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Introduction Coronavirus disease 2019 (COVID-19) has become a world pandemic
since early 2020. The complexity of handling multiple myeloma (MM) has increased
substantially during this pandemic. The objective of this review is to know the current
recommendation to manage MM in the COVID-19 era.

Materials and Methods Electronic databases, including PubMed central and
PubMed, were used to conduct a literature search. It was conducted on May 18, 2020,
using the keywords “multiple myeloma” AND “COVID-19” AND “Prevalence OR Impact
OR treatment OR prophylactic.” The included articles were review articles, recommen-
dations, case reports or series, or population-based studies (cross-sectional, cohort,
case-control, or interventional), and full-text if available.

Results A total of 124 articles were identified through the search strategy. The two
reviewers screened titles and abstracts of all articles. Most articles were excluded
because of ineligible to the criteria. Ultimately, 18 articles were included in the final
evaluation. MM patients might have higher risk to become severe COVID-19 if they got
infected due to their immunocompromised condition. Due to the pandemic, precise
treatment priorities should be made by considering its benefit and the risk of MM pro-
gression. For the young, especially healthy patients, the most effective therapy should
be offered and tailored to the patient’s goal. Several MM societies have published the
recommendation regarding the special stage of MM.

Conclusion Myeloma societies in the world have released recommendations related
to the management of myeloma patients. However, there is scarce of evidence to do
the recommendation.

cancer population and approximately 10% of hematological
malignancies. Based on data, in Europe, there were 4.5 to 6

Coronavirus disease 2019 (COVID-19) first emerged in
Wuhan, China, in December 2019, and since then it has
rapidly spread to almost all countries in the world. So far,
COVID-19 has contracted more than 4.7 million patients in
almost all countries and has become a major global health
concern. Presently, the global mortality rate is 4.7%, but it
varied across countries.! Multiple myeloma (MM) is a malig-
nant plasma cell dyscrasia that predominantly affects the
elderly and frail population. MM contributes to 1% of all
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cases per 100,000 population per year and a mortality rate
of 4.1 per 100,000 population. The median age of patients
diagnosed with MM is 72 years.>* Mostly MM is diagnosed
at a later age along with several comorbidities, and con-
sequently corticosteroid is required to be a part of the
therapy in all cases. Infections rate in MM including respi-
ratory infections still significantly impact the rate of early
mortality in this group of people. Due to the risk of severe
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morbidity of COVID-19 infection, the challenges of handling
MM have increased extensively amidst the pandemic.* In
these patients, the probability of developing severe case of
COVID-19 is higher than healthy individuals without comor-
bidities.> The latest evidence showed that the risk of COVID-
19 infection in cancer patients was the same as that in the
normal population; however, cancer patients seemed to get
severe complications of COVID-19 infection especially if they
have recently undergone cancer treatment.5’

To control the rapid spread of disease dissemination, pub-
lic health measures are undertaken to decrease hospital visits
and elective procedures. Nonetheless, cancer patients need to
continue follow-up during the natural history of the disease.®
There are still limited data regarding the management of
MM in this difficult situation. Several myeloma societies
have released their statement regarding the myeloma man-
agement. The objective of this review is to know the current
recommendation and other new evidence recently published
regarding the management of MM in the COVID-19 era.

Materials and Methods

Search Strategy

A literature search of electronic databases, including PubMed
and PubMed Central, was conducted on May 18, 2020, using
the keywords “Multiple myeloma” AND “COVID-19” AND
“Prevalence OR Impact OR Treatment OR Prophylactic.” The
literature search was performed using the inclusion of review
articles, international recommendations, and observational

study. Then, the titles and abstracts were found through
each search engine. Type of included studies in this review
were review article, recommendation, case report or series,
or population studies (cross-sectional, cohort, case-control,
or interventional). The timing of outcome is any time after
the diagnosis of COVID-19 infection. Studies were excluded if
MM was diagnosed after infection with COVID-19.

Results and Discussion

Literature Results

A total of 124 articles (113 articles from PMC and 11 arti-
cles from PubMed) were identified through the search strat-
egy. =Fig. 1 shows the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) diagram. The
two reviewers screened the titles and abstracts of all arti-
cles. Most articles were excluded because due to ineligibility.
Ultimately, 18 articles were included in the final evaluation.

Incidence and the Impact of COVID-19 among

Myeloma Patients

Currently, no study evaluating the incidence of COVID-19 in
myeloma patients was found. There was one cohort study
at two centers in Wuhan, China, involving 128 hospitalized
patients with hematological cancers, of whom 13 (10%) con-
tracted COVID-19 and 19 (15%) were MM patients. Among the
MM patients, three (15.5%) were infected with COVID-19.°
Overall, 122 (95%) out of 128 total patients received prior
systemic therapies including molecular targeted therapy
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Fig. 1 PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) diagram literature search of the study. MM, multiple myeloma.
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(N =9), chemotherapy (N = 96), immune therapy (N = 23),
and a proteasome inhibitor (N = 9) before (N = 75) or after
(N = 110) hospitalization. The median interval from the last
systemic therapies to the establishment of COVID-19 diagno-
sis was 9 days (range: 7-19 days), and six patients received
treatment that involved the bone marrow.’

The incidence of COVID-19 was found to be higher in
hospitalized patients with hematological malignancies,
which accounted for 10% (95% confidence interval [CI]: 6-17)
in comparison in health care providers, which accounted
for 7% (95% Cl: 4-12; p = 0.0322). Unfortunately, in contrast
to the infected health care providers, more severe case of
COVID-19 and higher mortality were found in 13 patients
with hematological malignancies.’

Features of Myeloma Patients Increasing Vulnerability|
Mortality

Several features of MM patients were found to be similar to
risk factors in severe COVID-19. Majority of the MM patients
were male and elderly.’®'" It was frequent that MM patients
have comorbidities such as chronic obstructive pulmonary
disease, diabetes mellitus, hypertension, and chronic kid-
ney disease.'? In several circumstances, MM patients will
present with cytopenia, neutropenia, or lymphocytopenia.
Thrombosis is a frequent feature in patients with MM, par-
ticularly those receiving immunomodulatory drug (IMID)
treatment, for example, lenalidomide or thalidomide con-
comitantly with anthracyclines or dexamethasone.!

A study from Tongji Hospital in China revealed that in
269 patients with severe COVID-19 on admission, elderly
population, male gender, comorbidity with hypertension,
hyperglycemia, and high-dose corticosteroid use were asso-
ciated with death.’ Severe COVID-19 patients presented
with coagulation problems, mimicking other systemic coag-
ulopathies such as disseminated intravascular coagulation
(DIC) or thrombotic microangiopathy, were associated with
severe cases. COVID-19 patients presenting with coagulopa-
thy is associated with an increased risk of mortality."

The Impacts of COVID-19 in Cancer Care

Many information and regulations were recently released,
and, consequently, the oncology service was affected glob-
ally. Performing the oncology care was more challenging
and complicated by the fact that many health care staffs
contracted COVID-19 infection.'® The delivery of cancer care
could be disrupted. Cancer clinics need to reduce clinical
appointments. Chemotherapy administrations, altered radio-
therapy schedules, and elective surgery would be canceled.!”
There might be shortage of supplies, and nonavailability of
drugs and consumables. Newly diagnosed or existing can-
cer patients who experience lung problems might be denied
care due to heightened suspicious to COVID-19 infection. The
patient management of cancer-related symptoms, quality of
life, and survival will be disrupted.'®-2°

Approach to Myeloma Patients during COVID-19 Era
The general principles are to reduce hospital visit needs.
Patients should be evaluated if there are signs of upper
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respiratory tract infection or fever when they come to the
hospital. Patients are only invited to come to the hospital if
the absence of the aforementioned symptom was confirmed.
If it is mandatory, face-to-face visit with MM patients without
accompanying caregivers were allowed to assess vital signs
and question about their exposure history in detail. In symp-
tomatic patients, a swab test should be performed. Blood
samples can be obtained in the outpatient clinic or in the
drive-through cars. Other consultations should be managed
with telemedicine format by video or phone calls.?!

Due to the pandemic, precise treatment priorities should
be made by considering its benefit and the risk of MM pro-
gression. It was divided into high, medium, and low priority.
The newly diagnosed, relapsed, or refractory MM patients
should be stratified according to the indication for an autol-
ogous stem cell transplant (ASCT). All patients coming for
inpatient care must be screened for COVID-19 infection.
Patients who underwent intensive therapy, for instance,
stem cell transplantation or CAR (chimeric antigen receptor)
T-cell therapy, have to be in quarantine for 14 days before the
beginning of the therapy.”!

General Recommendation for MM Patients

The International Myeloma Society (IMS) has shared sev-
eral consensuses for myeloma patient care in the middle
of the COVID-19 outbreak. Due to their weak immune sys-
tem, all MM patients should be aware of their susceptibility
to COVID-19 infection. They should adhere to the infection
prevention recommendation, as well as physical distancing,
hand hygiene practice, avoiding travel (except for treatment),
and limited contacts.??

Therapeutic decision should be discussed, considering
the disease stage, risk, frontline versus relapse, cytogenetics/
FISH, age, and comorbidities. Do limit patients’ contact while
undergoing therapy and prescribe oral drugs as much as pos-
sible (IMIDs or oral proteasome inhibitor if available). If intra-
venous drugs are used, consider to decrease the frequent use.
Dexamethasone treatment should also be reduced.?

Approach to Newly Diagnosed Young and
Transplant-Eligible MM Patients

In patients who are newly diagnosed, it is important to discuss
with patients and their family about the goals of care. The
priorities of newly diagnosed, young, and transplant-eligible
MM patients are given in =Table 1. For the young, especially
healthy patients, the most effective therapy should be offered
and tailored to patients’ goal and further step. Before the
COVID-19 era, transplant was often recommended for newly
diagnosed patients. During the pandemic, the therapeutic
decision should be discussed. Before undergoing chemother-
apy, preventive measures including granulocyte colony-stim-
ulating factor (G-CSF) to minimize neutropenia side effects
should be taken.?? Frontline ASCT should be postponed if
possible. Patients should be evaluated for COVID-19 before
undergoing ASCT. Induction regimen can include up to six
cycles; and for standard-risk patients, it is possible to delay
ASCT by additional induction cycles and/or lenalidomide
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Table 1 Priorities for newly diagnosed young and transplant-eligible multiple myeloma patients

High priority

Medium priority

Low priority

Patients with a recent diagnosis of
active/high-risk disease
(SLIM-CRARB criteria present):

Patients on continuous first-line treatment:
 consider to postpone ASCT and prolong the induction regi-
men for up to six to eight cycles

Patients in stable remission
(currently without active
treatment):

* therapy should not be deferred .
* therapeutic decisions should be COVID-19 before ASCT
made on a case-by-case basis .

based on disease stage, risk, age,
cytogenetics/FISH, comorbidities .
 consider G-CSF support to mini-
mize the risk of neutropenia .

scheduled patients to undergo ASCT should be tested for

for standard-risk patients, consider delaying ASCT by addi-

tional induction cycles and/or lenalidomide maintenance .

use interval phone and|/or virtual visits whenever possible to

monitor tolerability of treatment to decrease clinical visits

consider extending access to lenalidomide for up to 2 mo for

patients receiving maintenance therapy (with telemedicine/

remote laboratory test in between)

* in patients in need of IVIG replacement, consider
administration at a reduced frequency

 consider G-CSF support to minimize neutropenia

« postpone follow-up visits
and/or perform by
telemedicine if possible
postpone antiresorptive
therapy (zoledronic acid,
denosumab) and/or
reduce the frequency
(e.g., every 3 mo)

Abbreviations: ASCT, autologous stem cell transplant; FISH, fluorescence in situ hybridization; G-CSF, granulocyte colony-stimulating factor; IVIG,
intravenous immunoglobulin; S, 260% clonal BM plasma cells; Li, serum-free light chain ratio involved:uninvolved 2100; M, >1 focal lesion (=5 mm
each) detected by MRI studies; C, calcium elevation (>11 mg/dL or >1 mg/dL higher than ULN); R, renal insufficiency (creatinine clearance <40 mL/min
or serum creatinine > 2 mg/dL); A, anemia (Hb < 10 g/dL or 2 g/dL < normal); B, bone disease (>1 lytic lesions on skeletal radiography, CT, or PET-CT).

Source: European Society of Medical Oncology.?®

Table 2 Priorities for newly diagnosed elderly, transplant noneligible multiple myeloma patients

High priority Medium priority

Low priority

Patients with newly diagnosed
active/high-risk disease
(SLIM-CRARB criteria present):
= Treatment should not be
postponed .

Therapeutic decisions should

be made on a case-by-case

basis, considering disease stage,

risk, age, cytogenetics/FISH,

comorbidities

* Consider G-CSF support to

minimize the risk of
neutropenia.

neutropenia

Patients on continuous treatment:

* patients responding to lenalidomide-dexamethasone:
consider discontinuation of dexamethasone and
maintain response with lenalidomide alone
prefer prescription of orally available drugs
« if parenteral drug administration is necessary, consider

using it at a reduced frequency
* use interval phone and/or virtual visits whenever
possible to monitor tolerability and outcome
 reduce dexamethasone dose to 20 mg weekly
 consider G-CSF support to minimize the risk of

Patients in stable remission on
continuous treatment (or without active
treatment):
* delay follow-up visits and/or perform
by telemedicine if possible.
* delay antiresorptive therapy
(zoledronic acid, denosumab) and/
or reduce the frequency (e.g.,
every 3 mo)

Abbreviations: FISH, fluorescence in situ hybridization; G-CSF, granulocyte colony-stimulating factor; S, 260% clonal BM plasma cells; Li, serum-free
light chain ratio involved:uninvolved 2100; M, >1 focal lesion (=5 mm each) detected by MRI studies; C, calcium elevation (>11 mg/dL or >1 mg/dL
higher than ULN); R, renal insufficiency (creatinine clearance <40 mL/min or serum creatinine > 2 mg/dL); A, anemia (Hb <10 g/dL or 2 g/dL < normal);

B, bone disease (21 lytic lesions on skeletal radiography, CT, or PET-CT).
Source: European Society of Medical Oncology.?

maintenance. In patients with active or high-risk disease,
treatment should not be postponed.?'?

Approach to Newly Diagnosed Elderly, Transplant
Noneligible MM Patients

The priorities for newly diagnosed elderly, transplant none-
ligible MM patients can be seen in more details in =Table 2.
There are several recommendations from the IMS?? for this
group of patients. The treatment should be prescribed based
on oral administration, for instance, weekly dose of lena-
lidomide-dexamethasone should be decreased to 20 mg. If
there is good response to frontline therapy combining lena-
lidomide-dexamethasone, discontinue dexamethasone and
maintain response with lenalidomide alone.?

Approach to Relapse[Refractory MM Patients

An essential topic that is needed to be discussed during this
pandemic is the treatment options for the failures. For clin-
ical and more aggressive relapses, the next recommended

Asian Journal of Oncology Vol. 7 No. 1/2021

treatment cannot be postponed. However, for standard-risk
patients, only laboratory relapsed without symptoms, post-
poning the subsequent treatment can be done if possible.?®
The priorities for relapsed or refractory MM patients can be
seen in detail in =Table 3. Similar recommendations were
given by IMS in the upfront settings. In case of good response
to a three-drug intravenous regimen, modify the treatment
to minimize the need for coming to the hospital: first, using
weekly regimens of carfilzomib or bortezomib, second, using
oral agents such as ixazomib, if possible, and, third, changing
to monthly treatment of daratumumab as soon as possible.??

Approach to Newly Diagnosed MGUS and SMM

Patients

There is no disagreement regarding the management of
standard-risk smoldering MM (SMM) patients. These patients
should be monitored with no active intervention. The SMM
patients have a higher rate of transformation of SMM to MM
compared with the progression of monoclonal gammopathy

©2020. Spring Hope Cancer Foundation & Young Oncologist Group of Asia.
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Table 3 Priorities for relapsed/refractory multiple myeloma patients

Kurniawan et al.

High priority

Medium priority

Low priority

Patients with relapsed disease requiring
therapy (development of new SLIM-CRAB
criteria or significant paraprotein relapse) or
refractory MM:
* therapy should not be postponed
* therapeutic decisions should be made
on a case-by-case basis, considering
disease stage, risk, cytogenetic/FISH,
age, comorbidities
» consider G-CSF support to minimize the
risk of neutropenia

Patients with relapsed/refractory disease on
continuous treatment:

* in patients responding to lenalidomide/
dexamethasone, consider modifying
the treatment regimen to minimize the
need for clinic/hospital visits, e.g., by:

= using weekly instead of biweekly admin-
istration of drugs (e.g., carfilzomib,
bortezomib)

= preference of oral agents (i.e., ixazomib,
lenalidomide, pomalidomide)

= switching to monthly administration of

Patients with relapsed/refractory disease in
stable remission on continuous treatment:
* delay antiresorptive therapy (zoledronic
acid, denosumab) and/or reduce the

frequency (e.g., every 3 mo)

daratumumab as soon as possible

Abbreviations: FISH, fluorescence in situ hybridization; G-CSF, granulocyte colony-stimulating factor; MM, multiple myeloma; S, 260% clonal BM
plasma cells; Li, serum-free light chain ratio involved:uninvolved 2100; M, >1 focal lesion (=5 mm each) detected by MRI studies; C, calcium elevation
(>11 mg/dL or >1 mg/dL higher than ULN); R, renal insufficiency (creatinine clearance < 40 mL/min or serum creatinine > 2 mg/dL); A, anemia
(Hb <10 g/dL or 2 g/dL < normal); B, bone disease (21 lytic lesions on skeletal radiography, CT, or PET-CT) .

Source: European Society of Medical Oncology.?®

of undetermined significance (MGUS) to SMM, and patients
with SMM spend less time in this state. Laboratory test
results should be periodically evaluated for SMM and MGUS
based on current consensus. Currently, the best strategy for
high-risk SMM patients was involving patients in clinical
trials. However, with the current COVID-19 pandemic, many
trials are not accepting new patients, and thus these patients
should be monitored and observed.?*?

MGUS patients should be evaluated regularly to detect
early transformation to initiate the treatment, minimize
major complications, and prolong survival. Testing of
M-proteins can be added for other routine medical tests.
However, in this difficult situation, the priority to follow up is
not listed as high priority.?® Further information can be seen
in =Table 4.

Approach to Stable Myeloma Patients or in
Maintenance

Patients who are stable on maintenance therapy with no
major side effects should continue their treatment. If the
patient is on dexamethasone, it is recommended to taper it
down with the goal of discontinuing it. These patients do not
need to visit the clinic for 3 months. Monitoring should be
conducted in the closest laboratory, and phone visits may be
used for toxicity check.?*?

General Advice for Transplantation in MM Patients

Visitors should be restricted in the transplant unit, and staff
with influenza symptoms are advised to stay at home. The
staff should be evaluated regarding the probability of getting
infected. In areas with a possibility of high transmission in
the community, postpone the hospital visits or change it by
telemedicine consultations, if possible. The staffs need to be
trained regularly in proper procedures. Nonurgent transplant
procedures should be postponed. Limited approach to stem
cell donors if (1) amidst the clearance and harvest, the donor
become contracted; (2) the harvest could not be done due to
the infected staff; (3) the border was closed and not possible

Asian Journal of Oncology Vol.7 No. 1/2021

Table 4 Priorities for SMM and MGUS patients
High
priority

Medium priority Low priority

- Consider delaying
scheduled visits or
reducing clinic visits for
surveillance of patients
with high-risk SMM
(individualized decision
according to risk) and/or
perform scheduled visits
particularly for surveil-
lance by telemedicine
and local laboratory
tests if possible

Delay scheduled

visits for patients

with low-risk SMM or
MGUS and|/or perform
by telemedicine and
local laboratory tests if
possible

Abbreviations: MGUS, monoclonal gammopathy of undetermined sig-
nificance; SMM, smoldering multiple myeloma.
Source: European Society of Medical Oncology.?

to transport stem cells across it while the delivery options
become limited. It is fully recommended to secure the stem
cell produced by cryopreservation prior to conditioning.?!?’

Patients awaiting ASCT were recommended to do home
isolation for 14 days before the beginning of conditioning,
and hospital visit is avoided. They should be evaluated for
COVID-19 infection and the results must be negative in spite
of any influenza symptoms. If the COVID-19 testing was posi-
tive, consideration must be made based on the risk of disease
progression. For patients with low-risk disease, the ASCT
could be postponed. On the other hand, transplant should
be postponed until the patient has fully recovered with no
symptoms left and has been tested with two negative subse-
quent PCR test at least 1 week apart.?!28

Advice for Patients Who Have Recently Received ASCT

The aim is to prevent the infection since patients in the early
posttransplant period, those with graft versus host disease,
and those with chronic pulmonary complications have high
vulnerability. The recommendation is similar to the general

©2020. Spring Hope Cancer Foundation & Young Oncologist Group of Asia.
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recommendation for cancer patients. Preventive measures
should be implemented to limit the risk of exposure toward
the infected individuals, such as perform hand hygiene prac-
tice, cough etiquette, physical distancing, mask use, cleaning
surfaces, and avoiding sharing objects. Travel if absolutely
necessary only and by a private car when possible. Diagnostic
procedures should follow local guidelines.?'?8

Supportive Care

It is not recommended to change supportive care in the
midst of different phases of myeloma treatment, excluding
the bisphosphonate prescription. Bisphosphonates use can
be postponed for patients with sign of neither active bone
disease nor hypercalcemia. It is recommended to use zole-
dronate every 3 months in consideration of the interruption
if patients have achieved full response and have been treated
with bisphosphonates for a minimum of 2 years. The indi-
cation of the antithrombotic agents, acyclovir, and sulfa as
prophylaxis remains the same as before the COVID-19 pan-
demic and should be amenable to the treatment phase and
combination drugs in use. Influenza and pneumococcal
vaccines are essential. Mask use and good hand hygiene are
compulsory.?

Management of COVID-19 in a Myeloma Patient
One case report of MM patient has been reported from Hefei,
China. The patient had a history of symptomatic MM (immu-
noglobulin A lambda) around 5 years before. He was diag-
nosed with COVID-19 infection using a PCR swab test. The
patient was successfully treated with tocilizumab 8 mg/kg
body weight on day 9 of hospitalization because of worsen-
ing lung function. The other drugs were antiviral umifenovir
200 mg tablet orally three times daily and methylprednisolone
40 mg from day 1 to 5. He was recovered on day 19.° There is
still limited evidence to recommend tocilizumab using in MM
patients. Further randomized controlled trials are needed to
evaluate drugs for COVID-19 infection in MM patients.?3
Considering that myeloma and COVID-19 shared common
risk factors for venous thromboembolism, there is an asso-
ciation between coagulopathy in COVID-19 and increased
death. In patient with COVID-19 and coagulopathy, distinc-
tive findings could be found, such as increased D-dimer con-
centration, a relatively modest decrease in platelet count,
and a prolonged prothrombin time." The International
Thrombosis Society recommended giving anticoagulant pro-
phylaxis in hospitalized cancer patients and to those who
came with acute medical conditions throughout hospital-
ization.>' Weight-adjusted anticoagulant prophylaxis using
low-molecular-weight heparin is recommended in hospi-
talized COVID-19, unless it is contraindicated, and should be
continued after hospital discharge.??

Patients in Clinical Trial

The recommendation of the authorities in each country

should be adhered to. Careful evaluation is needed to include

new patients by carefully weighing benefits and risks.
Patients who have been participating in a study should

continue. Options to decrease the frequency of clinical visits

Asian Journal of Oncology Vol. 7 No. 1/2021

through telemedicine, preventing visits only done for the pur-
pose of correlative studies unless required for safety assess-
ment, and when possible shipping oral investigational drugs
to the patient. Alternative bridging therapies should be con-
sidered until the COVID-19 pandemic situation improves.??

International Consensus Recommendation
Therewererecommendations fromtheInternational Myeloma
Foundation, IMS, Multiple Myeloma Research Foundation,
European Bone Marrow Transplant, American Society for
Blood and Marrow Transplantation, European Hematology
Association, and American Society of Hematology regarding
the management of myeloma patients.

Conclusion

Myeloma societies in the world have released recommen-
dations related to the management of myeloma patients.
Nonetheless, evidence support for the recommendations is
lacking. The international recommendations may not fully
work due to local restrictions, availabilities, and limitations.
The experience will be growing during this pandemic. The
European Society for Medical Oncology (ESMO) has taken
the initiative to undergo ESMO-CoCARE Registry* to quickly
gather data and information from health care professionals
about the treatment approach, specifically focusing on the
impact of COVID-19 on cancer patients. Another observa-
tional or clinical trial should be conducted along with increas-
ing numbers of cancer patients contracting COVID-19.
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