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Abstract:
The primary cause of morbidity and mortality in patients with multiple myeloma(MM) is an infection.
Therefore there is great concern about the susceptibility to the outcome of COVID-19 infected patients
with MM.
This retrospective study describes the baseline characteristics and outcome data of COVID-19 infection
in 650 patients with plasma cell disorders , collected by the International Myeloma Society to
understand the initial challenges faced by myeloma patients during COVID-19 pandemic. Analysis were
performed for hospitalized MM patients.
Among hospitalized patinets, the median age was 69 years, and nearly all patients(96%) had MM.
Approximately 36% were recently diagnosed(2019-2020), and 54% of patients were receiving first-line
therapy. Thirty-three percent of patients have died, with significant geographic variability, ranging
from 27% to 57% of hospitalized patients. Univariate analysis identified age, ISS3, high-risk disease,
renal disease, suboptimal myeloma control(active or progressive disease), and one or more comorbidities
as risk factors for higher rates of death. Neither history of transplant, including within a year of
COVID-19 diagnosis, nor other anti-MM treatments were associated with outcomes. Multivariate analysis
found that only age, high-risk MM, renal disease, and suboptimal MM control remained independent
predictors of adverse outcome with COVID-19 infection.
The management of MM in the era of COVID-19 requires careful consideration of patient and disease-
related factors to decrease the risk of acquiring COVID-19 infection, while not compromising disease
control through appropriate MM treatment. This study provides initial data to develop recommendations
for the management of MM patients with COVID-19 infection.
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Key Points: 

 High but variable mortality for hospitalized MM patients ( 27% to 57%)  

 Uncontrolled MM in the setting of COVID-19 infection was associated with an increased risk of 
death  

 
 
Explanation of novelty:  
This study investigated the characteristics and outcomes of MM patients with COVID-19 infection in 10 
countries globally. 
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ABSTRACT  
 
The primary cause of morbidity and mortality in patients with multiple myeloma(MM) is an infection. 
Therefore there is great concern about the susceptibility to the outcome of COVID-19 infected patients 
with MM.   
 
This retrospective study describes the baseline characteristics and outcome data of COVID-19 infection 
in 650 patients with plasma cell disorders , collected by the International Myeloma Society to 
understand the initial challenges faced by myeloma patients during COVID-19 pandemic. Analysis were 
performed for hospitalized MM patients.  
 
Among hospitalized patinets, the median age was 69 years, and nearly all patients(96%) had MM.  
Approximately 36% were recently diagnosed(2019-2020), and 54% of patients were receiving first-line 
therapy.  Thirty-three percent of patients have died, with significant geographic variability, ranging from 
27%  to 57% of hospitalized patients. Univariate analysis identified age, ISS3, high-risk disease, renal 
disease, suboptimal myeloma control(active or progressive disease), and one or more comorbidities as 
risk factors for higher rates of death.  Neither history of transplant, including within a year of COVID-19 
diagnosis, nor other anti-MM treatments were associated with outcomes. Multivariate analysis found 
that only age, high-risk MM, renal disease, and suboptimal MM control remained independent 
predictors of adverse outcome with COVID-19 infection. 
 
The management of MM in the era of COVID-19 requires careful consideration of patient and disease-
related factors to decrease the risk of acquiring COVID-19 infection, while not compromising disease 
control through appropriate MM treatment. This study provides initial data to develop 
recommendations for the management of MM patients with COVID-19 infection.  
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INTRODUCTION 

In the current severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)1 pandemic, 
known as COVID-19, cancer represents a major risk factor2-4 for COVID-19 associated death. 
Cancer patients with COVID-19 represented 8.3% of deaths in the New-York city area, and 7.6% 
deaths from the Wuhan area in China.5,6 An even higher fatality rate (20.3%) was observed in 
Italy7. A recent study aimed at identifying risk factors for death in cancer patients developing 
COVID-19 interestingly (but not surprisingly) reported age over 65 as a risk factor. In this study, 
treatment with checkpoint inhibitors was a risk factor, but not ongoing chemotherapy5.  

Multiple myeloma (MM) is a hematological cancer involving plasma cells, mostly within the 
bone marrow8. Apart from the specific cancer-related symptoms, most patients display 
immunosuppression9 involving both the B cell and T cell compartments. Infections are a 
common disease complications10, and unfortunately remain a major cause of death. 
Furthermore, corticosteroids, and especially dexamethasone, are used as treatment throughout 
the disease course, usually at high doses11,12. This MM therapy may increase the 
immunosuppression observed in patients with MM, though low doses seem to improve 
mortality in hospitalized patients. MM usually affects the elderly population, a more vulnerable 
group of patients due to immunosenescence together with other comorbidities. In addition, the 
younger MM patients are usually treated with high dose chemotherapy followed by autologous 
stem cell transplant (ASCT)13, with high infection susceptibility during the 3-month period 
following transplant14. For all these reasons, MM could theoretically represent a high-risk factor 
for poor outcomes with COVID-1915. 

In this international study, we have collected data and investigated the risk and outcome of 
COVID-19 infection in MM patients globally, both to evaluate the death rate and to identify 
potential risk factors that could be modified to improve patient outcomes during the current 
pandemic and in the future. With this in mind, we have predominantly focused our analysis on 
patients requiring hospitalization for COVID-19infection. 

METHODS 

Patient Cohort: The International Multiple Myeloma COVID-19 dataset created by the 
International Myeloma Society (IMS) has retrospectively collected data for 650 patients with a 
plasma cell disorder from ten different countries and multiple centers. All patients in the study 
had confirmed positive SARS-CoV-2 tests, according to the protocols in their respective 
countries. A questionnaire created by IMS was shared with participant institutes/investigators, 
and all required information was collected by the participating investigators. Data cleaning, pre-
processing, and quality control was completed before the data analysis. COVID-19 outcome is 
defined as recovery from the virus and discharge from hospital or death due to COVID-19. 
Those patients who required an ongoing treatment at the time of data collection, unknown 
COVID-19 outcomes, and not hospitalized, were excluded from the cohort for statistical 
analysis. The International Myeloma Society COVID-19 Dataset is reviewed by the New England 
Institutional Review Board based on federal regulation 45 CFR 46 and associated guidance and 
it is determined to be human subjects research exempt and approved for a waiver of 
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authorization. All data captured are de-identified and comply with HIPAA Safe Harbor 
regulations.  

Statistical Analysis: All statistical analyses were performed using R. Descriptive statistics for 
demographic information and clinical variables are reported. Parametric two group comparison 
was used for age, univariate logistic regression was used to evaluate the association between 
COVID-19 outcome and variables, and odds ratios (OR) with 95% confidence intervals (CI) were 
estimated. Multivariate analysis was performed using only variables that were associated with 
the outcome on univariate analysis.  

 

RESULTS 

Overall 650 patients with a plasma cell disorder and COVID-19 infection are included in this 
study, with the majority of patients from Spain (28.62%), France (28.46%), USA (19.38%), and 
the United Kingdom (14.77%) (Table 1, Figure 1A, Supplementary Table 1). Median age was 69 
years (Range 34-92 years), and  58.5% of patients were male (Table 2). The vast majority of 
patients (95.5%) had MM, while 29 (4.5%) patients had another plasma cell disorder. The MM 
immunoglobulin subtype included 55% IgG, 21% IgA and 20% light chain(Table 2). Patients were 
equally distributed between ISS stages 1-3, with 32.1% patients having high-risk cytogenetics 
and 26.5% with renal dysfunction. Fifty-four percent of patients were receiving first line of 
therapy, while 23.5% of patients had three or more lines of therapy.  Additional demographic 
data are presented in Table 1, Table 2, and Supplementary Tables 1 and 2. 

Thirty three percent of patients died following COVID-19 diagnosis. Death rate increased from 
4% for those who were outpatients to 31% for hospitalized patients not on ventilator support 
to 80% for patients on ventilator support (Table 1 and Supplementary Table 1). The variability in 
death rates across 4 major countries is shown in Figure 1B and Table 1. The death rate in 
patients with other plasma cell disorders was 31% (9 of 29).  

We have further focused on analyzing the hospitalized patients, where the mortality rates 
ranged from 27% in Germany, Italy, Brazil, Netherlands, Portugal and Turkey, to 57% in the 
United Kingdom (Table 2). Age was significantly associated with COVID-19 outcome (p value < 
0.001). The estimated probability of death for 40, 60, and 80 year old patients was 17.76%, 
31.43%, and 49.3%, respectively (Figure 1C).  Forty percent of hospitalized patients were 
female, and in contrast to prior reports, sex was not associated with outcome.  Of note, mean 
age for male patients (69 years) was significantly lower than female patients (71.5 years) (p 
value = 0.01).  

Of the patients with available data, those diagnosed with MM in 2019 or 2020 accounted for 
35.6% of the cohort, and those with ≤1 line of therapy accounted for 54% of the cohort, while 
32.9% of patients were diagnosed on or before 2015. Neither time from diagnosis nor number 
of prior lines of treatment had any impact on outcome of COVID-19 infection. Immunoglobulin 
(Ig) type distribution was similar to the general MM population, and isotypes were not 
associated with outcome. Univariate analysis identified ISS3 vs. ISS1 (p value = 0.04), high risk 
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disease [del 17p, t(4;14), amp 1q or t(14;16)] (p value = 0.07), renal disease (p value = 0.007), 
inadequate MM control [active disease or progressive disease vs. complete response] (p value = 
0.01), and one or more comorbidities (p value = 0.04) correlating with higher rates of death 
(Figure 1D).  

Eighty-seven percent  patients who had a known treatment status were on active MM therapy 
at the time of COVID-19 diagnosis, and 89% patients had their therapy held during COVID-19 
diagnosis and management (Table 2 and Supplementary Table 2). A history of prior transplant 
or transplant within a year of COVID-19 diagnosis did not impact outcome. In fact, patients with 
a history of SCT within a year of COVID-19 diagnosis had a lower death rate; however, this 
difference was cofounded by a ten year age difference between transplant and non-transplant 
patients, and was not observed when adjusted for age.  Similarly, we did not observe any 
significant difference in outcome from COVID-19 infection whether patients underwent 
transplant within 6 months or more than 6 months before their COVID-19 diagnosis. 
Approximately 86% of patients had prior exposure to proteasome inhibitors (PIs), 80% to 
immunomodulatory (IMiD) agents, and 30% to anti-CD38 antibody. In univariate analysis, prior 
PI, IMiD or anti-CD38 treatment were not associated with outcome. Although univariate 
analysis showed that patients who were receiving IMiD treatment at the time of Covid-19 
diagnosis had decreased mortality compared to patients not on IMIds, multivariate analysis 
failed to identify IMiD or any of these features as being related with outcome (Table 3). We did 
not observe any significant correlation between active PI, IMiD, anti-CD38 mAb, alkylating 
agent, steroids, or other (venetoclax, 96 hours infusional regimens, bispecific T cell engagers, 
belantamab, CART, elotuzumab, HDAC) treatments and the COVID-19 outcome.  

The treatments of COVID-19 were very heterogeneous, with the most frequent therapies 
including combination strategies (70%), antibiotics (14%), and hydroxychloroquine (10%). No 
therapies for COVID-19 appeared to be protective or associated with worse outcomes. 

Of the aforementioned variables that were associated with an increased risk of death by 
univariate analysis, only age (OR = 1.04, 95% CI 1.01-1.08), high risk MM [del 17p, t(4;14), amp 
1q or t(14;16)] (OR = 2.35,95% CI 1.20-4.66), renal disease (OR = 2.71, 95%CI 1.23-6.08), and 
active or progressive MM (OR = 1.91, 95% CI 0.96-3.81) remained as independent predictors of 
adverse outcome on multivariate analysis (Table 3). 

 

DISCUSSION 

The COVID-19 infection has affected patients globally, with high incidence in Europe and the 
Americas. The disease has involved patients at all age-groups; however, heterogeneity in 
outcome of COVID-19 infection has been observed associated with co-morbidities, racial 
differences, as well as individual characteristics such as smoking16-18.  Of note, the presence of 
co-morbidities has been extensively studied to identify patients at greater risk of infection and 
those with worse outcome. In this regard, our current study focuses on a single type of cancer, 
MM, to understand both impact and outcome of patients when they develop COVID-19 
infection. As MM patients have hallmark immunosuppression, it is of great interest to 
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understand impact of  both disease and its treatment, ie the immunosuppressive effects of 
high-dose therapy with autologous transplantation, as well as novel targeted therapies.   

Here we report data primarily from four countries (Spain, France, UK and USA)  having high 
prevalence of COVID-19 infection and with the highest frequencies of COVID-19 in MM 
patients. Differing access to testing likely led to the majority (55%) of outpatients coming from 
USA.  

 

Interestingly, recent data from NYC institutions showed that approximately 19% of 127 patients 
with COVID-19 actually had MM precursor conditions (plasmacytoma, monoclonal 
gammopathy of undetermined significance (MGUS), smoldering MM, SMM)19. Based on the 
fact that data collection was feasible predominantly in patients who were hospitalized, our 
study has focused on hospitalized patients and their outcomes, and are unable to provide 
insight into a question regarding susceptibility and outcome of COVID-19 in patients with MM 
precursor conditions. 

According to SEER data, 22% of the patients with myeloma had their diagnosis of  MM in 2019-
20. In our cohort, 36% of the patients with COVID-19 infection were diagnosed with MM in 
2019-20, suggesting higher susceptibility even in earlier stages of the disease. Even if we 
account for variability in diagnosis and selection of cases, there seems to be no evidence of 
increased hospitalizations in advanced multiply relapsed MM, as it was initially postulated. 
However, differing access to COVID-19 testing or care at academic hospitals collaborating with 
IMS between newly diagnosed and established patients may impact these results. Of note, a 
prior report noted that hypogammaglobulinemia (IgG < 700 mg/dl) was not associated with 
outcomes of COVID19 infection, but severe hypogammaglobulinemia (IgG <400 mg/dl) was 
associated with death20. The impact of disease stage and clinical immunoparesis is being 
evaluated in prospective studies.  The sex distribution in this analysis was similar to general 
incidence of MM, and thus suggests a similar susceptibility to COVID-19 infection between male 
and female patients with MM. A clear association between age and outcome was confirmed in 
these patients, as is true in other settings.  

The differences reported here between various countries reflects, at least in part, differing 
diagnostic and management practices, as well as the resources available and utilized in 
management of COVID-19 at the height of the pandemic, as well as referral patterns. Health 
system differences between countries may influence ability to seek or obtain SARS-CoV-2 
testing and heatlh care, including admission to hospital. Healthcare providers should always 
consider local COVID-19 prevalence and local guidelines, and recommendations made here 
should only be used as a reference.  For example, the number of patients who received 
ventilator support differed from 7% to 31%, and there are also differences in outpatient 
management versus hospitalization. Nonetheless, patients hospitalized can be considered to 
have more severe COVID-19 related complications requiring more intensive support.  

Our data suggests higher mortality in hospitalized patients with MM and COVID-19 infection 
than non-myeloma patients. A recent study from Spain found higher mortality rate in MM 
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patients with COVID-19 (34%) compared to age and sex matched non-MM patients with COVID-
19 (23%)21. A recent publication from France confirmed overall mortality in all hospitalized 
patients with COVID-19 to be 16%, which is significantly lower then mortality observed in 
hospitalized MM patients in France (39%)22.  Our data clearly suggests a lack of relationship 
between prior lines of therapy, prior type of therapy, or receiving active MM therapy at the 
time of diagnosis with COVID-19 and outcome. Interestingly, neither past nor recent high-dose 
therapy had significant impact on outcome. These data indicate that it may not be necessary to 
postpone indicated MM therapies, including high-dose therapy, during the COVID-19 pandemic. 
Within the limitation of our sample size and retrospective nature of the study, there is no clear 
suggestion for need to avoid any specific MM treatment. Importantly, patients with good MM 
control (complete response, CR) had superior outcome compared to those with relapsed 
disease or partial response (PR). A similar finding was observed in a study of 928 cancer 
patients with COVID-19, where patients with active cancer (progressing vs remission) had an 
adjusted odds ratio of 5.2 for 30 day mortality, but there was no association with recent non-
cytotoxic therapy nor recent cytotoxic systemic chemotherapy2. As most patients receive 
dexamethasone as part of combination therapy, it was not possible to judge its independent 
impact on outcome. This is important, since a recent report suggests superior survival for those 
COVID-19 patients given dexamethasone as part of their COVID-19 therapy23.  

Our multivariate model identifies age, high risk or progressive MM, and presence of renal 
disease as indicators of poor outcome.  MM therapy to achieve deep response may therefore 
also protect patients from adverse outcome from COVID-19 infection. While little is known 
about the recovery of patients with MM from COVID-19 infection, Wang et al found that the 
median time to PCR negativity was 43 (range 19-68) days from initial positive PCR24. 
Interestingly, 96% (22/23) of MM patients developed antibodies to SARS-CoV-2 at a median of 
32 days after initial diagnosis.  

Based on the observations reported here, young patients with high risk and/or active MM need 
to receive therapies to control their disease, which will also improve their outcome if infected 
with COVID-19. For elderly patients with higher death rate from COVID-19, disease control is 
also beneficial, but may be achieved using regimens that decrease frequency of office visits ( 
e.g. oral drug) in order to avoid exposure to the virus. Importantly, continued therapy including 
steroids and high-dose therapy are not contraindicated, and in fact should be continued to 
achieve better MM control, which is associated with improved outcome even with COVID-19 
infection. 

In conclusion, this collaborative international effort provides the first large scale analysis and 
initial IMS suggestions on the management and outcomes for patients with MM during the 
current COVID-19 pandemic (Table 4). As the pandemic and data accumulation rapidly increase, 
we need prospective studies on treatment options and additional patient characteristics to 
further understand the variables associated with COVID 19 associated death in MM patients. 
the The high mortality noted in MM patients highlights the critical importance of measures to 
prevent contracting Covid-19, such as social distancing and wearing masks, in patients with 
MM. 
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Table 1: Total number of patients and their COVID-19 outcomes recorded in the International Myeloma Society COVID-19 dataset by 
country and diagnosis. (All patients (n=650) refers to all the patients including, hospitalized and outpatients without any exclusion, in 
our dataset.  
 
 
 

 
All patients (n=650) 

 
Hospitalized 

 
Hospitalized with invasive ventilation 

 
 

n % Died (%) 
 

Died Recovered Unknown Total 
 

Died Recovered Unknown Total 

Country Total 650 100% 222 (34.1%) 
 

139 (31.10%) 300 (67.11%) 8 (1.79%) 447 
 

73 (80.22%) 16 (17.58%) 2 (2.20%) 91 

Spain 186 28.62% 56 (30.1%) 
 

46 (30.26%) 105 (69.08%) 1 (0.66%) 152 
 

9 (60.00%) 5 (33.33%) 1 (6.67%) 15 

France 185 28.46% 69 (37.2%) 
 

35 (26.52%) 97 (73.48%) 
 

132 
 

31 (83.78%) 6 (16.22%) (0.00%) 37 

USA 126 19.38% 31 (24.6%) 
 

11 (21.57%) 37 (72.55%) 3 (5.88%) 51 
 

17 (94.44%) 1 (5.56%) (0.00%) 18 

UK 96 14.77% 53 (55.2%) 
 

44 (53.66%) 37 (45.12%) 1 (1.22%) 82 
 

7 (100.00%) (0.00%) (0.00%) 7 

Other 57 8.77% 13 (22.8%) 
 

3 (10.00%) 24 (80.00%) 3 (10.00%) 30 
 

9 (64.29%) 4 (28.57%) 1 (7.14%) 14 

Diagnosis Total 646 100% 222 (34.3%)  139 (31.24%) 295 (66.29%) 10 (2.25%) 445  73 (80.22%) 16 (17.58%) 2 (2.20%) 91 

MM 617 95.51% 212 (34.3%)  136 (31.85%) 283 (66.28%) 8 (1.87%) 427  67 (78.82%) 16 (18.82%) 2 (2.35%) 85 

MGUS/SMM 19 2.94% 5 (26.3%)  1 (8.33%) 9 (75.00%) 2 (16.67%) 12  3 (100%)    3 

Amyloid 10 1.55% 5 (50%)  2 (33.33%) 4 (66.67%)  6  3 (100%)   3 
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Table 2: Patient characteristics for hospitalized MM patients and overall dataset. All MM patinets includes hospitalized and 
outpatinets regarless of their COVID-19 associated outcome. 

    

MM Hospitalized 
Recovered (n=299) 

MM Hospitalized 
Died (n=203) 

All MM 
Patients 
(n=617) 

Age (Years) median [min-max] 70 [35-92] 72 [47-92] 69 [34-92] 

Sex Female 126 (42.14%) 76 (37.43%) 270 (41.53%) 

Year Of Diagnosis 

2020 & 2019 114 (38.64%) 67 (33%) 226 (35.59%) 

2018 & 2017 & 2016 86 (29.15%) 69 (34%) 200 (31.50%) 

2015 or before 95 (32.20%) 67 (33%) 209 (32.91%) 

MGUS/ MM Type 

IgG 127 (57.72%) 59 (47.96%) 255 (55.19%) 

IgA 50 (22.72%) 30 (24.39%) 100 (21.64%) 

Light Chain 38 (17.27%) 34 (27.64%) 93 (20.12%) 

ISS Stage 
ISS1/2 164 (69.49%) 88 (61.53%) 331 (68.39%) 

ISS3 72 (30.50%) 55 (38.46%) 153 (31.61%) 

High Risk Disease by FISH [del 17p, 
t(4;14), amp 1q or t(14;16) ] 

Yes 57 (23.36%) 47 (30.51%) 136 (32.07%) 

Renal Disease Yes 43 (21.71%) 41 (35.65%) 113 (26.52%) 

Line of Treatments 

1 or less 156 (54.74%) 101 (51.27%) 331 (54%) 

2 63 (22.10%) 48 (24.36%) 138 (22.51%) 

3 or more 66 (23.16%) 48 (24.36%) 144 (23.49%) 

Patient receiving active treatment Yes 225 (87.20%) 131 (86.75%) 456 (83.57%) 

Prior Transplant Yes 118 (40.54%) 60 (32.78%) 241 (39.12%) 

Disease Status Newly Diagnosed 134 (50.95%) 86 (44.55%) 282 (48.53%) 

MM Status at COVID-19 

Active or PD 37 (14.57%) 34 (22.97%) 87 (16.66%) 

Partial Response 143 (56.30%) 82 (55.40%) 290 (55.55%) 

Complete Response 74 (29.13%) 32 (21.62%) 145 (27.77%) 
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Table 3: Estimated COVID-19 outcome predictors based on multivariate analysis and their odds 
ratios for Multiple Myeloma patients. 
 

Variable p value Odds Ratio (95% CI) 

Age 0.006 1.04 (1.01-1.08) 

ISS3 0.899 1.05 (0.49-2.22) 

High Risk Disease 0.013 2.35 (1.20-4.66) 

Renal Disease 0.014 2.71 (1.23-6.08) 

Active Disease or PD 0.063 1.91 (0.96-3.81) 

Comorbidities 0.711 0.88 (0.44-1.75) 

Prior anti-CD38 0.558 0.77 (0.31-1.85) 

Active anti-CD38 0.262 1.68 (0.68-4.21) 

Active IMId 0.769 1.10 (0.59-2.07) 

*OR for age is calculated by increaments of one year, High Risk Disease includes patients with 
del 17p, t(4;14), amp 1q or t(14;16) alterations detected by FISH. Renal disease is defined as 
creatinine clearance  < 40 ml/min,  creatinine > 2 mg/dl, or on dialysis. Active Disease or PD 
refers to newly diagnosed or relapsed patients whose MM was not responsive to any treamtnet 
or not controlled at the time of COVID-19 diagnosis. Comorbidities refers to one or more 
condition associated  with cardiac, neurological, pulmonary, or renal disease, diabetes, and/or 
hypertension.  Prior anti-CD38 refers to anti-CD38 MoAb usage any time before COVID-19 
diagnosis. Active anti-CD38 and Active-IMId refers to using these treatments at the time of 
CODI-19 diagnosis. Variables with p value < 0.1 were considered statistically significant. 
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Table 4: Recommendations for management of multiple myeloma patients in the era of 
a global COVID-19 pandemic 

  

 

 Measures to prevent contracting COVID-19 including social distancing, wearing 
masks, and personal hygiene are critically important for MM patients. 

 COVID-19 PCR testing should be considered once in all newly diagnosed MM 
patients before starting therapy and also in patients prior to high-dose or 
cellular therapies. However, the testing of other MM patients as well as the 
frequency of repeat testing should be guided by symptoms and prevalence of 
the COVID-19 in the environs 

 MM patients diagnosed with COVID-19 and having any of the following 
characteristics: age > 60 yrs, high risk cytogenetics, active or progressive 
disease, or renal disease should be monitored more closely for COVID19 
complications. 

 Currently, there are no data to support avoiding any specific MM treatments, 
including corticosteroids and high-dose therapy. This is particularly important in 
those patients with active or progressive disease.  

 The risk/benefit of MM therapy should be weighed against an individual’s risk 
factors for COVID19 complications and the prevalence of COVID-19 at a given 
time.  

o Young patients, especially those with high risk and/or active MM, should 
receive optimal MM therapies to control their disease.  

o MM disease control is also important for elderly patients; however, 
consideration should be given to using regimens that result in decreased 
frequency of office visits to decrease the risk of COVID-19 exposure.  

Data regarding the safety of continuing MM therapy in COVID-19  PCR positive 
patients are lacking.  As with any MM patient with an active infection, the 
risks/benefit of MM therapy must be weighed carefully, and consideration 
should be given to at least ensuring clinical stability 
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Figure 1: A) Number of patients in the IMS COVID-19 dataset with plasma cell disorders. B) 
Overall (outpatient and hospitalized) COVID-19 death rates in the dataset by contributing 
countries. C) Predicted COVID-19 outcome for MM patients by age.  D) A forest plot for risk 
factors for MM patients from univariate analysis (OR, odds ratio; UCL, upper confidence level 
and LCL, lower confidence level) . 
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