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JAMA | Original Investigation

Effect of Convalescent Plasma Therapy on Time to Clinical Improvement
in Patients With Severe and Life-threatening COVID-19
A Randomized Clinical Trial
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Figure 1. Patient Enrollment and Treatment Assignment

148 Participants assessed for eligibility

45 Excluded
26 Did not meet eligibility criteria
17 Had titer 21:640 for S protein receptor-
binding domain-specific 19G antibody
7 Had negative PCR results
1 Had severe CHF
1 Was in an antiviral trial within the
last 30 days
12 Excluded for other reasons
7 Refused participation

(" 103 Patients randomized )

1% 18 HA [0 93 & ,E "‘ \“-- .

EEAERAE

52 Randomized to receive convalescent plasma
52 Received intervention as randomized
23 With severe COVID-19 disease
29 With life-threatening COVID-19 disease

51 Randomized to control (standard treatment)
51 Received standard treatment as randomized
22 With severe COVID-19 disease
29 With life-threatening COVID-19 disease

v

.

1 Discontinued study participation

1 Excluded due to receipt of convalescent plasma

'

after enrollment

52 Included in the primary analysis
51 Included in the per-protocol analysis
23 With severe COVID-19 disease
28 With life-threatening COVID-19 disease

51 Included in the primary analysis
50 Included in the per-protocol analysis
22 With severe COVID-19 disease
28 With life-threatening COVID-19 disease
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Table 1. Baseline Demographics and Clinical Characteristics of All Patients With COVID-19°

Convalescent plasma group

Control group

(n=52) (n=51)
Demographic and clinical characteristics
Age, median (IQR), y 70 (62-80) 69 (63-76)
Sex, No. (%)
Male 27 (51.9) 33(64.7)
Female 25(48.1) 18 (35.3)
Allergy history, No. (%) 6(11.5) 5(9.8)
Coexisting diseases, No. (%)°
Hypertension 29 (55.8) 27(52.9)
Cardiovascular disease 14 (26.9) 12 (23.5)
Cerebrovascular disease 11(21.2) 7 (13.7)
Diabetes 9(17.3) 12 (23.5)
Liver disease 5(9.6) 5(9.8)
Cancer 3(5.8) 0
Kidney disease 2(3.9 4 (7.8)
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Convalescent

plasma group Control group

All patients (n=52) (n=51)
Time between symptom onsetand 27 (22-39) 30(19-38)
randomization, median (IQR), d [n = 49] [n =48]

<14 d, No. (%) 3/49 (6.1) 5/48 (10.4)

>14d, No. (%) 46/49 (93.9) 43/48 (89.6)
Interval between symptom onset 12 (5-20) 10 (6-16)
and admission, median (IQR), d [n=49] [n =48]
6-Point scale at study day 1,
No. (%)

2- Hospitalization, no 1/51 (2.0) 1/50 (2.0)

supplemental oxygen

3- Hospitalization, requiring
supplemental oxygen (not
high-flow or noninvasive
ventilation)

4- Hospitalization, requiring
noninvasive ventilation and/or
high-flow supplemental oxygen

5- Hospitalization, requiring
extracorporeal membrane
oxygenation and/or invasive
mechanical ventilation

Medications used after
randomization

Antiviral

Antibacterial

Chinese herbal medicine
Steroids

Antifungal

Human immunoglobulin

Interferon

15/51 (29.4)

21/51 (41.2)

14/51 (27.5)

41/46 (89.1)
38/46 (82.6)
26/46 (56.5)
21/46 (45.7)
15/46 (32.6)
13/46 (28.3)
12/46 (26.1)

15/50 (30.0)

23/50 (46.0)

11/50 (22.0)

44/49 (89.8)
39/49 (79.6)
30/49 (61.2)
16/49 (32.7)
13/49 (26.5)
11/49 (22.5)
7/49 (14.3)
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Table 3. Primary and Secondary Clinical Outcomes at Day 28°

All patients

Primary clinical outcome

Time to clinical improvement,

median (IQR),d°

Clinical improvement rate,
No./total (%)

Atday 7

Atday 14

At day 28
Secondary clinical outcomes
Discharge rate at 28 d, No./total (%)

Time from randomization to discharge,
median (IQR), d°

Time from hospitalization to discharge,
median (IQR),d¢

Mortality at 28 d, No./total (%)

Time from randomization to death,
median (IQR), d¢

Viral nucleic acid negative rate,
No./total (%)

At24h
At48h
At72h

Convalescent

plasma group Control group Absolute difference Effect estimate

(n=52) (n=51) (95% CI)® (95% Cl) P value®

28.00 Indeterminate -2.15(-5.28t00.99) HR, 1.40 (0.79-2.49) .26

(13.00-Indeterminate) (18.00-Indeterminate)

5/52 (9.6) 5/51(9.8) -0.2% (-11.6% to OR, 0.98 (0.30-3.19) .97

11.2%)

17/52(32.7) 9/51(17.6) 15.0% (-1.4%t031.5%) OR, 1.85(0.91-3.77) .08

27/52(51.9) 22/51(43.1) 8.8% (-10.4%t028.0%) OR, 1.20(0.80-1.81) .37

26/51 (51.0) 18/50 (36.0) 15.0% (-4.1%t0 34.1%) OR, 1.42(0.90-2.24) 13

28.00 Indeterminate -2.43 (-5.56 t0 0.69) HR, 1.61 (0.88-2.93) 12

(13.00-Indeterminate) (19.00-Indeterminate)

41.00 53.00 -11.95(-26.33t02.43) HR, 1.68 (0.92-3.08) .09

(31.00-Indeterminate) (35.00-Indeterminate)

8/51(15.7) 12/50 (24.0) -8.3%(-23.8%t07.2%) OR,0.65(0.29-1.46) .30

Indeterminate Indeterminate 0.52(-2.10t0 3.14) HR, 0.74 (0.30-1.82) .52
(26.00-Indeterminate)

21/47 (44.7) 6/40 (15.0) 29.7%(11.7%t0 47.7%) OR,4.58 (1.62-12.96) .003

32/47 (68.1) 13/40 (32.5) 35.6% (15.9%t055.3%) OR,4.43(1.80-10.92) .001

41/47 (87.2) 15/40 (37.5) 49.7% (32.0%t067.5%) OR,11.39(3.91-33.18) <.001
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Figure 2. Time to Clinical Improvement in Patients With COVID-19
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Table 3. Primary and Secondary Clinical Outcomes at Day 282

Patients with severe disease
Primary clinical outcome

Time to clinical improvement,
median (1QR), d9

Clinical improvement rate,
No./total (%)®

At day 7

At day 14

At day 28
Secondary clinical outcomes
Discharge rate at 28 d, No./total (%)

Time from randomization to discharge,
median (IQR), d“

Time from hospitalization to discharge,
median (IQR), d

Mortality at 28 d, No./total (%)

Time from randomization to death,
median (1QR), d¢

Viral nucleic acid negative rate,
No./total (%)

At 24 h
At48h

Patients with life-threatening disease

Primary clinical outcome

Time to clinical improvement,
median (IQR), d¢

Clinical Improvement rate,
No./total (%)°

Atday 7
At day 14
At day 28

Convalescent

plasma group Control group Absolute difference Effect estimate

(n=52) (n=51) (95% CI)® (95% Cl) P value®

13.00 (9.00-21.00) 19.00 ~4.94 (-9.33 to -0.54) HR, 2.15 (1.07-4.32) .03
(15.00-Indeterminate)

3/23 (13.0) 4/22(18.2) -5.1% (=26.3% to OR, 0.72 (0.18-2.85) .70

16.1%)

14/23 (60.9) 6/22(27.3) 33.6% (6.3% to 60.9%) OR, 2.23 (1.05-4.76) .02

21/23(91.3) 15/22 (68.2) 23.1% (-3.9%1t0 50.2%) OR, 1.34 (0.98-1.83) .07

21/23(91.3) 15/22 (68.2) 23.1% (-3.9% t0 50.2%) OR, 1.34(0.98-1.83) .07

13.00 (10.00-16.00) 19.00 -4.09 (-8.44t00.27) HR, 1.97 (1.00-3.88) .05
(11.00-Indeterminate)

32.00 (26.00-40.00) 41.00 (30.00-53.00) ~9.38(-23.63 to 4.88) HR, 1.74 (0.89-3.41) i 13

0/23 2/22(9.1) -9.1% (-25.6% to 7.4%) .49

Indeterminate Indeterminate 1.42 (-0.88t0 3.71) HR, 0.00 >.99
(26.00-Indeterminate)

7/21(33.3) 2/17 (11.8) 21.6% (-9.1%t052.2%) OR, 3.75 (0.66-21.20) 15

13/21(61.9) 6/17 (35.3) 26.6% (-4.2%t057.4%) OR, 2.98 (0.79-11.25) .10

19/21 (90.5) 7/17 (41.2) 49.3% (22.7%1t075.9%) OR, 13.57(2.36-77.95) <.001

Indeterminate Indeterminate 0.23(-3.11t03.57) HR, 0.88 (0.30-2.63) .83

2/29 (6.9) 1/29(3.4) 3.4% (-11.4%1t0 18.3%) OR, 2.00 (0.19-20.86) =99

3/29(10.3) 3/29(10.3) 0.0% (-19.1%t0 19.1%) OR, 1.00(0.22-4.55) >.99

6/29 (20.7) 7/29 (24.1) ~3.4% (-24.9% to OR, 0.86 (0.33-2.24) .75

18.0%)
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Table 3. Primary and Secondary Clinical Outcomes at Day 28 (continued)

Convalescent

plasma group Control group Absolute difference Effect estimate

(n=52) (n=51) (95% CI)® (95% Cl) P value®
Secondary clinical outcomes
Discharge rate at 28 d, No./total (%) 5/28 (17.9) 3/28 (10.7) 7.1% (-14.7%t0 28.9%) OR, 1.67 (0.44-6.32) 71
Time from randomization to discharge, Indeterminate Indeterminate -0.80(-3.74t0 2.14) HR, 1.77 (0.42-7.40) 44
median (IQR), d°
Time from hospitalization to discharge,  Indeterminate Indeterminate -4.61 (-15.07 to 5.85) HR, 1.90 (0.45-8.04) .38
median (IQR), d° (46.00-Indeterminate)
Mortality at 28 d, No./total (%) 8/28 (28.6) 10/28 (35.7) -7.1% (-31.5%to OR, 0.80(0.37-1.72) .57

17.2%)

Time from randomization to death, Indeterminate Indeterminate -0.04 (-3.86t03.77) HR, 0.86 (0.34-2.17) 74

median (IQR), d

Viral nucleic acid negative rate,
No./total (%)

(22.00-Indeterminate)

(15.00-Indeterminate)

At24 h 14/26 (53.8) 4/23 (17.4) 36.5% (11.8%t061.1%) OR,5.54 (1.47-20.86) .01
At48 h 19/26 (73.1) 7/23 (30.4) 42.6%(17.3%t068.0%) OR,6.20(1.79-21.46)  .003
At72h 22/26 (84.6) 8/23 (34.8) 49.8% (25.9%t073.7%) OR,10.31(2.63-40.50) <.001
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JAMA | Original Investigation

Effect of Convalescent Plasma Therapy on Time to Clinical Improvement

in Patients With Severe and
A Randomized Clinical Trial
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