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Redacteur: Sanititsrath Dr. S, Guttmann.

Aus dem hygienischen Institut des Herrn Geheimrath
Koch in Berlin.

Ueber qas Zustandekommen der Diphtherie-
Immunitdt und der Tetanus-Immunitat bei
Thieren.

Von

Stabsarzt Dr. Behring, Assistenten am Institut,
und Dr. Kitasato aus Tokio.

- -

Bei unseren seit lingerer Zeit fortgesetzten Studien iiber Diph-
therie (Behring) und Tetanus (Kitasato) sind wir auch der
therapeutischen und der Immunisirungsfrage nihergetreten,
und hei beiden Infectionskrankleiten ist es uns gelungen, sowohl in-
ficirte Thiere zu heilen, wie die gesunden derartig \m/uhelmndeln
]dass sie spiiter nicht melir an Diphtherie bezw. am Tetanus er-
cranken,

Gl‘reuﬁ:i V;;lchde Weise die Heilong und die Immunisirung zu
» darauf soll an dieser Stelle nur soweit eingegangen

Werden, 1 | sivele |
Sat ) als nothwendig ist, um die Richtigkeit des folgenden
atzes zn howvlsu\

Dl( .
; Immunlt it von Kaninchen und Miusen, die gegen
(‘tdl)llb

i
zellanfy Mmunigirt sind, beruht auf der Fédhigkeit der
LIC
e n -Blut,”llelu]\('lt die toxischen Substanzen,
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erfolgen, eilungen hicriiber werden in der Zeitschrift fiir Hygienc
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Deutsche medizinsche Wochenschrift. 1890;16:1113-4.
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Annals of Internal Medicine \ REVIEW

Meta-Analysis: Convalescent Blood Products for Spanish Influenza
Pneumonia: A Future HON1 Treatment?

Study (Reference) Mortality Rate, n/n (%) Risk Difference
Treatment Control (95% Cl),
Group Group percentage points
Stoll (17) 25/56 (45) 201/379 (53) 8 (-6 to 22)
O’Malley and Hartman (18)* 3/46 (7) 28/111 (25) 19 (8 to 29)
Ross and Hund (19, 20) 6/28 (21) 9/21 (43) 21 (-5 to 47)
Kahn (21) 12/25 (48) 12/18 (67) 19 (=11 to 48)
Gould (22) 2/30(7) 82/290 (28) 22 (11 to 32)
McGuire and Redden (23, 24)* 6/151 (4) 120/400 (30) 26 (21 to 31) —_—
Overall 54/336 (16) 452/1219 (37) 21 (15 to 27)
| | I | | I T
-20 -10 0 10 20 30 40 50
Favors Control Favors Treatment

Risk Difference, percentage points

ARAL NI LEEZEMEZ/RE L-8DDFHE (1,703ANNDEE) A IFE LR,

BENTE SN

Ann Intern Med . 2006 Oct 17;145(8):599-609.



Preliminary Communications

EFFICACY OF IMMUNE PLASMA IN
TREATMENT OF ARGENTINE
HAEMORRHAGIC FEVER AND ASSOCIATION
BETWEEN TREATMENT AND A LATE
NEUROLOGICAL SYNDROME

Jurio I. MAIZTEGUI NESTOR J. FERNANDEZ
ALBA J. DE DAMILANO

Instituto Nacional de Estudios sobre Virosis Hemorrdgicas,
2700 Pergamino, Argentina

TABLE I—MORTALITY IN PATIENTS WITH AHF TREATED WITH
IMMUNE OR NORMAL PLASMA

Total Mortality
Treatment cases Improved Died (%)
Immune plasma 91 90 1 1-1
Normal plasma 97 | 81 16 16-5
Total 188 171 17 —

,,=13.53; p<0-01

TILEOFUOHMBOEFRIZH L TIN5 03 LELEEEE : o1 ADEEZFMEE, I7AITES

gﬁuiﬁé‘?&% Li=&EC A, BIEENRESEETIERECELI%,. BEFOMEBEREEETIX16.5%T
21

Lancet. 1979:2(8154):1216.



Treatment with Convalescent Plasma
for Influenza A (H5N1) Infection
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Figure 1. Influenza A (H5N1) Viral RNA Load in Tracheal Aspirates and the Patient’s Response to Treatment.

The green line represents the patient’s body temperature, and the purple line represents the viral load. The orange
line represents the beginning of oseltamivir therapy, and the blue line represents the beginning of convalescent
plasma therapy.

HSN1EA VLT o0 FREEMFIZx L CTRIEZMLMEN RS S NI=EHIHRS

EEEMREOESMETIVMNILAENKESSETLE

N EnglJ Med 2007; 357:1450-1451



ORIGINAL ARTICLE

Evaluation of Convalescent Plasma for Ebola
Virus Disease in Guinea

Table 2. Primary Outcome Analysis.*
Convalescent Plasma Control P Value for
Variable (N=284) (N=418) Interaction
Death 3 days to 16 days after diagnosis — no. (%) 26 (31) 158 (38)
Odds ratio for death (95% Cl)
Unadjusted 0.74 (0.45-1.22) 1.00
Adjusted for age and cycle-threshold value 0.88 (0.51-1.51) 1.00
Adjusted for cycle-threshold value according to age 0.92
group
<5 yr 0.18 (0.02-2.12) 1.00
5-15yr 0.75 (0.08-7.41) 1.00
16-44 yr 0.86 (0.44-1.68) 1.00
=45 yr 1.52 (0.48-4.88) 1.00
Adjusted for age according to cycle-threshold value 0.43
<25 cycles 0.87 (0.34-2.22) 1.00
25-29.9 cycles 0.81 (0.37-1.76) 1.00
=30 cycles 1.11 (0.31-3.97) 1.00

B7 27 ATIRIEHMEAMNRITL TWEICTON-5 VX LIEEEEEER

EEAMBEORMNEIITRSNGA 0T

N EnglJ Med 2016; 374:33-42



METHODS

In this nonrandomized, comparative study, 99 patients of various ages (including preg-
nant women) with confirmed EVD received two consecutive transfusions of 200 to
250 ml of ABO-compatible convalescent plasma, with each unit of plasma obtained
from a separate convalescent donor. The transfusions were initiated on the day of

diagnosis or up to 2 days later. The level of neutralizing antibodies against Ebola
virus in the plasma was unknown at the time of administration. The control group was

418 patients who had been treated at the same center during the previous 5 months.
The primary outcome was the risk of death during the period from 3 to 16 days after
diagnosis with adjustments for age and the baseline cycle-threshold value on poly-
merase-chain-reaction assay; patients who had died before day 3 were excluded. The
clinically important difference was defined as an absolute reduction in mortality of 20
percentage points in the convalescent-plasma group as compared with the control group.

Z DT DLimitation& L T, EE5FICHNAENAMESIN TGN T

EEEMBEOERHRICE TLREZHo ML

N EnglJ Med 2016; 374:33-42



Eur J Clin Microbiol Infect Dis (2005) 24: 4446
DOI 10.1007/s10096-004-1271-9

CONCISE ARTICLE

Y. Cheng - R. Wong - Y. O. Y. Soo - W. S. Wong -
C.K.Lee - M. H. L. Ng - P. Chan - K. C. Wong -
C. B. Leung - G. Cheng

Use of convalescent plasma therapy in SARS patients in Hong Kong

Characteristic Good outcome? Poor outcome® P value Logistic regression
P value
No. of patients 33 47
Age 37.9+£12.5 50.2+15.1 <0.001 0.009
Admission LDH (IU/1) 268.6+117.6 334+183.7 0.08 0.014
Mean day of plasma 11.7£2.3 16.0£6.0 <0.001 0.012
infusion®
Mean plasma volume 253.6+£99.9 297.23+141.4 0.11 0.174
PCR positive and 20 10 <0.001 0.006
seronegative for SARSY

SARS (EESEMIREFERE) AMITLERICHIREFLENMRE SN TV

SR LB ETIET VR LANILD S WL (L4 < HESEIEAE

Eur J Clin Microbiol Infect Dis . 2005 Jan;24(1):44-6.



The Effectiveness of Convalescent Plasma and
Hyperimmune Immunoglobulin for the
Treatment of Severe Acute Respiratory Infections
of Viral Etiology: A Systematic Review and
Exploratory Meta-analysis

Study OR (95% CI)  Weight, %
Soo et al [46] < — 0.08 (00-1.50)  4.42
Gould [38] Bt 0.18 (.04-0.78) 18.32
O'Malley et al [33] * 0.21 (.06-0.72) 25.04
Hung et al [48] —"'— 0.21 (.06-0.68) 27.53
Kahn [47] — 046 (13-1.62)  24.68
Overall (I = 0.0%) <> 0.24 (.13-0.44) 100.00
T * T
0.00395 1 253
OR
Protective effect Harmful effect

EE MR RREICK L TREBMREZES L1=320KRMZRD A 2 fFHT

SARSY A VIIWI VDA I)RGEDMD IO F DA JLRIZEELSHMBAFERAL-ES. ETED
WD ROZDMMDEERIFI BN RIE I NT-

J Infect Dis. 2015 Jan 1; 211(1): 80-90.
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Te NEW ENGLAND JOURNALof MEDICINE

Early High-Titer Plasma to Prevent Severe Covid-19

DOUBLE-BLIND, RANDOMIZED, CONTROLLED TRIAL

o
I Convalescent plasma Placebo
(IgG titer >1:1000) (0.9% normal saline)
) )
Older adults with confirmed Covid-19 ) [ Fﬁ
(275 yr of age or 65-74 yr with 21 |
coexisting condition) N=80 N=80

Severe respiratory disease

(230 breaths per min, oxygen 13 patlents 25 patlentS

saturation <93% while (160/0) (3 10/0)
breathing ambient air, or both) Relative risk, 0.52; 95% CI, 0.29 to 0.94; P=0.03

High-titer convalescent plasma administered to older adults within 72 hours after the

onset of mild Covid-19 reduced progression to severe disease.

R. Libsteret al. 10.1056/NEJM0a2033700 Copyright © 2021 Massachusetts Medical Society




Te NEW ENGLAND JOURNALof MEDICINE

Convalescent Plasma Antibody Levels and Covid-19 Mortality

RETROSPECTIVE STUDY BASED ON A U.S. NATIONAL REGISTRY

%> High 3Medium$» 3. Low
Antibody Antibody Antibody

Levels » Levek 9% Levels
_on anti-SARS-CoV-2

~ antibody levels W\ ] N=515 D 2000 =20

R EL o 22.3% 27.4% 29.6%

after plasma transfusion (115 patients) (549 patients) (166 patients)
Relative risk (high vs. low), 0.66; 95% CI, 0.48 to 0.91

1

In patients not receiving mechanical ventilation, transfusion of plasma with higher

antibody levels was associated with a lower risk of death.

M.J. Joyner et al. 10.1056/N EJM0a2031893 Copyright © 2021 Massachusetts Medical Society




Early Use of Convalescent Plasma May Help
Outpatients with COVID-19 Avoid Hospitalization

12/21/2021

fly|Sle]+

Findings from Johns Hopkins-led study, posted to preprint site MedRXiv, support

antibody-rich blood as an early treatment option




Randomized Controlled Trial of Early Outpatient COVID-19 Treatment with High-Titer

Convalescent Plasma

Table 2. COVID-19 hospitalization or death prior to day 28 by treatment group

Control CCP

(N=589) (N=592) P-value!

Number randomized, n 615 610
Number transfused, n 589 592
Participants with primary outcome 37 17 0.004

(hospitalization), n

doi: https://doi.org/10.1101/2021.12.10.21267485



ORIGINAL ARTICLE MAYO
CLINIC

Y

(8 Greck forupatts Safety Update: COVID-19 Convalescent
Plasma in 20,000 Hospitalized Patients

TABLE 2. SAE Characteristics in Patients Transfused With COVID-19 Convalescent Plasma (N=20,000)?

SAE: Transfusion reactions Reported Related % Estimate” (95% Cl)

Mortality within four hours of transfusion 63 10 0.05 (0.03-0.09)
TACO 36 36 0.18 (0.13-0.25)
TRALI 21 2] 0.10 (0.07-0.16)
Severe allergic transfusion reaction 21 21 0.10 (0.07-0.16)
7/-day SAE reports

Thrombolic or thromboembolic complication |13 38 0.19 (0.14-0.26)

Sustained hypotension* 457 54 0.27 (0.21-0.35)

Cardiac events® 677 80 0.40 (0.32-0.50)
7-day mortality Reported
Crude Estimate 2592 12.96 (12.50-13.44)
Clinical status

No ICU admission (n==8323) 772 9.28 (8.67-9.92)

ICU admission (n=11,560) 1806 15.62 (14.97-16.30)

No mechanical ventilation (n=12,147) 1220 9.85 (9.34-10.38)

Mechanical ventilation (n=6864) 1258 18.33 (17.43-19.26)
Clinical symptoms

No MOF or septic shock (n=17,081) 1952 | 1.45 (10.98-11.94)

MOF or septic shock (n=2919) 640 21.72 (20.27-23.24)

EEEMTFAZIHRE L2000 NADEZEHEDOHE : TRXRTHDEELEEZTZORLEREIZIEL., 7L

F—RIG (n=78. 1%XKiH) . MEEEAAND F (=113, 1%FRiE) . DEA X2k (h=677. ~3
%) MEFENTULV =, ADE (IIMRFEREER) X2 <, TEREFSVEERMAITont,

Mavyo Clin Proc. 2020 Sep; 95(9): 1888—-1897.
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SARS-CoV-2

REGN- COV2
Casirivimab |

_______________________

Antibody prevents
viral binding and/or
fusion with host cell

Etesevnmab '
______ LY-COV016

.....

https://doi.org/10.1038/s41577-021-00542-x



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

SARS-CoV-2 Neutralizing Antibody
LY-CoV555 in Outpatients with Covid-19

B Viral Load on Day 7 in Each Trial Group

1.00-

> o7 T/ 2 A—F LA REE|Bamlanivimab

E NEBEZXRICERS

£ o50d (REMNEEFETHR{E4R)

2 T/ 7 0—FILBRRAZERS LE-EE

E — LY-CoV555, 700 mg TlE, 7o ERBELUEBELTOSMILRE

S 25- — LY-CoV555, 2800 mg DHEHENEL ., F-AEMNDLGLC LT
— LY-CoV555, 7000 mg
— Placebo

0.00
4|5 4|0 3|5 3|0 2|5 ZIO

Cycle Threshold

DOI: 10.1056/NEJM0a2029849



JAMA | Original Investigation

Effect of Bamlanivimab as Monotherapy or in Combination With
Etesevimab on Viral Load in Patients With Mild to Moderate COVID-19
A Randomized Clinical Trial

m Box plot for change from baseline to log viral load

[] 700 mg of [ ] 2800 mg of 7] 7000 mg of [] 2800 mg of bamlanivimab [} Placebo
bamlanivimab bamlanivimab bamlanivimab and 2800 mg of etesevimab

8+

T/ VB8—FILHEA T TILEF
Bamlanivimab/Etesevimab
NEBBZHRICEE

(RIEMEEFTHRIEAH)

To5tREHEL T,

Bamlanivimab/EtesevimabZ %5 L
=8lE., 75 ARELEEL T11H
B MDSARS-CoV-270 1 )L R 2 h i 5t

Change from baseline for log viral load
co (=)} E=Y ] o 3] E=Y (=)}
—
—

-10
: . . HICHEITHD L=
ay *+9 A Y —
Treatment, No BamlanivimabH 1 58 &L TS5+
700 f bamlanivimab 96 98 91 RO
2800 mg of bamlanivimab 98 101 99 REETITAEELGL
7000 mg of bamlanivimab 93 95 90
2800 mg of bamlanivimab 97 95 99
and 2800 mg of etesevimab

Placebo 141 142 134

JAMA. 2021:325(7):632-644.



FDA NEWS RELEASE

Coronavirus (COVID-19) Update: FDA Revokes
Emergency Use Authorization for Monoclonal
Antibody Bamlanivimab

Alternative monoclonal antibody therapies authorized to treat patients with COVID-19 remain
available

f Share in Linkedin | % Email = {= Print

For Inmediate Release:  April 16, 2021

Espafiol

Today, the U.S. Food and Drug Administration revoked the emergency use authorization
(EUA) that allowed for the investigational monoclonal antibody therapy bamlanivimab,
when administered alone, to be used for the treatment of mild-to-moderate COVID-19 in
adults and certain pediatric patients. Based on its ongoing analysis of emerging scientific
data, specifically the sustained increase of SARS-CoV-2 viral variants that are resistant to
bamlanivimab alone resulting in the increased risk for treatment failure, the FDA has
determined that the known and potential benefits of bamlanivimab, when administered
alone, no longer outweigh the known and potential risks for its authorized use. Therefore,
the agency determined that the criteria for issuance of an authorization are no longer met
and has revoked the EUA.

https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-revokes-emergency-use-authorization-monoclonal-antibody-bamlanivimab



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

REGN-COV2, a Neutralizing Antibody
Cocktail, in Outpatients with Covid-19

B Viral Load over Time According to Baseline Antibody Status
Serum Antibody—Negative
Difference in Change

from Baseline, Day 7
TWA LS mean Mean

2.4 gvs. Placebo  -0.52 -0.59
(8].0 gvs. Placebo  -0.60 -0.71
©
©
S 1-
S oE
S .£ -E- . Placebo
Q S
T %
S s 2
s@ 8 /s
c £ o REGN-COV2, m
‘& ¥ 8.0g SR
B = -3 Sl
c S
s ¥
v REGN-COV2,
—4- 24¢g
I I I 1
Baseline 3 5 7
Days
No. at Risk
Placebo 30 23 28 28
REGN-COV2,24¢g 35 32 34 34
REGN-COV2,8.0¢g 36 34 35 35

Serum Antibody—Positive

Difference in Change

from Baseline, Day 7

TWA LS mean Mean
2.4 g vs. Placebo 0.00 -0.45
g.O gvs. Placebo  -0.39 +0.04

T/ 7 0—F Ltk A Y TILEH
Casirivimab/Imdevimab
NEBBZRRICEES

(RIENIRE5FETHR{EIH)

Placebo

-
~—
S

_2_ \s
8.0g mgw%/bn—T»ﬁ%%ﬂgEﬁb
-3+ 24 tﬁﬁfﬁ%@ﬁwﬁﬁf@ﬁt
B DA IR BLMENTMN 7=
Basclaline 5 é 7|’
Days
38 35 37 37
27 26 27 27
29 38 29 29

DOI: 10.1056/NEJM0a2035002
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Neutralizing Monoclonal Antibody for Hospitalized Patients with Covid-19

MULTIGROUP, MULTISTAGE, DOUBLE-BLIND, CONTROLLED TRIAL

el \\} o ) 'Q‘> L

s S 2 LY-CoV555 v | Matc
314 g | (7000 mg)is u| Pla
Hospitalized adults y U +Remde81v1

with Covid-19 and it

no organ failure el N=163 %9

Discharged or hospitalized 50% 549/,
without supplemental oxygen OR, 0.85; 95% CI, 0.56 to 1.29; P=0.45

Composite of death, serious 0 0
adverse events, or incident grade 3 19% 14%

or 4 adverse events through day 5 OR, 1.56; 95% CI, 0.78 to 3.10; P=0.20

Sustained recovery among 0 0
167 patients followed over 82% 79%

a 90-day period Rate ratio, 1.06 ; 95% CI, 0.77 to 1.47

sivir did not demonstrate efficacy as LU@M;J@ECd Wit lacebo + remdesivir.
= -

ACTIV-3/TICO LY-CoV555 Study Group 10.1056/NEJMo0a2033130 Copyright © 2021 Massachusetts Medical Society
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09

Statement—NIH-Sponsored
ACTIV-3 Trial Closes LY-CoV555
Sub-Study

NIAID-Funded Research News

Congressional Testimony

October 26, 2020

The ACTIV-3 clinical trial evaluating the investigational monoclonal antibody LY-
CoV555 in hospitalized patients with COVID-19 will not enroll more participants into
this sub-study following a recommendation from the independent Data and Safety
Monitoring Board (DSMB). The trial is sponsored by the National Institute of Allergy and
Infectious Diseases (NIAID), part of the National Institutes of Health.

https://www.niaid.nih.gov/news-events/statement-nih-sponsored-activ-3-trial-closes-ly-cov555-sub-study



A Covid-19-Related Hospitalization or Death from Any Cause — Amended Phase 3 Trial

g

g Placebo

:E ° ° o—o—90-—90-0-o

:% REGEN-COV, 1200 mg REGEN-COV 2400mgj’3 J: ZﬁlZOOmg
Ao b D (&, TotARELEB L T, Covid-

1 2 3 4 5 6 7 8 9 1|0 1|1 1|2 1|3 1|4 1|5 1|6 1|7 1|8 1|9 2|0 2|1 2|2 2|3 2|4 2|5 2|6 2|7 2|8 2|9 19 (: J: é )\ B;TE i 7'-: ‘ié%t E E%
Tt pey ITERD Sz (TNENTLI%R
(1.3%%14.6%. p<0.0001) .

No. at Risk
Placebo 748 744 738 730 727 724 718 716 716 716 715 702 701 690 598

REGEN-COV, 1200 mg 736 733 728 726 723 723 723 723 721 721 721 708 708 703 624

70.4% 8 (1.0%%13.2%.
p=0.0024) )

B Covid-19-Related Hospitalization or Death from Any Cause — Combined Phase 3 Trial

100-
I FERAVHKR T 5 F TOHARK (PR
X
S o -
E j o—o ° ® .Pliczbio—Q—o—. ﬂ_ﬁ) lj:\ ﬁ¢952¥t%77t/\2¥
. 2LEXT4RFEMN -7z (10B%f14
I
-g 27 REGEN-COV, 2400 mg = S p<00001) o
* L o o o o0 —a—a—uu
° 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Trial Day
No. at Risk
Placebo 1341 1330 1315 1298 1287 1275 1265 1260 1259 1258 1257 1242 1241 1211 1052

REGEN-COV, 2400 mg 1355 1339 1335 1332 1329 1329 1327 1324 1324 1324 1323 1316 1314 1292 1113

DOI: 10.1056/NEJM0a2108163
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Recalls and safety alerts

HPRC

Casirivimab and Imdevimab - High Risk of Treatment Failure Due
to Circulation of SARS-CoV-2 Omicron Variant

Last updated: 2022-01-07

Summary

i
o Product: Casirivimab and Imdevimab

Issue: Health products » New safety information
COVID
What to do: See Key Messages below

Audience: Health professionals

https://recalls-rappels.canada.ca/en/alert-recall/casirivimab-and-imdevimab-high-risk-treatment-failure-due-circulation-sars-cov-2



Early Covid-19 Treatment With SARS-CoV-2 Neutralizing Antibody Sotrovimab

Table 2. Efficacy Outcomes through Day 29 (Intention-to-Treat Population).*
Sotrovimab Placebo
Outcome (N =291) (N =292)
Primary outcome
Hospitalization for >24 hr for any cause or death from any cause — no. (%) 3 (1) 21 (7)
Hospitalization for >24 hr for any cause 3 (1) 21 (7)
Death from any cause 0 1 (<1)j
Alive and not hospitalized — no. (%) 284 (98) 270 (92)
Data missing — no. (%)
All patients with missing data 4 (1) 1 (<1)
Patients with missing data because of withdrawal of consent before 3 (1) 1 (<1)
receipt of sotrovimab or placebo
Relative risk reduction (97.24% Cl) 85 (44-96) —
P value 0.002 —

N EnglJ Med 2021; 385:1941-1950
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Preclinical studies demonstrate sotrovimab retains
activity against the full combination of mutations in
the spike protein of the Omicron SARS-CoV-2

variant
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CORRESPONDENCE

Loss of Anti-SARS-CoV-2 Antibodies in Mild Covid-19

TO THE EDITOR: Ibarrondo et al. found that titers
of anti—receptor-binding domain IgG antibodies
in patients with mild cases of Covid-19 were
attenuated after 90 days from the onset of symp-
toms. These results are consistent with the re-
duced antibody titers in patients with asymptom-
atic and mild cases, as reported by Long et al.!

We examined the trends in antibody titers not
only in patients with mild disease but also in
those with moderate disease who received oxy-
gen inhalation therapy and in those with severe
disease who underwent intubation. We measured
anti—-SARS-CoV-2 spike protein antibody titers
using an enzyme-linked immunosorbent assay
(ELISA)? in 81 patients with Covid-19 (46 with
mild disease, 19 with moderate disease, and 16
with severe disease). Each sample was assayed in
triplicate, and all measurement values were nor-
malized against the mean value of the positive
control sample.

Antibody titers tended to be higher in patients
with severe disease than in those with mild or
moderate disease. However, patients with moder-
ate and severe disease, as well as those with mild
disease, seemed to show a decrease in antibody
titers after 60 days from the onset of symptoms.
These results suggest that although antibody ti-
ters are higher in patients with a greater severity
of disease, they will eventually decline.

Satoshi Kutsuna, M.D., Ph.D.
Yusuke Asai, Ph.D.
Akihiko Matsunaga, Ph.D.

National Center for Global Health and Medicine
Tokyo, Japan
skutsuna@hosp.ncgm.go.jp

DOI: 10.1056/NEJMc2027051
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Demographics

Median age, years (range) 45 (21-167) 55 (31-67) 63.5 (52-69)
Male sex 40 (51.9%) 16 (84.2%) 2 (50.0%)
FRER R

e I F 11 (14.3%) 9 (47.4%) 0 (0%)

VE IR IR 5 (6.5%) 4 (2.1%) 1 (25.0%)
HEE B E 11 (14.3%) 6 (3.2) 0 (0%)
COPD 1 (0.01%) 0 (0%) 0 (0%)
I 0 (0%) 0 (0%) 0 (0%)
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