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Fig 2 | After the initial exposure, patients typically develop symptoms within 5-6 days (incubation period). SARS-CoV-2 generates a diverse range of clinical manifestation
anging from mild infection to severe disease accompanied by high mortality. In patients with mild infection, initial host
immune2020;371:m3862
response is capable of controlling the
BMJ
nfection. In severe disease, excessive immune response leads to organ damage, intensive care admission, or death. The viral load peaks in the first week of infection, declin
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Figure 1. Characteristics, Diagnosis, and Management of Covid-19 According to Disease Stage or Severity.
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Loss of Anti–SARS-CoV-2 Antibodies in Mild Covid-19

Factors associated with anti-SARS-CoV-2 IgG antibody production
in patients convalescing from COVID-19

Kutsuna et al. DOI: https://doi.org/10.1016/j.jiac.2021.01.006

expanded to external resources. Accessing only to patients who
were admitted to NCGM did not sufﬁce the number of donors we
needed, and we approached patients from outside sources. On
reaching out to external resources, social networking services such

Disease Control and Prevention [8], and a probe generated in-house
[9]. The method was constructed to detect SARS-CoV-2 RNA in
plasma at the concentration of 100 copies/mL reproducibly. SARSCoV-2 RNA was not detected in any of the plasma samples.

No SARS-CoV-2 RNA detected in the convalescent plasma of COVID-19
patients with diﬀerent disease severity

Table 1
Patient demographics, comorbidities, presence of pneumonia, treatment, and results of SARS-CoV-2 RT-PCR in the convalescent plasma by disease severity (n ¼ 100).
Disease severity
Variables
Demographics
Median age, years (range)
Males
Comorbidities
Hypertension
Diabetes mellitus
Dyslipidemia
Chronic obstructive pulmonary disease
Cardiovascular disease
Presence of pneumonia by imaging studies
Supportive therapy
Oxygen administration
Mechanical ventilation
ECMO
Medications
Steroid
Lopinavir/ritonavir
Favipiravir
Hydroxychloroquine
Remdesivir
Tocilizumab
Days from disease onset to the test (range)
RT-PCR in the plasma

Mild (n ¼ 77, 77.0%)

Moderate (n ¼ 19, 19.0%)

Severe (n ¼ 4, 4.0%)

45 (21e167)
40 (51.9%)

55 (31e67)
16 (84.2%)

63.5 (52e69)
2 (50.0%)

11 (14.3%)
5 (6.5%)
11 (14.3%)
1 (0.01%)
0 (0%)
0 (0%)

9 (47.4%)
4 (2.1%)
6 (3.2)
0 (0%)
0 (0%)
19 (100.0%)

0
1
0
0
0
4

0 (0%)
0 (0%)
0 (0%)

19 (100.0%)
0 (0%)
0 (0%)

4 (100.0%)
4 (100.0%)
2 (50.0%)

0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
74 (21e167)
UND

8 (42.1%)
2 (10.5%)
3 (15.8%)
5 (26.3%)
4 (21.1%)
1 (10.5%)
65 (27e102)
UND

2 (50.0%)
2 (50.0%)
1 (25.0%)
0 (0%)
0 (0%)
0 (0%)
98.5 (57e162)
UND

(0%)
(25.0%)
(0%)
(0%)
(0%)
(100.0%)

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; ECMO, extracorporeal membrane oxygenation; RT-PCR, real-time polymerase chain reaction; UND,
undetected.
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11 patients who received convalescent plasma for safety validation.
Age
(ye
ars)

Se
x

Underlying diseases

Treat
ment
for
COV
ID-1
9
REM
/DEX

Days
from
COVI
D-19
onset
to

Oxygen
dose at
the time
of
plasma
administ

Oxygen
dose at
the
worst
point of
respirat

Intub
ation
or
death

Adverse
event

Outcome

10

1 L/min

4 L/min

None

None

Recovery

1

46

M

HIV infection

2

59

M

Diabetes, hypertension, COPD,
hyperlipidemia

REM
/DEX

8

NHF

NHF

None

None

Recovery

3

46

M

Hypertension, obesity

REM
/DEX

7

1 L/min

2 L/min

None

None

Recovery

4

39

M

Previous history of hepatitis B

DEX

12

2 L/min

5 L/min

None

None

Recovery

5

61

M

Membranous nephropathy, bronchial
asthma, hyperuricemia, dyslipidemia

REM
/DEX

12

4 L/m

5 L/min

None

None

Recovery

6

61

M

Interstitial pneumonia

REM
/DEX

7

2 L/m

2 L/min

None

None

Recovery

7

60

M

Hypertension

REM
/DEX

8

2 L/m

2 L/min

None

None

Recovery

8

64

F

Osteoporosis

REM
/DEX

10

4 L/min

NHF

None

Erythema at the
infusion site

Recovery

9

90

F

Interstitial pneumonia, hypertrophic
heart disease, hypertension

REM
/DEX

9

5 L/min

NHF

Yes

None

Death

10

66

M

Hypertension

REM
/DEX

7

3 L/min

NHF

None

None

Recovery

11

86

F

Hypertension, dyslipidemia

REM
/DEX

6

1 L/min

1 L/min

None

None

Recovery
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Time to recovery in 11 COVID patients who received plasma

Proportion Recovered
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Changes in viral load in 11 COVID patients who received plasma
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Randomized controlled trial
Validating the eﬃcacy of convalescent plasma therapy for COVID-19

• Design: Multicenter open-label randomized controlled trial
• Patients: COVID-19 patients who met all of the following criteria: (1)
within 5 days of onset, (2) SpO2 >95% by room air, and (3) age >60
years or underlying disease.

• Primary endpoint: Time-weighted mean change in SARS-CoV-2 viral load
in nasopharyngeal swabs from day 0 to days 3 and 5

• Secondary endpoints: avoidance of ventilatory management or death,
mortality, duration of oxygen use, symptom reduction (time to clinical
improvement), and safety assessment

• Cases: 200 patients
• Started on February 24, 2021

Summary
• Antibody therapy includes convalescent plasma, monoclonal
antibodies, and advanced immunoglobulin preparations, which are
expected to be therapeutic agents for COVID-19. Each has its
advantages and disadvantages, such as simplicity and rapidity, time
to manufacture, cost, and uniformity of antibody titer.

• Both antibody therapies have been shown to be eﬀective when
administered early in the course of the disease, but many studies
have shown that they are not eﬀective when administered after the
disease has become severe.

• No major safety problems have been reported, including ADEs.
• A system for the implementation of plasma therapy for convalescent
patients has been established in Japan, and randomized controlled
trials are currently being conducted to verify eﬃcacy.

