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First case of COVID-19 in a patient with multiple myeloma successfully
treated with tocilizumab
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* We report the first case
of coronavirus disease
2019 (COVID-19) in

Since December 2019, novel coronavirus pneumonia, named coronavirus disease 2019
(COVID-19) by the World Health Organization (WHQ), has been a concerning global public
health crisis. COVID-19 has become common in the elderly, frequently combining with chronic

a multiple myeloma pa- underlying disease." Because older patients with hematological malignancies are immunoin-

tient successfully trea- competent, they are at high risk for novel coronavirus infection. Experimental research findings

ted with tocilizumab. indicate that an excessive immune response and a strong cytokine storm, which may include

high levels of granulocyte-macrophage colony-stimulating factor and interleukin-6 (IL-6), are

* Although tocilizumab activated in severe COVID-19.2 Here, we report the first case of COVID-19 in a patient with

was effective in the multiple myeloma (MM) successfully treated with the humanized anti-IL-6 receptor antibody
treatment of COVID-19 tocilizumab.

in this case, random-

ized controlled trials are Case description

needed.
A 60-year-old man working in Wuhan, China developed chest tightness without fever and cough on

1 February 2020. When he visited the local Wuhan hospital, he was admitted immediately after
computed tomography (CT) imaging of his chest showed multiple ground-glass opacities and
pneumatocele located in both subpleural spaces. He received 400 mg of moxifloxacin IV daily for
3 days. Nasopharyngeal swab specimens were collected to detect severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) nucleic acid. The swab specimens were tested by real-time
reverse transcriptase—polymerase chain reaction; a positive result was received 3 days later. The
patient was diagnosed with COVID-19, and was given 200-mg umifenovir (Arbidol) tablets orally,
3 times daily, for antiviral treatment.

The patient had a history of symptomatic MM (immunoglobulin AX [IgA\], IglllA), which was diagnosed
on 12 May 2015. At that time, a bone marrow aspirate showed 17.1% clonal plasma cells, and multiple
osteolytic bone lesions obvious in frontal and temporal bone on radiography. His kidney biopsy
confirmed amyloidosis; laboratory testing also showed proteinuria. The patient received 2 cycles of
induction chemotherapy consisting of bortezomib, thalidomide, and dexamethasone, and his symptoms
completely disappeared. After that, he refused bortezomib-based treatment and only received
thalidomide for maintenance.
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On 16 February 2020, the patient’s chest tightness was aggravated with shortness of breath
as a result of decreased arterial oxygen saturation (~93% at rest). He was immediately trans-
ferred to Unit Z6 in the cancer center of Wuhan Union Hospital. On admission to the cancer
center, his physical examination results were as follows: body temperature, 36.6°C; pulse,
96 per minute; blood pressure, 145/95 mm Hg; and respiratory rate, 22 breaths per minute. Lung
auscultation revealed lowered breath sound in the left lower lung. Laboratory tests showed
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Table 1. Patient’s laboratory results on admission and after

tocilizumab treatment

Results
Normal On 1wk after 2 wk after

Laboratory parameter range admit TCZ TCZ
WBC count, X10°%/L 3.56-9.5 4.41 3.82 4.26
Neutrophil count, X10%/L 1.8-6.3 2.82 3.1 2.09
Lymphocyte count, X10°/L 1.1-3.2 0.89 0.58 1.18
Hemoglobin, g/L 130-175 127 136 131
Platelet count, X 10°/L 125-350 134 156 137
ALT, U/L 5-40 41 81 150
AST, median, U/L 8-40 34 53 72
Total bilirubin, mmol/L 5.1-19.0 11.6 5.8 8.5
Creatinine, wmol/L 44-133 84.0 69.0 82.0
Creatine kinase, U/L 38-174 85 80 56
Creatine kinase MB, U/L <6.6 0.9 0.7 0.6
Hypersensitive Tn |, pg/mL <26.2 9.4 33 5.9
Prothrombin time, s 11.0-16.0 13.6 134 —
aPTT, s 28.0-43.5 31.8 35.2 —
Fibrinogen, g/L 2.0-4.0 4.45 5.35 —
D-dimer, mg/L <0.5 0.31 0.53 —
FDP <5 1.8 2.0 —
C-reactive protein, mg/L <8.0 15.4 13.85 3.14
Procalcitonin, ug/mL <0.5 0.13 0.1 0.09
Lactate dehydrogenase, U/L 109-245 198 210 202
B2-Microglobulin, mg/mL 1.0-3.0 1.7 1.6 =
Alb, g/L 33-55 335 36.0 —_
19G, g/L 7.51-15.6 10.2 9.97 —
IgA, g/L 0.82-4.53 2.41 2.37 -
IgM, g/L 0.460-3.040 0.651 0.592 —
Serum « light chain, mg/L 1.70-3.70 2.5 2.3 —
Serum \ light chain, mg/L 0.90-2.10 1.7 1.5 =
K/\ 1.85-2.65 1.47 1.53 —
SARS-CoV-2

RNA Neg Pos Neg Neg

Ab-IgG, AU/mL <10 61.41 81.56 119.67

Ab-lgM, AU/mL <10 166.78 109.67 24.88
IL-2 level, pg/mL 0.1-4.1 2.77 2.67 8.02
IL-4 level, pg/mL 0.1-3.2 2.21 2.31 7.92
IL-6 level, pg/mL 0.1-2.9 121.59 57.87 117.10
IL-10 level, pg/mL 0.1-5.0 3.55 5.26 9.61
TNF-a level, pg/mL 0.1-23.0 41 8.71 47.24
CD3" T cells 58.17-84.22 74.58 76.13 73.39
CD4" T cells 25.34-51.37 45.08 51.39 46.83
CD8" T cells 14.23-38.95 28.21 23.76 25.68
CD4/CD8 0.41-2.72 1.6 2.16 1.82

—, not available; Ab, antibody; Alb, albumin; ALT, alanine aminotransferase; aPTT,
activated partial thromboplastin time; AST, aspartate aminotransferase; AU, arbitrary units;
FDP, fibrin/fibrinogen degradation products; MB, myocardial band; Neg, negative; On
admit, on admission; Pos, positive; TCZ, tocilizumab; TNF-«, tumor necrosis factor o; Tn |,

troponin |; WBC, white blood cell.
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lymphocytopenia (0.89 X 10%/L); other parameters were
approximately normal (Table 1). The patient’s illness was
evaluated as severe.

Methods

For analysis, we collected the patient's medical records,
which included clinical characteristics, laboratory parameters,
chest CT imaging, treatment approach, and clinical outcome.
This case study was approved by the institutional review
board of the First Affiliated Hospital of University of Sci-
ence and Technology of China, and informed consent was
obtained.

Results and discussion

On admission, the patient’s arterial oxygen saturation increased
to 96% with oxygen supplementation via nasal cannula (3 L/min).
Chest CT imaging on hospital day 2 showed bilateral, multiple
ground-glass opacities (Figure 1A-C). Considering his sus-
tained chest tightness and shortness of breath, 40 mg of
methylprednisolone, administered IV daily, was given on days
2 to 6. The patient then reported that his breathing had
improved, but he still felt chest tightness. Chest CT imaging on
hospital day 8 showed that the bilateral, multiple ground-glass
opacities from the first scan remained (Figure 1D-F), and
laboratory investigations revealed a high level of serum IL-6.
On hospital day 9 (illness day 24), the patient was given
8 mg/kg tocilizumab, administered IV, 1 time. On hospital
day 12, his chest tightness disappeared. After tocilizumab
administration, the IL-6 level decreased gradually over the
following 10 days (from 121.59 to 20.81 pg/mL), then
increased rapidly to the peak (317.38 pg/mL), and then
decreased to a low level (117.10 pg/mL) (Figure 2). The
transient rebounding of the IL-6 level to the peak does not
mean COVID-19 relapse: instead, this might be attributed to
the recovery of the normal T cells. On hospital day 19, the
patient had a third chest CT scan, which showed that the range
of ground-glass opacities had obviously decreased (Figure
1G-1). The patient was declared to be cured and was
discharged from the hospital on 13 March 2020. He had no
symptoms of MM, and related laboratory findings were all in
normal ranges (Table 1).

Patients with MM are at high risk for not only COVID-19 but
also treatment difficulties. Common symptoms of COVID-19
include fever and cough,®* but the patient in our study had
chest tightness and shortness of breath, indicating that the
clinical symptoms of COVID-19 are not typical in patients
with coexisting comorbidities such as MM. As one of the
important cytokines that can lead to an acute severe systemic
inflammatory reaction known as a cytokine storm, IL-6 can also
active the coagulation pathway and inhibit myocardial function,®”
much like the clinical characteristics of severe COVID-19. Zhou
et al? found that excessive immune responses by pathogenic
T cells and inflammatory monocytes may associate with severe
lung pathology, and speculated that a monoclonal antibody
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Figure 1. Chest CT images. (A-C) Chest CT
imaging on hospital day 2 showed bilateral, multiple
ground-glass opacities. (D-F) Chest CT imaging on
hospital day 8 showed that the bilateral, multiple
ground-glass opacities from the first scan were still
there. (G-I) Chest CT imaging on hospital day 19
showed that the range of ground-glass opacities
had obviously decreased after use of tocilizumab.

targeting the IL-6 receptor might be effective in the treatment
of novel coronavirus pneumonia. Guan et al' reported that
mechanical ventilation was more common in patients with
severe disease (32.4% noninvasive ventilation; 14.5% invasive
ventilation).

Our patient’s clinical conditions gradually recovered after
tocilizumab treatment, indicating that tocilizumab is effec-
tive in the treatment of novel coronavirus infection. IL-6

signaling plays a crucial role in the pathogenesis of MM, and
small molecule inhibitors targeting IL-6 signaling are highly
effective at preventing MM cell growth.® We speculate that
tocilizumab might also have potential benefit for MM as an
immunotherapy in the future. This case is the first to prove
that tocilizumab is effective in the treatment of COVID-19
in MM with obvious clinical recovery; however, randomized
controlled trials are needed to determine the safety and
efficacy of tocilizumab.

Chest tightness
Short of breath
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Figure 2. Timeline of symptoms, IL-6 level, and treatment after admission. CT', first CT scan; CT?, second CT scan; CT?, third CT scan; MP, methylprednisolone;

SpO,, peripheral oxygen saturation.
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