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Passive Antibody Therapy in COVID-19
Convalescent plasma
Emergency Use Authorization (EUA) in the US for 

hospitalized patients; minimal supportive data
 Immune IVIg 
Failed to show benefit in a RCT in hospitalized patients
Soon to be studied in ambulatory patients

Monoclonal Antibodies
Available under EUA for ambulatory patients at high-risk 

of serious disease.
Thus far no benefit demonstrated in hospitalized patients



Single Donor Convalescent Plasma
A perennial favorite in the setting of a new outbreak 
dating back to the 1918 influenza pandemic; 19th

century treatment for diptheria and tetanus
Multiple anecdotes of success in diseases ranging 
from influenza to SARS to Ebola
Only one randomized, controlled trial with efficacy:
1979 – Improved survival in patients with 
Argentine Hemorrhagic Fever (16.5% vs. 1.1%)
Had to be given within 8 days of symptom onset
Associated with a delayed neurologic syndrome



Convalescent Plasma in COVID-19

Promoted early in the outbreak: available in 3 
waves
Single patient access via emergency IND (eIND)
Expanded Access Program (EAP) via the Mayo 
Clinic (89,850 units infused)
Emergency Use Authorization (EUA) 

Promising data from above observational studies 
not supported by emerging RCT data



Exploratory Inpatient Efficacy  
Mayo Expanded Access Program

Initial Cohort (n=4330)
Higher titer plasma 
administered to 
patients not intubated 
resulted in a 
reduction in 7-day 
mortality from 14% 
to 11% (p=0.03)



COVID-19 Convalescent Plasma In 
Hospitalized Patients (PlasmAr) Study (n=333)

Multi-center, randomized placebo-controlled trial
Plasma with a median titer of 1:3200 (>1:800)

Patients with evidence of COVID-19 pneumomia
Primary Endpoint:  clinical status at 30 days as 
defined by a 6-category ordinal scale
Conducted by 12 clinical sites in Argentina and 
coordinated by the Hospital Italiano de Buenos 
Aires



PlasmAr–
Primary 

Endpoint

OR = 0.83
95% CI = 0.52 – 1.35

p=0.46

VA Simonovich et al. 
N Engl J Med 2021;384:619-629.



The UK Randomization of COVID-19 Therapy 
(RECOVERY) Trial

A “real-world” randomized, controlled trial facilitated by 
the UK National Health System
Physicians throughout the UK able to randomize 

hospitalized patients to standard care or standard care + 
intervention (~2000/arm):
Agents shown to be of benefit:
Dexamethasone 
Tocilizumab
Casirivimab / Imdevimab in antibody-negative patients



RECOVERY:
Convalescent 
Plasma Arm –

28-day Mortality
n=11,558

RR = 1.0
95% CI = 0.93– 1.07

p=0.95



COVID-19 Convalescent Plasma In 
Outpatients (C3PO) Study (n=511)

Phase 3, multi-center, placebo-controlled trial
Plasma with an ID50 >1:250 vs. saline

Patients at high risk (age >50 and/or co-morbidities)
Symptoms <7 days
Primary Endpoint a composite of ER visit, hospital 
admission or death within 15 days
Conducted by the SIREN Network (NHLBI and 
NINDS)



C3PO Study – Primary Endpoint

FK Korley et al. N Engl J Med 2021;385:1951-1960.



Inpatient Treatment with Anti-
Coronavirus Immunoglobulin (ITAC)

INSIGHT Protocol 013 (n=93)

Phase 3, multi-center, placebo-controlled trial
One of 4 Immune IVIg products vs. saline 

Patients hospitalized for COVID-19 without end-
organ failure
Symptoms <12 days
Primary Endpoint: clinical status at day 7 using 
a 7-category ordinal scale



14

Enrollment

18 26 34
58

103

157

203
227

248

304

375

425

512

575
593

0

100

200

300

400

500

600

Nov-02 Nov-09 Nov-16 Nov-23 Nov-30 Dec-07 Dec-14 Dec-21 Dec-28 Jan-04 Jan-11 Jan-18 Jan-25 Feb-01 Feb-08

Actual
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Country Enrolled

United States 253

Denmark 77

Greece 70

Spain 65

Nigeria 41

Indonesia 33
United Kingdom 19

Japan 15

Germany 10

Israel 6

Argentina 4

Total 67 sites in 11 
countries opened to ITAC

63 sites enrolled at least 
one patient
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Primary Efficacy Outcome at Day 7
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Time to Two Most Favorable 
Ordinal Categories (Recovery)

17

RRR 1.14 (0.93 - 1.39) p=0.20

IVIG
Placebo

HR=0.86 (0.57 - 1.29) p=0.47

Time to Serious Adverse Event or Death



Conclusions from ITAC
No evidence of a beneficial effect of SARS-
CoV=2 IVIG in individuals hospitalized with 
COVID-19.
Aligns with other recent findings for 
convalescent plasma and MoAbs in similar 
patient populations.
Role for immune IVIG in non-hospitalized 
individuals with earlier infection requires 
evaluation (OTAC)



Monoclonal Antibodies to the Spike 
Protein of SARS-CoV-2

Have been shown to be of benefit in decreasing 
the 5-7% rate of progression to severe disease 
in high-risk individuals by 2-6% absolute; 70-
85% relative 
Have been shown to be of benefit in a post-
exposure setting
Have not been shown to be of benefit overall in 
hospitalized patients



Monoclonal Antibodies Available in the 
US Under Emergency Use Authorization
Bamlanivimab / Etesevimab (intravenous)
Human monoclonals; less effective against 
beta and gamma variants; ?omicron

Casirivimab / Imdevimab (intravenous or SQ)
Human and humanized mouse
Authorized for treatment and post-exposure

Sotrovimab (intravenous)
Human monoclonal to SARS-CoV-1



Therapeutics for Inpatients with COVID-19 
(TICO; INSIGHT 014; ACTIV-3)
A Multi-Arm, Multi-Stage Trial

C     T1     T2    T3    T4

Stage 2

Evaluation

Stage 3

Mahesh Parmar, UK MRC, UCL



Bamlanivimab in Hospitalized Patients (TICO) 
Sustained Recovery* & Hospital Discharge

*Sustained recovery = return to pre-hospitalization residence for >14 consecutive days. 

*

Lundgren, et al. 
N Engl J Med 2021; 384:905-914



Bamlanivimab: Time to Sustained Recovery 
by Baseline Serostatus

ACTIV-3/TICO Bamlanivimab Study Group. Clinical and Virological Response to a Neutralizing Monoclonal Antibody for 
Hospitalized Patients with COVID-19. MedRxiv 2021. https://doi.org/10.1101/2021.07.19.21260559

P value = 0.02 for interaction between 
baseline nAb status and treatment effect



Sustained Recovery for Bamlanivimab vs Placebo 
by Baseline Antigen and Antibody Levels

Bamlanivimab Placebo

Total %  Total % P-value*

Neutralizing Ab (nAb) .02

Negative 74 91% 78 85%

Positive 82 88% 69 96%

Antigen (Ag) (pg/mL) .05

1000+ (high) 86 86% 67 82%

<1000 (low) 71 92% 81 96%

Antigen/Antibody .06

nAb neg / Ag high 55 89% 47 79%

nAb neg / Ag low 19 95% 31 94%

nAb pos / Ag high 31 81% 20 90%

nAb neg / Ag low 51 92% 49 98%

0.76
1.25

0.80
1.26

1.48

0.88
1.13

0.73

0.1 1 10

Favors BamlanivimabFavors placebo
Relative rate ratio (95% CI)

*: p-value
for interaction

nAb pos / Ag low



The UK Randomization of COVID-19 Therapy 
(RECOVERY) Trial 

A “real-world” randomized, controlled trial facilitated by 
the UK National Health System
Physicians throughout the UK able to randomize 

hospitalized patients to standard care or standard care + 
intervention (~2000/arm):
Agents shown to be of benefit:
Dexamethasone 
Tocilizumab
Casirivimab / Imdevimab in antibody-negative patients



RECOVERY: casirivimab + imdevimab

• Serostatus determined by Oxford immunoassay: indirect ELISA, for serum IgG 
against trimeric spike protein



Spike 
Mutations

in the Variants 
of Concern



• www.covid19treatmentguidelines.nih.gov
• March 20 – request from HHS
• March 24 – initial meeting of 37 members;                             

6 US government agencies; 8 professional societies
• April 7 – first release ready
• April 21 – final approval and first release
• Since then:

• 25 major revisions; >15,000,000 page views



NIH Guidelines Panel Recommendations for Outpatients



NIH Guidelines Panel Recommendations for Inpatients
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