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Abstract

Patients with multiple myeloma (MM) seem to be at increased risk for more severe COVID-19 infection and associated
complications due to their immunocompromised state, the older age and comorbidities. The European Myeloma Network
has provided an expert consensus statement in order to guide therapeutic decisions in the era of the COVID-19 pandemic.
Patient education for personal hygiene and social distancing measures, along with treatment individualization, telemedicine
and continuous surveillance for early diagnosis of COVID-19 are essential. In countries or local communities where
COVID-19 infection is widely spread, MM patients should have a PCR test of nasopharyngeal swab for SARS-CoV-2
before hospital admission, starting a new treatment line, cell apheresis or ASCT in order to avoid ward or community spread
and infections. Oral agent-based regimens should be considered, especially for the elderly and frail patients with standard
risk disease, whereas de-intensified regimens for dexamethasone, bortezomib, carfilzomib and daratumumab should be used
based on patient risk and response. Treatment initiation should not be postponed for patients with end organ damage,
myeloma emergencies and aggressive relapses. Autologous (and especially allogeneic) transplantation should be delayed
and extended induction should be administered, especially in standard risk patients and those with adequate MM response to
induction. Watchful waiting should be considered for standard risk relapsed patients with low tumor burden, and slow
biochemical relapses. The conduction of clinical trials should continue with appropriate adaptations to the current
circumstances. Patients with MM and symptomatic COVID-19 disease should interrupt anti-myeloma treatment until
recovery. For patients with positive PCR test for SARS-CoV-2, but with no symptoms for COVID-19, a 14-day quarantine
should be considered if myeloma-related events allow the delay of treatment. The need for surveillance for drug interactions
due to polypharmacy is highlighted. The participation in international COVID-19 cancer registries is greatly encouraged.

Introduction

The coronavirus disease 2019 (COVID-19) has been rapidly
evolved into a pandemic around the globe, since its emer-
gence as an outbreak in Wuhan, China in late 2019. The
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clinical presentation of the infection with the novel cor-
onavirus SARS-CoV-2 varies significantly among the
individuals and ranges from completely asymptomatic cases
to potentially lethal respiratory infection and multi-organ
damage [1]. The lack of herd immunity renders the popu-
lation vulnerable to SARS-CoV-2 infection, whereas the
case-fatality rate is not unanimous among different coun-
tries [2]. Increased age (65 years and above, especially 75
years and above), male gender, obesity and the presence of
comorbidities are strong predictors of adverse outcomes
among hospitalized patients with COVID-19 [3].
Accumulating data have consistently shown that patients
with cancer are at increased risk for more severe COVID-19
infection and associated complications. In a hospital-based
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cohort of 338 patients with COVID-19 including 105 with
coexistent malignancies, those with cancer had poorer sur-
vival (p = 0.02), had a higher chance of having at least one
critical or severe manifestation (p <0.01) and were more
frequently admitted at the intensive care unit (p =0.01)
compared with those without any malignancy [4]. In
another retrospective study including 28 cancer patients
with COVID-19, the administration of antineoplastic treat-
ment within 14 days from COVID-19 diagnosis was sig-
nificantly associated with the risk for severe disease (HR =
4.08, p=0.037) [5]. Chemotherapy or cancer-related sur-
gery within 30 days from COVID-19 diagnosis has also
been associated with increased risk for severe disease
(OR =5.34, p=0.0026) [6]. Despite various methodolo-
gical limitations mainly due to the retrospective design, a
meta-analysis of available studies has confirmed these
observations [7]. For this reason, PCR screening for
COVID-19 has been proposed in patients with lung cancer
who are going to start a new treatment and this may be used
more extensively in other cancers soon [8].

Vulnerability of patients with multiple
myeloma

Multiple myeloma (MM) is a plasma cell dyscrasia char-
acterized by the malignant proliferation of clonal plasma cells.
The overproduction of a monoclonal component consisting of
dysfunctional immunoglobulin, along with the suppressed
levels of normal immunoglobulin classes, and the dysfunc-
tional cellular and innate immunity, is the basis for the sub-
optimal immunological response of the host against
pathogens. Renal impairment that is a frequent complication
of the disease further contributes to the dysfunction of
immune system and the development of infections and sepsis
in MM [9]. Moreover, the current drug armamentarium
against MM encompasses agents with substantial hematolo-
gical toxicity, including neutropenia and lymphopenia [10].
Infections are a major source for morbidity and mortality
among patients with MM [11-13]. Clinical studies have
shown that patients under treatment with immunomodulatory
drugs (IMiDs) and proteasome inhibitors (PIs) are at increased
risk of severe infections [14, 15]. PIs impair T-cell function
and are associated with varicella zoster virus (VZV) reacti-
vation. Although CD38 directed monoclonal antibodies
reduce immunosuppressive regulatory T cells, they also
deplete natural killer (NK) cells and increase the susceptibility
to viral and bacterial infections [16, 17]. High dose of steroids
and high-dose melphalan with autologous stem cell trans-
plantation (ASCT) further contribute to a immunocompro-
mised state. Therefore, vaccination and prophylaxis with
antivirals and antibiotics has been integrated in the manage-
ment of patients with MM [18, 19].

Furthermore, patients with MM are typically older adults
with several age-related comorbidities that have a sig-
nificant impact on disease outcomes [20]. The multifactorial
burden of cardiovascular disease is also substantial and may
be aggravated by preexisting conditions, disease compli-
cations and drug toxicities [21]. In addition, individuals
with MM are at an increased risk for venous thromboem-
bolism (VTE) that may vary according to patient-, disease-
or treatment-related characteristics [22].

Although there is limited published evidence regarding
the characteristics and outcomes of patients with MM and
COVID-19 infection [23], clinical experience is growing
rapidly in the field. Older age, male gender, obesity and
comorbidities, mainly including immune impairment, car-
diovascular disease, lung impairment and diabetes, have
been repeatedly reported as risk factors among patients with
COVID-19 [1, 3, 24, 25]. SARS-CoV-2 infection promotes
a hypercoagulation state, as well [26]. Taking all the above
into consideration, it is clear that patients with MM present
with an increased risk of COVID-19 related complications
with a potentially fatal outcome.

In this context, international and national recommenda-
tions have been formulated in order to guide physicians in
the management of patients with MM. A summary of cur-
rently available recommendations is presented in Table 1
[27-33]. Although the general principles seem to coincide,
there are aspects that have to be elucidated. Therefore, the
European Myeloma Network (EMN) deemed it useful to
provide updated guidance on the management of patients
with MM in the era of COVID-19 pandemic (Fig. 1), while
recognizing the need for generating prospective evidence-
based myeloma-specific data.

General recommendations

In the era of the COVID-19 pandemic, we should care for
our patients by minimizing their risk for infection without
lowering our standards for providing them with the optimal
therapeutic approach [34]. However, adaptations in our
organization and prioritization of our clinical strategies are
necessary in order to effectively confront the challenges in
cancer care that are created by the pandemic [35-37].
Individualization of our strategy is essential and, apart from
the well-established patient- and myeloma-related factors,
we should also consider the current dynamics of the
COVID-19 infection in the community.

Patient and caregiver education for disease prevention is
of outmost importance. Hand hygiene and social distance
are vital for preventing COVID-19 transmission, since there
is no vaccine and no SARS-CoV-2-specific treatment
available yet. Patients, caregivers and health professionals
should be encouraged to wear a face mask when visiting the
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Patient with MM
(at initiation of any line of
treatment, ASCT, or at
admission)

COVID-19 suspicion;
countries with high spread
of SARS-CoV-2

|| treatment can be delayed
NO symptoms -if not, start anti-myeloma treatment
-taper steroids to lowest dose.
-close surveillance
(+) test plus
symptoms -Hold all anti-myeloma therapy

(-) test —>{ -Start or continue anti-myeloma treatment
--Close surveillance

" ; -quarantine for at least 14 days if myeloma
+) test plus

-Caution for drug-drug interactions
-Consider investigational drugs for COVID-19

Continue
therapy as per LOowW
clinical practice

Community and personal
risk for COVID-19 infection

-Hospital admission based on signs and
symptoms, comorbidities

HIGH

(in case of P

Continuous monitoring for COVID-19 signs and symptoms
a PCR test should be performed)

| ! l

| l

General Do not postpone treatment NDMM
-Patient and caregiver -Myeloma emergencies (eg Transplant-eligible
education spinal cord compression, -Delay stem cell harvest and

-Telemedicine and remote
consultations
-Clinic re-organization plan

ASCT in standard risk
patients
-If necessary, GCSF-only

acute renal failure)
- NDMM with CRAB
features

-All-oral drug regimens - RRMM with mobilization +/- plerifaxor
-Treatment re-schedule symptomatic/aggressive -Induction up to 6-8 cycles
and de-intensification for relapse -Consider ASCT for high-risk

responding patients -Continue oral maintenance

(weekly vs biweekly Pls),
dexa de-escalation,
monthly daratumumab

RRMM MGUS/sMM
-Watchful waiting for -Watchful waiting
biochemical relapses -
-Prefer oral agents
-De-intensify upon sufficient
response

NDMM
Transplant-ineligible
-All-oral regimens in unfit
patients
-All-oral for fit and
intermediate-fit as bridge for
two cycles in cases of
hospital spread of COVID-19;
otherwise VRd, DaraRd,
DaraVMP
-Addition of bortezomib or
daratumumab for high-
risk/non-responding unfit
patients
-Reduce dexa to 20mg/week
-Discontinue dexa after 9
cycles for responding
patients

Supportive care
-Consider GCSF prophylaxis
-Blood transfusions upon Hb<7
-Switch to three-monthly
zoledronic acid or delay
-Be careful in delaying
denosumab

Fig. 1 Decision-making algorithm for the management of patients with MM in the era of the COVID-19 pandemic. In case of COVID-19
suspicion and a positive PCR test for SARS-CoV-2, treatment decisions should be made based on patient symptoms. A tailored approach is
suggested based on the community and individual risk for COVID-19 infection.

clinic or going outside home. Respiratory masks are the best
way to prevent the disease from spreading through the air
via coughs or sneezes. Surgical masks are recommended to
those who are more likely to contract or already have the
infection to avoid spreading it further. Masks such as FFP2
and FFP3 are ideal for those who are not yet ill, or health
care professionals taking precaution to prevent infection
with SARS-CoV-2 when working or being near those who
may have symptomatic disease. Even °‘self-made cloth
masks’ have been proposed to be used for the entire com-
munity in several countries, when distancing cannot be
achieved, especially in not open-air areas.

Telemedicine and novel technologies for remote com-
munication are endorsed in order to reduce patient visits to
the clinic. Blood examinations can also be preferred to be
performed in a local laboratory instead of a high-volume
hospital. In this case, caution should be made during the
disease evaluation, because different laboratories may apply
different techniques with distinct reference ranges, espe-
cially when determining free light chain levels. Unantici-
pated results should be confirmed in the reference
laboratory.

Whenever possible, all-oral drug combinations should be
considered over intravenous or subcutaneous agents in
order to reduce visits to the clinic. However, this decision
should be balanced with efficacy, providing the oral regi-
men is not inferior to the alternative intravenous scheme.

SPRINGER NATURE

Treatment re-schedule and de-intensification can be
considered for responding patients [38]. This may pertain to
switching from twice to once weekly regimens (e.g., bor-
tezomib and carfilzomib), monthly daratumumab infusions
by omitting the bi-monthly phase, and dexamethasone de-
escalation. In the absence of previous infusion-related
reactions, daratumumab may also be safely administered
in 90 min under close monitoring [39]. A new subcutaneous
formulation of daratumumab will reduce the injection time
to 5 min and the rate of infusion reactions.

Treatment cannot be postponed in some cases of mye-
loma emergencies. Severe anemia and renal failure may
necessitate hospitalization and immediate initiation of anti-
myeloma treatment along with supportive care [22]. Spinal
cord compression may necessitate immediate initiation of
radiotherapy and/or orthopedic decompensation [40, 41].
Orthopedic treatment of impeding fractures and radio-
therapy for palliation of pain unresponsive to analgesics
should not be postponed [40].

Continuous monitoring for COVID-19 signs and symp-
toms is highly recommended in order to prevent in-hospital
dissemination of the disease. All patients should be
screened for potential COVID-19-related signs and symp-
toms or contact with any person with suspected or con-
firmed COVID-19 infection, in order to be tested for SARS-
CoV-2. In countries or local communities where COVID-19
infection is widely spread, MM patients should have a PCR
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test of nasopharyngeal swab for SARS-CoV-2 before hos-
pital admission, starting a new treatment line, cell apheresis
or ASCT in order to avoid ward spread and infections; this
strategy has been performed with striking success at centers
with larger test capabilities [8]. For patients admitted into
the ward (i.e., for ASCT) we should limited the rotation of
the companion person, and ideally this person should have a
negative SARS-CoV-2 PCR.

In cases of myeloma patients with positive PCR test for
SARS-CoV-2, but with no symptoms for COVID-19
infection, a 14-day quarantine should be considered if
myeloma-related events allow the delay of treatment (i.e., if
the patient does not have acute renal impairment or exten-
ded bone disease with fractures, severe anemia or other
features of aggressive disease). Otherwise, treatment should
be given with very close monitor of the patients for the
development of COVID-19 signs and symptoms. If the
patient has symptoms of COVID-19 infection, anti-
myeloma treatment should be delayed until total recovery
from COVID-19.

Testing of doctors and nurses is another important issue.
Local guidelines should be followed; however, testing of
health professionals not only in case of symptoms or contact
with a known COVID-19 case is highly recommended, i.e.,
on a monthly basis until a vaccine against SARS-CoV-2 is
ready for use.

Patients with newly diagnosed multiple
myeloma

Treatment should not be delayed for newly diagnosed MM
(NDMM) patients with active disease [42]. In particular,
these patients have significant immune dysfunction but an
uncontrolled malignant clone that has affected the host
immunity long before the MM diagnosis is made in most
cases. The overall tumor burden, as defined by laboratory
and imaging studies, and the previous history of asympto-
matic long-standing paraproteinemia should be also taken
into consideration. Patients who are in the maintenance
phase of their treatment should continue with their oral
therapy and reduce visits to the clinic, whereas sub-
cutaneous bortezomib administration might be omitted or
delayed depending on the achieved depth of response and
the risk of relapse.

Transplant-eligible NDMM patients

In view of the novel triplet (or quadruplet) upfront combi-
nations for NDMM patients the necessity of upfront ASCT
has been challenged [43]. In this context and due to the
anticipated immunosuppression following ASCT, it is
recommended to postpone mobilization, stem cell harvest,

conditioning and ASCT, mainly in patients with standard
risk disease. Physicians may completely avoid ASCT in
patients with marginal fitness due to age or comorbidities.
Stem cell harvest without ASCT should be considered for
patients receiving daratumumab and or lenalidomide-based
induction in order to achieve a sufficient stem cell yield
[44, 45]. In this case, GCSF-only mobilization with the
potential addition of plerifaxor should be considered in
order to avoid the immunosuppressive effect of high-dose
cyclophosphamide. However, in case of close contact with a
person diagnosed with COVID-19, stem cell harvests and
any transplant procedures should not be performed within at
least 14, and preferably 21, days from the last contact.

Induction treatment can be administered for an extended
period for up to 6-8 cycles. The combination of bortezomib
with lenalidomide or thalidomide and dexamethasone (VRd
or VTD), as well as the combination of daratumumab with
VTD (DaraVTD) consist the preferred induction therapy
[46—48]. The treatment schedule can be modified, for
patients with sufficient response. Patients with high-risk
disease features may receive ASCT after 68 induction
cycles due to otherwise increased probability of progres-
sion. In this situation and in cases where the ASCT pro-
cedure cannot be postponed according to physician’s
discretion, exclusion of COVID-19 infection by PCR for
SARS-CoV-2 is deemed necessary, along with strict pre-
cautions to prevent COVID-19 transmission in the trans-
plantation department.

Transplant ineligible NDMM patients

Treatment for patients who are not eligible for transplant
should be based on all-oral regimens, e.g., lenalidomide
with dexamethasone (Rd), especially for unfit patients,
whereas the addition of bortezomib or daratumumab can be
considered for patients with high-risk disease, or for those
without sufficient response to Rd. For fit or intermediate-fit
myeloma patients Rd can be considered as a bridge for 2-3
cycles, in case the COVID-19 pandemia is at a peak in the
hospital; otherwise, the approved VRd or daratumumab-
based therapies (DaraRd or DaraVMP) should be con-
sidered. Dexamethasone should be reduced to 20 mg
weekly, whereas de-escalation (or even interruption) should
be considered for responding patients, especially after the
completion of 9 cycles of treatment.

Patients with relapsed/refractory MM

Depending on the COVID-19 circumstances in the com-
munity, watchful waiting may be considered for bio-
chemical relapses, especially for patients with a slow and
gradual increase in the paraprotein level. However,

SPRINGER NATURE
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patients with refractory disease, new onset of CRAB
features or those with a biochemical relapse and a history
of aggressive relapse with rapid deterioration of the
clinical presentation should receive next-line treatment
without delay.

Regarding the selection of treatment regimen, orally
administered agents (ixazomib, lenalidomide, pomalido-
mide, and panobinostat) should be considered, if appro-
priate, again due to the patients’ lesser need to be seen and
treated at hospital/out-patient facilities. Neutropenia due to
lenalidomide or pomalidomide has to be managed accord-
ing to published recommendations [49]. Alternative ther-
apeutic approaches are recommended instead of a salvage
ASCT or an allogeneic transplant. Should a patient with
relapsed/refractory MM (RRMM) achieve sufficient
response [e.g., very good partial response (VGPR) or bet-
ter], modifications in the treatment schedule are advisable
(once weekly instead of twice weekly bortezomib/carfilzo-
mib and monthly daratumumab infusions). Substitution of
bortezomib or carfilzomib with ixazomib, in cases of VGPR
or better, is not recommended, as it is not supported by
clinical studies. There are no data for isatuximab once
monthly and thus in cases of combination with pomalido-
mide and dexamethasone, in countries where the combi-
nation has been approved, the schedule of isatuximab
administration has to remain unchanged (i.e., every two
weeks) [50]. Similarly, elotuzumab in combination with
pomalidomide and dexamethasone should be given
according to protocol [51]. Selinexor or belantamab mafo-
dotin can be used in triple-class refractory patients, if
available [52, 53].

The need for continuous surveillance for any COVID-19-
related signs and symptoms among patients with RRMM is
highlighted.

Patients with monoclonal gammopathy of
undetermined significance or smoldering
MM

Patients with a diagnosis of monoclonal gammopathy of
undetermined significance or smoldering MM are typically
in long-term follow-up and monitoring of their disease
status. Although lenalidomide has provided encouraging
results in patients at high-risk for progression [54, 55], this
has not led to a change in the clinical practice outside
clinical trials in Europe. Scheduled visits of patients with
stable disease can be delayed with safety. Alternatively,
blood examination in local laboratories and consultation via
telemedicine is encouraged. It should be stressed that
patients with high-risk disease should be carefully mon-
itored for development of symptomatic disease requiring
treatment [56].
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Supportive care

Patients with a history of neutropenias and/or recurrent
infections should receive prophylactic GCSF injections.
Vaccination against influenza and pneumonococci species
is highly recommended for all patients. Co-trimoxazole
prophylaxis for Pneumonocystis jirovecii for all patients and
levofloxacin prophylaxis for the first three months of
treatment for NDMM patients are also highly recommended
[19, 22]. Acyclovir should be prescribed according to local
protocols. Immunoglobulin administration may be given in
an individualized basis, depending on the depth of sup-
pression of polyclonal immunoglobulins and patient history
of recurrent infections [20].

Patients with anemia who do not respond to treatment or
are deteriorating should promptly receive erythropoiesis
stimulating agents in order to prevent the need for blood
transfusions and the visits to the clinic. The availability of
blood supplies has been extensively restricted due to the
reduction in blood donations during the COVID-19 pan-
demic [26].

SARS-CoV-2 has thombogenic potential and several
patients with COVID-19 have developed thrombotic com-
plications, including pulmonary embolism and even dis-
seminated intravascular coagulation [26]. Antithrombosis
prophylaxis in myeloma patients should be administered
according to local or international guidelines [57, 58]. For
countries with high incidence of COVID-19, low-
molecular-weight heparin (LMWH) may be considered
over aspirin as thromboprophylaxis in myeloma patients
under IMiD administration, irrespective of their thrombotic
risk. Regarding the use of LMWH in myeloma patients with
asymptomatic COVID-19 or with mild symptoms not
requiring hospitalization, even in the absence of IMiD
administration (i.e., while the MM patient is on quarantine
and IMiD has been disrupted), several ongoing trials will
reveal the prophylaxis value of LMWH in this setting.

Regarding antiresorptive treatment, patients on monthly
zoledronic acid can switch to once every 3 months, espe-
cially for those with at least 1 year of prior therapy and
those at first-line treatment who have achieved VGPR or
better (and clinically stable bone status) [59, 60]. Denosu-
mab doses may be administered at home if there is nursing
facility at home in the specific country or the patient can be
educated for self-administration. Long-term discontinuation
of denosumab may result in a rebound effect and thus
should be avoided [60].

Clinical trials

Although several clinical trials were initially halted or
temporary suspended enrollment as a reaction to the global
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pandemic of COVID-19, gradual restoration of clinical trial
activities are ongoing. Until then, determining the optimal
bridging therapies in an individualized basis is essential.
Studies with chimeric antigen receptor T cells or other
immunotherapy strategies (i.e., bispecific T-cell engager,
bispecific antibodies and cord blood CAR NK-cells) are
usually paused during COVID-19 period, but they should
be considered if they are the only option for the patients.
Compassionate use and early access programs may be
valuable alternatives.

Patients currently participating in clinical trials should
continue treatment. Protocol modifications are deemed
necessary in the context of reducing the amount and the
duration of clinic visits, omitting visits exclusively for
correlative studies, practicing telemedicine for safety
assessments and disease evaluations, and shipping oral
drugs to patients [61]. Several clinical trials have provided
the option to switch from intravenous to subcutaneous
daratumumab and reduce the infusion time of daratumumab
to a minimum [39, 62]. Patients with no other therapeutic
choices receiving novel investigational agents in early-
phase clinical trials should be screened for COVID-19
infection before treatment administration. Close cooperation
among the investigators, the sponsor and the local reg-
ulatory authorities is essential for all the above.

Myeloma patients with COVID-19 infection

Patients with MM and COVID-19 should be treated as per
standard guidelines starting from isolation measures.
Asymptomatic patients for COVID-19 should stay quar-
antined at home for at least 14 days, under close surveil-
lance for detecting COVID-19-associated signs and
symptoms, in cases where anti-myeloma therapy could be
delayed. In patients with acute renal failure, extended bone
disease, heavy anemia, or other aggressive myeloma fea-
tures, treatment should be administered. If anti-myeloma
treatment has been started, this might continue for patients
with an asymptomatic COVID-19 infection and active
myeloma (MM-related symptoms, new diagnosis, recent
relapse, suboptimal response to treatment, e.g., less than
VGPR), albeit pausing of anti-MM treatment should also be
considered as an option. In this case, steroids and drugs
inducing lymphopenia can be de-intensified.

Upon the emergence of symptomatic infection, treatment
should be interrupted and steroids should be tapered to zero
until full recovery from COVID-19, as is the case with
influenza and other infections. Although symptomatic
patients with mild COVID-19 disease may stay at home,
close surveillance for aggravating symptoms is necessary.
Upon such clinical suspicion, patient referral to a reference
center for COVID-19 should not be delayed, because the

clinical presentation may deteriorate rapidly and early
intervention may be life-saving. For patients enrolled in a
clinical trial, investigational agents should be interrupted
until COVID-19 resolution and the reporting should abide
with the corresponding guidelines. Usually, COVID-19
infection is reported as an adverse event of special interest,
unless it fulfills the well-established criteria for a serious
adverse event.

Patients with MM and COVID-19 infection can receive
novel and investigational agents against SARS-CoV-2. A
case report has shown that the use of a monoclonal antibody
against interleukin-6, tocilizumab, provided significant
clinical benefit to a patient with severe COVID-19 and
underlying MM, possibly reducing the cytokine storm
responsible for several symptoms of severe COVID-19
[23]. Clinical evidence of SARS-CoV-2 agent use for
severe active infection in MM patients has also been made
with remdesivir and other anti-viral drugs, tocilizumab,
anakinra or convalescent plasma. Several trials with anti-
cancer agents that are used in the treatment of patients with
plasma cell neoplasms, i.e., selinexor, acalabrutinib, ibruti-
nib, are also recruiting patients with COVID-19.

Caution should be made due to polypharmacy. Patients
with MM receive several drugs for supportive care along
with drugs with direct anti-myeloma activity, whereas
possible comorbidities may add to the list of concomitant
medications. Many agents that are being evaluated against
SARS-CoV-2, including antivirals, (hydroxy)chloroquine,
azithromycin and remdesivir, may have significant interac-
tions with other drugs and may result in significant hepatic,
cardiac or renal toxicity [18, 63, 64]. Therefore, close
monitoring of organ function is important.

Concluding remarks

COVID-19 pandemic has changed the way we live, behave
and think, and has profound and multifaceted consequences
in society, economy, politics, psychology, and health care
systems. Optimizing our therapeutic approach in the era of
this global infection is extremely challenging, as we have to
balance the risk of a potentially lethal infection with the risk
of a potentially lethal and incurable disease, taking into
consideration the restricted resources, which are largely
dedicated to COVID-19 services. Tailoring our treatment to
each individual separately along with continuous surveil-
lance for early diagnosis of COVID-19 infections among
patients with MM are considered essential. Accumulating
data in order to provide evidence-based guidance is of equal
importance. In this context, we strongly encourage the
participation in international registries collecting data on
patients with MM or cancer in general and COVID-19
infection. EMN has such a project led by Gordon Cook,
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which looks at the spread of COVID-19 in myeloma
patients and their outcome. The American Society of
Hematology’s Research Collaborative data hub COVID-19
Registry, the International Myeloma Society registry, and
the international COVID-19 and Cancer Consortium data-
base are other registries where myeloma patients can
participate.

At this point, we stress that we adopted our guidelines
according to the local situation and current knowledge.
There are clearly countries (i.e., Germany, Greece, Czech
Republic and others), where there are clearly less patients
with COVID-19 infections and thus treatment is less
intensively changed when compared with the international
guidelines. In Germany for example, there is very low
impact on clinical trial recruitment and performance, as
stem cell collection and stem cell transplantation is ongoing
without disruption. However, we will probably have
COVID-19 for the next 1-2 years before the availability of
any vaccination/therapy, but we will be able to handle it
increasingly better. Thus, recommendations must be upda-
ted and revisited frequently, when data will be more mature
regarding registry analyses and with more knowledge
regarding the impact of various anti-myeloma therapy on
COVID-19.
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