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Abstract

This paper introduces two cases of multiple myeloma, COVID-19 infection during autologous stem cell
transplantation, the treatment process, and different results of the two patients, which provides a reference for how
to carry out ASCT safely during the COVID-19 normalization stage.
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Introduction

Multiple myeloma (MM) is a malignant tumor of plasma
cells that accumulates in bone marrow, leading to renal
failure, hypercalcemia, bone destruction, and anemia
caused by bone marrow failure. It accounts for 1% of all
cancers and 10% of all hematological malignancies [1, 2].
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About 588,000 people worldwide have been diagnosed
with MM every year. MM usually affects the elderly; the
median age at diagnosis is 69 years old [3]. Newly diag-
nosed MM is usually sensitive to many cytotoxic drugs,
and the treatment is mainly autologous hematopoietic
stem cell transplantation (ASCT) after induction che-
motherapy [4]. After ASCT, the non-recurrent mortality
rate was as low as 1% at 12 months, while the recurrence
rate was 16%°. Median OS with ASCT was significantly
better than without transplantation (7.04 vs. 2.32) [6].
Although the treatment scheme containing new drugs
has improved OS, ASCT is still an important treatment
to prolong OS [5, 7].

Since 2019, the novel coronavirus (SARS-CoV-2) has
had a great impact on the world. The mortality rate of
elderly patients and/or patients with complications can
be as high as 15% [8]. The outcome of COVID-19 in
patients with hematological diseases such as leukemia,
lymphoma, and myeloma and recipients of autologous
(ASCT) or allogeneic hematopoietic stem cell transplan-
tation (allo-SCT) has attracted much attention because
of its high humoral and cellular immunosuppression.
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According to recent research, the total mortality rate
related to COVID-19 in patients with hematological
diseases is 32 to 40% [9, 10]. Studies have shown that
the mortality rate of hospitalized patients infected with
MM and COVID-19 is higher than that of non-myeloma
patients, and the mortality rate of patients with mul-
tiple myeloma in COVID-19 is higher (34%) than that
of patients with age and gender-matched non-multiple-
myeloma in COVID-19 (23%) [11, 12]. A recent publica-
tion in France confirmed that the total mortality rate of
all hospitalized COVID-19 patients was 16%, which was
significantly lower than the mortality rate (39%) observed
among hospitalized patients with multiple myeloma
in France [13]. In the post-pandemic era, the manage-
ment of patients with multiple myeloma and COVID-19
is still based on prevention and antiviral treatment [16].
Although the SARS-COV-2 vaccine can prevent infec-
tion, due to the disease state of MM, the patients show
diminished response to the SARS-COV-2 vaccine [14,
15]. It was indicated that MM may be more vulnerable to
infection, owing to higher rates of mild infections caused
by new variants or sub-variants of the virus.

Case presentations

Case 1

The patient was a 65-year-old male. In September 2022,
he was diagnosed with IGg-k multiple myeloma, DS III
stage, and R-ISS III stage. The patient received the first
and second cycles of PAD chemotherapy on September
30, 2022, and October 26, 2022, respectively. On Novem-
ber 25, 2022, and January 6, 2023, DVRD chemotherapy
was performed, and the efficacy evaluation reached
PR. The patient started chemotherapy with 280 mg
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melphalan on May 16th, 2023, and an autologous stem
cell transfusion was performed the next day. On May
23rd, 2023, the patient began to have a fever, and the
highest body temperature reached 38°C. The nucleic acid
test of throat swab showed that SARS-CoV-2 was posi-
tive. Moxifloxacin was combined with sulbactam/cefo-
perazone to prevent infection, posaconazole was used to
prevent fungal infection, and nirmatrelvir /ritonavir tab-
lets were used to prevent viral pneumonia. On May 29th,
white blood cells began to rise. On June 1st, the patient’s
highest temperature was 38.4°C, the absolute value of
neutrophils was 7.12*10°/L, and the platelet was 15 *
10°/L (Fig. 1). Moxifloxacin was stopped, and linezolid
combined with imipenem was used to fight the infec-
tion. On the same day, the patient was transferred out
of the transplant warehouse and then continued to raise
platelets by means of herombopag and platelet transfu-
sion. By June 7, the patient had no fever and chills, and
his platelets continued to rise. On June 12, the patient
was discharged from the hospital, and the white blood
cell (WBC) classification count was basically normal, and
his general condition was good. Until October 5, 2023, he
continued to maintain treatment with Lenalidomide.

Case 2

The other patient is a 57-year-old female who was diag-
nosed with IGg-k multiple myeloma on January 4, 2023,
with DS III stage and R-ISS III stage. From January 4,
2023, to March 27, 2023, four cycles of VRD regimen
were performed, and the curative effect reached PR. The
patient was admitted to the hospital again in June 2023,
during which the SARS-CoV-2 nucleic acid test was
positive. After knowing the risk of chemotherapy, he was

120

11.91

100

80

60

5.76
& 45
)

; " L 29 / o
/ “a. 23 2 AT/ o726 *—22-0—26-075
22 . N L X g 20 S5
. = 7 15 .83
2 )% b p‘rm-ﬁz«“r-naﬁ’ﬁu Se—1350—4:351.23) 1 g9
o 0.68 T 0 '
e —0:817—0:01—0:81" 830—0.049—6:050—0:160—0:189-0.22 5

14 15 16 17 18 19 20 21 22 23 24 25 26

Blood platelet *109/L

Fig. 1 Neutrophil and lymphocyte count and SARS-CoV-2 detection time. The abscissa indicates the days from ASCT
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transferred to a general hospital for antiviral pneumonia
treatment, and after the situation improved, he under-
went another VRD chemotherapy. On July 19, 2023, after
receiving 300 mg of melphalan chemotherapy, autologous
stem cells transfusion was performed on July 21. How-
ever, the patient developed IV degree bone marrow sup-
pression. Cefoperazone sodium and sulbactam sodium
were added to the treatment to prevent infection (Fig. 2).
On July 26th, the patient developed a fever, and the high-
est body temperature reached 38.5°C. The next day, the
patient developed symptoms of dyspnea and hypoxemia.
Laboratory tests showed that the patient was positive
for SARS-CoV-2, cytomegalovirus, influenza A virus,
and influenza B virus.Therefore, the patient continues
to receive targeted anti-infection treatment. On August
1, the patient had intermittent fever, and his dyspnea did
not improve. The patient requested to be transferred to
the hospital for treatment and died more than ten days
after discharge. The details are unknown.

Discussion

Due to the disease state of patients with multiple
myeloma, COVID-19 vaccine injection can not make
patients with multiple myeloma reach the same reaction
intensity as healthy people. In the post-epidemic era in
COVID-19, people’s awareness of protection declined
[14, 15]. Therefore, patients with multiple myeloma are
still at high risk of infection.

Previously, among MM patients who received stem
cell transplantation, the reported mortality of allo-SCT
and ASCT recipients within 30 days after COVID-19
diagnosis was 32% and 33%, respectively [17]. Because
of the late immunosuppression of ASCT, it is generally
believed that stem cell collection and any transplantation
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should not be carried out for at least 14 days, preferably
21 days, after the last contact in the case of close contact
with people diagnosed with COVID-19. The patients
described in this paper obtained COVID-19 in the com-
munity and underwent ASCT in the incubation period.
Therefore, it may be worthy of attention for doctors to
carefully screen whether patients have COVID-19 infec-
tion before ASCT.

The treatment strategy of the two patients is similar, but
the outcome is quite different. The direct reason is that
the second patient’s bone marrow suppression caused
by myeloablative therapy before transplantation failed
to improve. The patient was infected by multiple patho-
gens, including cytomegalovirus. Studies have shown
that cytomegalovirus infection after ASCT is related to a
short OS [18]. The vicious cycle of infection triggered by
the sluggish growth of neutrophils and lymphocytes after
ASCT, and it may be a significant contributing factor to
the ultimate fatality.

Undoubtedly, active anti-SARS-CoV-2 and infection
prevention treatment are the keys to patients’ rehabili-
tation. Infections are a major source of morbidity and
mortality among patients with MM [19-21]. There is a
case report that an MM female patient was infected with
COVID-19 after receiving ASCT and was admitted to
the hospital for treatment. After SARS-CoV-2 nucleic
acid turned negative, she still died of respiratory failure
caused by fungal pneumonia [22]. Immunodeficiency
is an inherent problem of MM patients, which may be
one of the reasons why the mortality rate of MM and
COVID-19-infected inpatients is higher than that of non-
myeloma patients [11, 23, 24]. Abnormal humoral immu-
nity makes myeloma patients easy to be complicated with
infection [13].In the two cases introduced in this paper,

180
160
140
120
Sars-Cov-2 pos 100
80
60

35 .35 _®.35 “Be

T 17 20

0.01 0,04 ® 0.08

—0:0% 0—0:61

3
—@&— Neutrophil *109/L

6
—@— Lymphocyte *109/L

p 0-0 0-04
—00% o—0:0% 0.0

7 8 9 10 11
Blood platelet *109/L

Fig. 2 Neutrophil and lymphocyte count and SARS-CoV-2 detection time. The abscissa indicates the days from ASCT



Su et al. Infectious Agents and Cancer (2024) 19:25

the serum IgG of the first patient before infection was
1961 mg/dl, while that of the second patient was only
669 mg/dL. A previous report pointed out that severe
inflammatory reaction to novel coronavirus and severe
hypogammaglobulinemia (IgG<400 mg/dL) was associ-
ated with higher mortality [25].

In a word, the possibility of COVID-19 infection must
be ruled out during ASCT. During ASCT, the death of
patients infected with COVID-19 is caused by many fac-
tors, but the main reasons are low immunity and sec-
ondary infection. However, how to save the patient in
the case of bone marrow transplantation needs further
discussion.

Author contributions

LJH analyzed the data. CS wrote the manuscript. LL, LJO, and GGL analyzed
the data. YZH and RLZ cared for the patients. YJL and CQW analyzed the data.
HZ and LX designed the study. All authors reviewed the manuscript.

Funding

This work is supported by Hunan Provincial Natural Science Foundation

of China (grant numbers 2021JJ40320, 2021JJ30425, 20221140243,
2022130026, 2022JJ30789); Changsha Municipal Natural Science Foundation
(grant numbers kq2014206), and Natural Science Foundation of Hunan
Province National Health Commission (grant numbers 20201659); the
“Scientific Research Climbing Plan” of Hunan Cancer Hospital (grant number
7X2020003); Clinical Research Center For Lymphoma In Hunan Province
(grant number 20215K4015); Project of Health Commission of Hunan
Province (grant numbers 202203045455); Fundamental Research Funds

for the Central Universities of Central South University (grant numbers
202377750867, 20247Z7T50918); Hunan Provincial Administration of Traditional
Chinese Medicine (grant number B2022074); Technical Department of Hunan
Provincial Health Commission (grant number WZ2020-13).

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Consent from the patient was obtained for the publication of the patient’s
detailed medical histories and examination dates.

Competing interests
The authors declare no competing interests.

Received: 27 December 2023 / Accepted: 8 May 2024
Published online: 27 May 2024

References

1. Rajkumar SV, Dimopoulos MA, Palumbo A, et al. International Myeloma
Working Group updated criteria for the diagnosis of multiple myeloma.
Lancet Oncol Nov. 2014;15(12):E538-48. https://doi.org/10.1016/
S1470-2045(14)70442-5.

2. Siegel RL, Miller KD, Fuchs HE, Jemal A, Cancer, Statistics. 2021. Ca-Cancer J
Clin. Jan 2021;71(1):7-33. https://doi.org/10.3322/caac.21654.

3. Cowan AJ, Green DJ, Kwok M, et al. Diagnosis and management of multiple
myeloma a review. Jama-J Am Med Assoc. Feb 2022;1(5):464-77. https://doi.
0rg/10.1001/jama.2022.0003.

4. Moreau P, Hebraud B, Facon T, et al. Front-line daratumumab-VTd versus
standard-of-care in ASCT-eligible multiple myeloma: matching-adjusted

10.
13.

20.

21.

22.

Page 4 of 5

indirect comparison. Immunotherapy-Uk Feb. 2021;13(2):143-54. https://doi.
0rg/10.2217/imt-2020-0266.

Garderet L, Gras L, Koster L, et al. Worldwide Network for Blood and Marrow
Transplantation (WBMT) global study on baseline characteristics and clinical
outcomes in NEWLY diagnosed multiple myeloma patients undergoing
upfront autologous STEM cell transplantation, a study off 61,725 patients
from 629 centers. Blood Nov. 2022;15:140:4839-42. https://doi.org/10.1182/
blood-2022-164619.

Hulin C, Moreau P, Attal M et al. Stem cell (SC) yield and transplantation
results from transplant-eligible newly diagnosed multiple myeloma (TE
NDMM) patients (pts) receiving daratumumab (DARA) plus bortezomib/
thalidomide/dexamethasone (D-VTd) in the phase 3 CASSIOPEIA study. J Clin
Oncol May 20 2019;37(15).

LeeY,Yoon J, Park B, Eom HS. Real-world treatment patterns and outcomes
of patients with newly diagnosed multiple myeloma: An Analysis Using
National Health Insurance Service Database. Blood Nov. 2022;15:140:5156~7.
https://doi.org/10.1182/blood-2022-157676.

Yang XB, Yu Y, Xu JQ, et al. Clinical course and outcomes of critically ill
patients with SARS-CoV-2 pneumonia in Wuhan, China: a single-centered,
retrospective, observational study. Lancet Resp Med. May 2020;8(5):475-81.
https://doi.org/10.1016/52213-2600(20)30079-5.

Malard F, Genthon A, Brissot E, et al. COVID-19 outcomes in patients with
hematologic disease. Bone Marrow Transpl Nov. 2020;55(11):2180-4. https://
doi.org/10.1038/s41409-020-0931-4.

Scarfo L, Chatzikonstantinou T, Rigolin GM, et al. COVID-19 severity and
mortality in patients with chronic lymphocytic leukemia: a joint study by
ERIC, the European Research Initiative on CLL, and CLL Campus. Leuk Sep.
2020;34(9):2354-63. https://doi.org/10.1038/541375-020-0959-x.

Chari A, Samur MK, Martinez-Lopez J, et al. Clinical features associated with
COVID-19 outcome in multiple myeloma: first results from the International
Myeloma Society data set. Blood Dec. 2020;24(26):3033-40. https://doi.
org/10.1182/blood.2020008150.

Martinez-Lépez J, Mateos MV, Encinas C et al. Multiple myeloma and SARS-
CoV-2 infection: clinical characteristics and prognostic factors of inpatient
mortality. Blood Cancer J Oct 19 2020;10(10)doi:ARTN 103.
1038/541408-020-00372-5.

Salje H, Kiem CT, Lefrancg N et al. vol 368, eabd4246,. Estimating the burden
of SARS-CoV-2 in France (2020). Science. Aug 28 2020;369(6507):1066—1066.
Terpos E, Trougakos IP, Gavriatopoulou M, et al. Low neutralizing antibody
responses against SARS-CoV-2 in older patients with myeloma after the

first BNT162b2 vaccine dose. Blood Jul. 2021;1(26):3674-6. https://doi.
0org/10.1182/blood.2021011904.

Bitoun S, Henry J, Vauloup-Fellous C et al. Response to COVID-19 mRNA
vaccination in multiple myeloma is conserved but impaired compared to
controls. J Hematol Oncol Oct 13 2021;14(1)doi:ARTN 166.
1186/513045-021-01183-2.

Terpos E, Musto P, Engelhardt M, et al. Management of patients with multiple
myeloma and COVID-19 in the post pandemic era: a consensus paper from
the European Myeloma Network (EMN). Leuk Jun. 2023;37(6):1175-85.
https://doi.org/10.1038/541375-023-01920-1.

Sharma A, Bhatt NS, St Martin A. Clinical characteristics and outcomes of
COVID-19 in haematopoietic stem-cell transplantation recipients: an observa-
tional cohort study (8,185, 2021). Lancet Haematol Jun. 2021,8(6):E393-393.
Hsu TL, Tsai CK, Liu CY, et al. Risk factors of early disease progression and
decreased survival for multiple myeloma patients after upfront autolo-

gous stem cell transplantation. Annals Hematol Mar. 2024;13. https://doi.
0rg/10.1007/500277-024-05641-y.

Blimark C, Holmberg E, Mellgvist UH, et al. Multiple myeloma and infections:
a population-based study on 9253 multiple myeloma patients. Haematol Jan.
2015;100(1):107-13. https://doi.org/10.3324/haematol.2014.107714.
Holmstrom MO, Gimsing P, Abildgaard N, et al. Causes of early death in
multiple myeloma patients who are ineligible for high-dose therapy with
hematopoietic stem cell support: a study based on the nationwide Dan-

ish myeloma database. Am J Hematol Apr. 2015;90(4):E73-4. https://doi.
0rg/10.1002/ajh.23932.

Bringhen S, Offidani M, Palmieri S, et al. Early mortality in myeloma patients
treated with first-generation novel agents thalidomide, lenalidomide,
bortezomib at diagnosis: a pooled analysis. Crit Rev Oncol Hemat Oct.
2018;130:27-35. https://doi.org/10.1016/j.critrevonc.2018.07.003.

Krengli M, Beldi D, Ferrara E, et al. Radiotherapy in COVID-19 patient affected
by multiple myeloma: a case report. Transl Cancer Res Dec. 2020,9(12):7662—
8. https://doi.org/10.21037/tcr-20-2172.


https://doi.org/10.1016/S1470-2045(14)70442-5
https://doi.org/10.1016/S1470-2045(14)70442-5
https://doi.org/10.3322/caac.21654
https://doi.org/10.1001/jama.2022.0003
https://doi.org/10.1001/jama.2022.0003
https://doi.org/10.2217/imt-2020-0266
https://doi.org/10.2217/imt-2020-0266
https://doi.org/10.1182/blood-2022-164619
https://doi.org/10.1182/blood-2022-164619
https://doi.org/10.1182/blood-2022-157676
https://doi.org/10.1016/S2213-2600(20)30079-5
https://doi.org/10.1038/s41409-020-0931-4
https://doi.org/10.1038/s41409-020-0931-4
https://doi.org/10.1038/s41375-020-0959-x
https://doi.org/10.1182/blood.2020008150
https://doi.org/10.1182/blood.2020008150
https://doi.org/10.1182/blood.2021011904
https://doi.org/10.1182/blood.2021011904
https://doi.org/10.1038/s41375-023-01920-1
https://doi.org/10.1007/s00277-024-05641-y
https://doi.org/10.1007/s00277-024-05641-y
https://doi.org/10.3324/haematol.2014.107714
https://doi.org/10.1002/ajh.23932
https://doi.org/10.1002/ajh.23932
https://doi.org/10.1016/j.critrevonc.2018.07.003
https://doi.org/10.21037/tcr-20-2172

Su et al. Infectious Agents and Cancer (2024) 19:25

23. Tan JX, Chen SH, Huang JV, et al. Increased exhausted CD8T cells with pro-
grammed death-1, T-cell immunoglobulin and mucin-domain-containing-3
phenotype in patients with multiple myeloma. Asia-Pac J Clin Onco Oct.
2018;14(5):e266-74. https:;//doi.org/10.1111/ajco.13033.

24. HeWJ, Chen L, Chen L, et al. COVID-19 in persons with haemato-
logical cancers. Leuk Jun. 2020;34(6):1637-45. https://doi.org/10.1038/
s41375-020-0836-7.

25. Wang B, Van Oekelen O, Mouhieddine T, Jagannath S, Parekh S, Madduri D.
ATertiary Center experience of multiple myeloma patients with COVID-19:

Page 5 of 5

lessons learned and the path Forward. Cl Lymph Myelom Leuk. Sep
2020,20:5304-304.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1111/ajco.13033
https://doi.org/10.1038/s41375-020-0836-7
https://doi.org/10.1038/s41375-020-0836-7

	﻿The patients with multiple myeloma were infected with COVID-19 during autologous stem cell transplantation: case report and literature review
	﻿Abstract
	﻿Introduction
	﻿Case presentations
	﻿Case 1
	﻿Case 2

	﻿Discussion
	﻿References


