethasone-induced expression of
Bcl-2, overcoming resistance [44].

Another potential mechanism of drug resistance in
MM is related to clonal evolution of MM cells. In the
study from Avet-Loiseau, relapsed and refractory MM
patients treated with lenalidomide and dexametha-
sone in the presence of del(13) and t(4;14) chromo-
somal abnormalities exhibited lower response rates
and shorter median progression-free survival [45]. B7
homolog 1 (B7-H1), (programmed death ligand-1
(PDL-1) or CD274), an inhibitory molecule of T cells, is
upregulated on the surface of cells from MM patients
and has been implicated in the protection of tumor
cells from immune attack. Tamura et al. compared B7-
H1 -/þ human myeloma cells lines (HMCLs) and found
that B7-H1þ HMCLs were more proliferative and less

susceptible to dexamethasone and melphalan treat-
ment that B7-H1- and were also associated with higher
Bcl-2 and FasL expression [46].

Dexamethasone-induced Ras-related protein 1
(RASD1) supresses cell growth and is encoded by the
RASD1 gene on chromosome 17. Methylation of
RASD1 was found to be associated with its inactiva-
tion, correlating with resistance to dexametha-
sone [47].

Mutations of the NF-jB gene are highly prevalent
in MM and have a pivotal role in drug resistance.
Keats et al. studied the NF-kB pathway in the patho-
genesis of MM and reported results that suggest that
constitutive activation of the non-canonical NF-kB
pathway by inactivation of TRAF3 is associated with
dexamethasone resistance and proteasome inhibitor
sensitivity [48]. The authors note that the resistance to
dexamethasone was unexpected but associate the
finding to one of the mechanisms of action of gluco-
corticoids is to target only the canonical
NFkB pathway.

Although important advancements have been
made toward understanding dexamethasone resist-
ance in MM, definitive mechanisms remain unclear
and drug development continues to strive to over-
come the varying mechanisms of drug resistance.

Dexamethasone dosing and administration in
multiple myeloma

As noted, dexamethasone is nearly ubiquitous in MM
treatment regimens, commonly dosed orally, 40mg,
once weekly [49]. To our knowledge, this frequently
used dose, or a maximum tolerated dose, was not
established as the result of early phase clinical trials,
but rather based on empirical evidence.

Achieving the desired 40mg dose of dexametha-
sone, using commonly available 4mg tablet, requires
the patient to take ten tablets daily, in addition to the
other oral agents included in their chemotherapy regi-
men. The treatment regimens for multiple myeloma
patients are complex and can be associated with a
heavy pill burden, contributing to increased risk of
poor adherence, resulting in less effective dosing
which contributes to a negative impact on treatment
and survival outcomes [50]. Fewer drugs in an oral
regimen may be associated with better adherence,
though more robust studies on this topic are war-
ranted [49]. Recently, a 20mg oral formulation of
dexamethasone (Hemady TM, Acrotech Biopharma) was
approved by the US FDA to be used in combination
with other antimyeloma products, allowing for
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decreased pill burden [51]. Although there are recog-
nized benefits to fewer tablets, currently there is a sig-
nificant cost difference per total dose between
branded 20mg dexamethasone tablets and available
lower dose generic brands that may be an important
consideration for patients.

It is important to recognize that dose reductions of
dexamethasone are often needed, due to patient age, tol-
erability and toxicity. Careful monitoring of mood disor-
ders and immunosuppression is required and dose
adjustments made accordingly to improve tolerability.
Although steroid dosing is typically reduced in elderly
patients (>70yrs) from 40mg to 20mg, a standard dosing
guideline and consistency among clinicians is lacking.

Use of dexamethasone for early disease control, fol-
lowed by a tapering and discontinuation, rather than
chronic steroid use, is becoming more widely practiced.
Key trials have provided clinically meaningful data
regarding the use of glucocorticoids in the modern era
as well as historical studies. Investigations of high versus
low dosing of dexamethasone, dose modifications and
reductions, and the clinical applications to different pop-
ulations have improved treatment delivery and out-
comes. A decade ago, Rajkumar et al. investigated
whether low-dose dexamethasone in combination with
lenalidomide is non-inferior to and has lower toxicity
than high-dose dexamethasone plus lenalidomide [28].
The treatment regimen included lenalidomide and a
high dose dexamethasone group, 40mg on days 1–4,
9–12, and 17–20 of a 28-day cycle, compared to a low-
dose regimen of dexamethasone 40mg on days 1, 8, 15,
and 22 of a 28-day cycle (low dose) with the same lena-
lidomide dosing. In this study of 445 patients, lenalido-
mide plus low-dose dexamethasone demonstrated
better short-term overall survival and lower toxicity than
the high-dose dexamethasone combination in newly
diagnosed myeloma [28]. More recently, in a randomized
phase III study of lenalidomide-dexamethasone treat-
ment for elderly MM patients, LaRocca et al. assessed
the efficacy and feasibility of a dose/schedule-adjusted
regimen with or without dexamethasone [37]. Enrolled
patients received 20mg dexamethasone on days 1, 8,
15, and 22 until progression or intolerance. They
reported that early interruption of dexamethasone, and
lenalidomide dose reduction to 10mg as maintenance
after the initial nine cycles, did not affect the efficacy of
this regimen [37]. Additionally, in this elderly cohort,
31% of patients required a reduction in dexamethasone
dose due to adverse events, further confirming tolerabil-
ity issues, which may also negatively impact treat-
ment adherence.

Conclusion

With few exceptions, dexamethasone has been
included in combination therapies for patients from
first-line therapy and through the relapsed-refractory
setting. While resistance has been documented, the
ongoing inclusion of dexamethasone persists as it con-
tinues to deliver good response rates, due to its activ-
ity and non-overlapping toxicity toxicity profile with
other therapies. In addition to demonstrated anti-mye-
loma activity, dexamethasone may also mitigate some
side effects, such as nausea and anorexia, seen with
other synergistic myeloma therapy. However, it is
important to note that dexamethasone also has its
own toxicity profile, including hyperglycemia,
immunosuppression, insomnia, and agitation/anxiety.

Future studies addressing dexamethasone resist-
ance, and potentially sparing dexamethasone in later
line therapies are both lacking and warranted.
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