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Summary 

In this domain of the REMAP-CAP trial, participants meeting the platform-entry criteria for REMAP-

CAP admitted to participating intensive care units with microbiological testing confirmed COVID-19 

infection will be randomized to receive one of two interventions: 

• No immunoglobulin against COVID-19 (no placebo) 

• ConvalescentHigh titer convalescent plasma  

This domain will only enroll patients if the pandemic infection is proven (PISOP) stratum and be 

analyzed in the Pandemic Statistical Model as outlined from the Pandemic Appendix to Core (PAtC). 

 

At this participating site the following interventions have been selected within this domain: 

 

☐  No immunoglobulin against COVID-19 (no placebo) 

☐  ConvalescentHigh titer convalescent plasma  

 

This Domain has domain-specific stratum. Sites that participate in this domain must participate in 

both domain-specific stratum. 
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This DSA applies to the following states and/or stratum: 

Stratum Pandemic infection suspected or proven (PISOP) 

Pandemic 
infection 
neither 

suspected nor 
proven 

(PINSNP) 

Core 
protocol 
documents 

REMAP-CAP Core Protocol + Pandemic Appendix, or REMAP-COVID Core Protocol 
REMAP-CAP 

Core Protocol 

Illness 
Severity 
State 

Moderate State Severe State Severe State 

Domain-
specific 
stratum 

Non-Immune 
Suppressed stratum 

Immune Suppressed stratum 
Non-Immune 

Suppressed stratum 
Immune Suppressed stratum N/A 

Domain-
specific 
stratum 

N/A 
 

No Prior Monoclonal 
Antibody stratum 

Prior Monoclonal 
Antibody stratum 

N/A 
No Prior 

Monoclonal 
Antibody stratum 

Prior Monoclonal 
Antibody stratum 

N/A 

Interventions 
available in 
this 
Domain + 
State 

Not available 
 

No immunoglobulin 
High titer plasma 

No immunoglobulin 
High titer plasma 

Not available 
 

No immunoglobulin 
High titer plasma 

No immunoglobulin 
High titer plasma 

Not available 

Interventions 
submitted 
for 
approval at 
this site 

Not available 
 No immunoglobulin 
 High titer plasma 

Not available 
 No immunoglobulin 
 High titer plasma 

Not available 

Domain 
offered at 
this site in 
these 
locations 

N/A 
 ICU 
 Ward 

 ICU 
 Ward 

 ICU 
 Ward 

 ICU 
 Ward  

N/A  ICU N/A 
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REMAP-CAP: Immunoglobulin Therapy Domain Summary 

Interventions • No immunoglobulin against COVID-19 (no placebo) 

• ConvalescentHigh titer convalescent plasma (up to 2 units within 48 hours) 

Unit-of-
analysis and, 
Strata and 
State 

The default unit-of-analysis for this domain will be the pandemic infection suspected or 
confirmed (PISOP) stratum. Analysis and Response Adaptive Randomization are applied by 
PISOP stratum.This Domain is analyzed only in the pandemic statistical model. 
 
The pandemic statistical model includes patients who are in the pandemic infection 
suspected or confirmed (PISOP) stratum. Within the stratum the unit-of-analysis is defined 
by illness severity state at the time of enrollment, defined as either Moderate State or 
Severe State and by Prior Monoclonal Antibody strata status. Borrowing is permitted 
between states and strata. Version 3 of this DSA also establishes a new domain-specific 
stratum, the Immune Suppressed stratum, to define eligibility to patients enrolled using 
Version 3 but is applied, retrospectively for the purposes of analysis, to patients enrolled 
using earlier versions of this DSA.  Response adaptive randomization will be applied to all 
PISOP patients, in each illness severity state. Response Adaptive Randomization may be 
applied differentially according to Prior Monoclonal Antibody strata status. 

Evaluable 
treatment-
by- 
treatment 
Interactions 

Treatment-treatment interactions will be evaluated between interventions in this domain 
and interventions in the Corticosteroid Domain and the COVID-19 Antiviral Therapy 
Domain. No other interactions will be evaluated with any other domain. 

Nesting None 

Timing of 
Reveal 

Randomization with Deferred Reveal at time of confirmation of infection by microbiological 
testing. 

Inclusions Inclusion criteria are the same as the Platform see Core Protocol Section 7.4.1, and 
COVID-19Patients will be eligible for this domain if: 

• SARS-CoV-2 infection is confirmed by microbiological testing 

• Patient has an underlying immunodeficiency or has received recent 
immunosuppressant therapy 

Domain-
Specific 
Exclusions 

Patients will be excluded from this domain if they have any of the following: 

• More than 48 hours have elapsed since ICU admission 

• If in the Severe State, more than 48 hours has elapsed since ICU admission, unless 
the patient has already been assigned to an intervention in another domain in the 
Moderate State, in which case exclusion will occur if more than 48 hours has 
elapsed since commencement of sustained organ failure support in an ICU 

• Patient has already received treatment with any non-trial prescribed polyclonal 
antibody therapy (monoclonal antibody, hyperimmune immunoglobulin, or 
convalescent plasma) intended to be active against COVID-19SARS-CoV-2 during 
this hospital admission 

• More than 14 days have elapsed since hospital admission 

• The treating clinician believes that participation in the domain would not be in the 
best interests of the patient        

Intervention-
Specific 
Exclusions 

Criteria that exclude a patient from one or more interventions are: 
• Known hypersensitivity to an agent specified as an intervention in this domain will 

exclude a patient from receiving that agent 
• Known previous history of transfusion-related acute lung injury will exclude a 

patient from receiving convalescent plasma 
• Known objection to receiving plasma products will exclude a patient from receiving 

any plasma components 

Outcome 
measures 

Primary REMAP endpoint: as defined in an operational document specified from the 
refer to REMAP-CAP Core Protocol + Pandemic Appendix to theand REMAP-COVID Core 
Protocol Section 7.5.1.  
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Secondary REMAP endpoints: refer to REMAP-CAP Core Protocol Section 7.6.2+ Pandemic 
Appendix and REMAP-COVID Core Protocol  
 
Secondary Domain-specific endpoints (during index hospitalization censored 90 days from 
the date of enrolment): 

• All-cause mortality at 28 days censored at hospital discharge 

• Serious adverse events (SAE) as defined in this appendix  
• Confirmed deep venous thrombosis 
• Confirmed pulmonary embolism 
• Confirmed ischemic stroke 
• Confirmed acute myocardial infarction 
• Other confirmed thrombotic events 

• Serious Adverse Events (SAE) as defined in Core Protocol documents and qualified 
in this DSA 

• Venous thromboembolic events at 90 days 
Domain-specific exploratory outcomes 

• Percent of subjects who cleared SARS-CoV-2 infection (i.e. all samples (obtained at 
least in two time points after transfusion) tested negative for SARS-CoV-2 RNA in all 
respiratory samples or just in blood) 

• Reduction in SARS-CoV-2 viral load (within the first 3 days; 4 days; 6 days; 9 days; 15 
days and 28 days analyzed separately in blood and respiratory samples) 

• Change in SARS-CoV-2 neutralizing antibody levels (within the first 3 days; 4 days: 6 
days; 9 days; 15 days and 28 days)  
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1. ABBREVIATIONS  

ADE Antibody-dependent enhancement 

CCP Clinical Characterization Protocol  

CRP C-reactive protein 

CVA Cerebrovascular accident 

DSA Domain-Specific Appendix 

DSWG Domain-Specific Working Group 

DSMB Data Safety and Monitoring Board  

DVT Deep vein thrombosis 

ICNARC Intensive Care National Audit and Research Centre 

ICU Intensive Care Unit  

ISIG International Statistics Interest Group 

ITSC International Trial Steering Committee 

MERS-CoV Middle East respiratory syndrome coronavirus 

NHS National Health Service of the United Kingdom 

NHSBT National Health Service Blood and Transplant 

PAtC Pandemic Appendix to the Core Protocol 

PE Pulmonary Embolism 

PISOP Pandemic Infection Suspected or Proven 

PT Prothrombin time 

REMAP-CAP Randomized, Embedded, Multifactorial, Adaptive Platform trial for 

Community-Acquired Pneumonia  

RSA Region-Specific Appendix 

SAE Serious Adverse Event  

SARS Serious Acute Respiratory Syndrome 

TACO Transfusion-Associated Circulatory Overload 

TRALI Transfusion-related acute lung injury 

TTI Transfusion-Associated Circulatory Overload 

WHO World Health OrganisationOrganization 
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2. PROTOCOL APPENDIX STRUCTURE 

The structure of this protocol is different to that used for conventional trials because this trial is 

highly adaptive and the description of these adaptations is better understood and specified using a 

‘modular’ protocol design. While, all adaptations are pre-specified, the structure of the protocol is 

designed to allow the trial to evolve over time, for example by the introduction of new domains or 

interventions or both (see glossary, Section 1.2 Core Protocol for definitions of these terms) and 

commencement of the trial in new geographical regions. 

The protocol has multiple modules, in brief, comprising a Core Protocol (overview and design 

features of the study), a Statistical Analysis Appendix (details of the current statistical analysis plan 

and models) and Simulations Appendix (details of the current simulations of the REMAP), multiple 

Domain-Specific Appendices (DSA) (detailing all interventions currently being studied in each 

domain), and multiple Regions-Specific Appendices (RSA) (detailing regional management and 

governance).  

The Core Protocol contains all information that is generic to the trial, irrespective of the regional 

location in which the trial is conducted and the domains or interventions that are being tested. The 

Core Protocol may be amended but it is anticipated that such amendments will be infrequent. 

The Core Protocol does not contain information about the intervention(s), within each domain, 

because one of the trial adaptations is that domains and interventions will change over time. 

Information about interventions, within each domain, is covered in a DSA. These Appendices are 

anticipated to change over time, with removal and addition of options within an existing domain, at 

one level, and removal and addition of entire domains, at another level. Each modification to a DSA 

will be subject of a separate ethics application for approval.  

The Core Protocol does not contain detailed information about the statistical analysis or simulations, 

because the analysis model will change overtime in accordance with the domain and intervention 

trial adaptations but this information is contained in the Statistical Analysis and Simulations 

Appendices. These Appendices are anticipated to change over time, as trial adaptations occur. Each 

modification will be subject to approval from the International Trial Steering Committee (ITSC) in 

conjunction with advice from the International Statistics Interest Group (ISIG) and the Data Safety 

and Monitoring Board (DSMB). 

The Core Protocol also does not contain information that is specific to a particular region in which 

the trial is conducted, as the locations that participate in the trial are also anticipated to increase 
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over time. Information that is specific to each region that conducts the trial is contained within a 

RSA. This includes information related to local management, governance, and ethical and regulatory 

aspects. It is planned that, within each region, only that region’s RSA, and any subsequent 

modifications, will be submitted for ethical review in that region. 

The current version of the Core Protocol, (either REMAP-CAP Core Protocol + Pandemic Appendix or 

REMAP-COVID Core Protocol), DSAs, RSAs, and the Statistical Analysis Appendix is listed in the 

Protocol Summary and on the study website (www.remapcap.org).  

3. COVID-19 IMMUNOGLOBULIN DOMAIN-SPECIFIC APPENDIX VERSION 

The version of the COVID-19 Immunoglobulin Therapy Domain-Specific Appendix is in this 

document’s header and on the cover page. 

3.1.  Version history  

Version 1:  Approved by the COVID-19 Immunoglobulin Therapy Domain-Specific Working Group 

(DSWG) on 19th April 2020 

Version 1.01: Approved by the COVID-19 Immunoglobulin Therapy DSWG on 1st June 2020 

Version 2.2: Approved by the COVID-19 Immunoglobulin Therapy DSWG on 1st June 2020. This 

version applied only to sites in Canada. 

Version 2.3: Approved by the COVID-19 Immunoglobulin Therapy DSWG on 3rd August 2020. This 

version applied only to sites in the United States of America. 

Version 2.4: Approved by the COVID-19 Immunoglobulin Therapy DSWG on 23rd July 2020. This 

version applied only to sites in Australia. 

Version 2.5: Approved by the COVID-19 Immunoglobulin Therapy DSWG on 3rd August 2020. This 

version applied only to sites in New Zealand. 

Version 3: Approved by the COVID-19 Immunoglobulin Therapy DSWG on <insert date>. This 

version applies in all regions.  

http://www.remapcap.org/
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4. COVID-19 IMMUNOGLOBULIN THERAPY DOMAIN GOVERNANCE  
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Phone:  +447823 351936  

Email: lise.estcourt@nhsbt.nhs.uk   

Co-chair: 

Dr Manu Shankar-Hari 
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5. COVID-19 IMMUNOGLOBULIN THERAPY DOMAIN-SPECIFIC WORKING 

GROUP AUTHORIZATION 

The COVID-19 Immunoglobulin Therapy Domain-Specific Working Group (DSWG) have read the 

appendix and authorize it as the official COVID-19 Immunoglobulin Therapy Domain-Specific 

Appendix for the study entitled REMAP-CAP. Signed on behalf of the committee, 

 
Chair 

    
 
Date 

1st June 2020<insert 
date> 

Lise Estcourt      

 

6. BACKGROUND AND RATIONALE 

6.1. Domain definition 

This is a domain within the REMAP-CAP to test the effectiveness of different strategies for 

immunoglobulin therapy for patients with acute illness due to microbiological testing-confirmed 

COVID-19 infection in patients with concomitant severe pneumonia who are admitted to an 

Intensive Care Unit (ICU).. 

This is the version of the COVID-19 Immunoglobulin Therapy Domain that will apply in the United 

Kingdom and has the version number 1.0. It is anticipated that this domain may also enroll patients 

in other countries. However, because of differences in nature and supply of product, or timing of 

availability of product, it is anticipated that differences in the DSA will be necessary. Versions used in 

mailto:lise.estcourt@nhsbt.nhs.uk
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other countries, that are derived from this DSA, will be numbered sequentially with a new number 

after the decimal point (i.e. 1.1, 1.2 etc.) each applying to new countries. A major revision to the DSA 

will be allocated a new number before the decimal point, i.e. 2.0. 

6.2. Domain-specific background  

6.2.1.  COVID-19 Infection 

The first report of infection with COVID-19 occurred in Wuhan, China, in late 2019. Since that time, 

and as of the time of writing of this DSA, there have been hundreds of thousands of reported cases 

across the globe, with a range of severity, tens of thousands of deaths, and documented sustained 

human-to-human transmission. On January 30th 2020, the World Health Organization (WHO) 

declared this outbreak a Public Health Emergency of International Concern 

(https://www.who.int/newsroom/detail/30-01-2020-statement-on-the-second-meeting-of-the-

international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-

coronavirus-(2019-ncov)). Due to previous experience with other novel coronaviruses, such as 

Severe Acute Respiratory Syndrome (SARS) and Middle East respiratory syndrome coronavirus 

(MERS-CoV), public health agencies have responded aggressively to the urgent need to acquire 

knowledge regarding this emerging infection. An important component of this urgently needed 

knowledge includes understanding the effectiveness of alternative treatment strategies in patients 

with suspected or proven infection. Clinical guidance issued by the WHO indicates that unproven 

therapies should be administered preferably only within the setting of a clinical trial 

(https://www.who.int/docs/defaultsource/coronaviruse/clinical-management-of-novel-cov.pdf). 

Globally, as of 12th April 2020 there are 1,854,464 confirmed cases, 114,331 deaths and 435,074 

patients have recovered from SARS-CoV-2 illness (https://coronavirus.jhu.edu/map.html; Accessed 

on 12th April 2020). Estimates of the burden of critical illness among patients infected with COVID-

19 vary and the corresponding case-fatality estimates are unreliable and differ by resource 

availability in terms of testing and critical care beds. Nevertheless, it is recognized that fatal critical 

illness, especially from severe respiratory failure from pneumonitis is high. In reports from China and 

from Italy (Grasselli et al., 2020, Huang et al., 2020, Remuzzi and Remuzzi, 2020), the proportion of 

confirmed COVID-19 cases requiring organ support in critical care units varies between 16% to 32% 

of all hospitalized SARS-CoV-2 illness. Although the overall case fatality rate is estimated as 5.7% 

(95% confidence intervals 5.5% – 5.9%) for COVID-19 disease (Baud et al., 2020), the 28-day 

mortality in critically ill patients with COVID-19 disease is approximately 60%, and even higher in 

those requiring mechanical ventilation (Yang et al., 2020).  



REMAP-CAP COVID-19 Immunoglobulin Therapy Domain-Specific Appendix Version 1.013 dated 01 June 2020<insert dose> 

CONFIDENTIAL  Page 15 of 55 

The corresponding figures in the United Kingdom are 84,279 confirmed cases and 10,612 deaths. In 

the UK, the critical care case-mix of COVID19 has been reported by the Intensive Care National Audit 

and Research Centre (ICNARC) (https://www.icnarc.org; Accessed on 12th April 2020). This report 

contains all confirmed COVID-19 cases reported to ICNARC up to midnight on 10th April 2020 from 

critical care units participating in the Case Mix Programme (all NHS adult, general intensive care and 

combined intensive care/high dependency units in England, Wales and Northern Ireland, plus some 

specialist and non-NHS critical care units). ICNARC has been notified of 4,960 admissions. Amongst 

these 4,960 admissions, the first 24-hour data to inform the case-mix characteristics such as age, 

sex, illness severity has been submitted to ICNARC for 4,292 admissions of 3,883 patients. Of the 

3,883 patients, 59.0% of patients are mechanically ventilated within 24 hours of admission, 871 

patients have died, 818 patients have been discharged alive from critical care. Importantly, 2,194 

patients were last reported as still being in critical care. The predictions for all health care systems 

globally, including the UK, are that the demands on critical care requirements are likely to increase 

and any intervention that reduces this by accelerating illness resolution, ideally by reducing both 

mortality and by reducing critical care length of stay are essential. 

Interim recommendations from the WHO for clinical care of infected patients focus upon supportive 

care, including organ support as needed, prevention of complications, and no specific anti-COVID-19 

therapies. The WHO have recommended that any specific therapy targeted to COVID-19 infection 

should be provided only as part of a research protocol (https://www.who.int/docs/default-

source/coronaviruse/clinical-management-of-novel-cov.pdf). COVID-19 is caused by a novel 

coronavirus designated SARS-CoV-2. In December 2019, COVID-19 was first reported when a cluster 

of patients with severe pneumonia of unknown cause was identified in Wuhan, China. SARS-CoV-2 

quickly spread across the globe and the WHO declared COVID-19 a pandemic in March 2020 

(https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200311-sitrep-51-

covid-19.pdf). The spectrum of illness due to SARS-CoV-2 ranges from asymptomatic infection 

through to severe pneumonia, respiratory distress, multiorgan dysfunction, and death. A substantial 

proportion of patients admitted to hospital because of COVID-19 require provision of organ failure 

support in an Intensive Care Unit (ICU) and in-hospital mortality within this group is high (Tan et al., 

2021). Early clinical management recommendations focus on supportive care, including organ 

support as needed and the prevention of complications. Effective treatments are urgently needed. 

The WHO have recommended that “investigational anti-COVID-19 therapeutics should be used only 

in approved, randomized, controlled trials” (https://www.who.int/docs/default-

source/coronaviruse/clinical-management-of-novel-cov.pdf).  

https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200311-sitrep-51-covid-19.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200311-sitrep-51-covid-19.pdf
https://www.who.int/docs/default-source/coronaviruse/clinical-management-of-novel-cov.pdf
https://www.who.int/docs/default-source/coronaviruse/clinical-management-of-novel-cov.pdf
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6.2.2. Clinical trials for COVID-19 

Observational data cannot determine treatment effects reliably due to the risk of systematic bias 

(Califf et al., 2020). Clinical trials to identify effective COVID-19 treatments are needed and a large 

number of trials are underway. Early in the pandemic, the WHO provided guidance regarding both 

trial design and prioritization of candidate therapies. 

 As effective COVID-19 treatments have been identified, ‘standard of care’, both inside and outside 

of a clinical trial, has changed to incorporate the use of agents with proven efficacy. REMAP-CAP 

randomizes COVID-19 patients to a range of therapeutic interventions across different domains. Up 

to date information regarding active and inactive interventions and domains is available at 

www.remapcap.org. 

It is recognized that in patients with COVID-19 the effect of treatments can be different depending 

on stage or progression and severity of illness (Recovery Collaborative Group et al., 2020). As such, 

therapies should be evaluated independently in pre-defined patient groups e.g. those who are 

critically ill, those who are admitted to hospital but are not critically ill, those who have COVID-19 

but have not been admitted to hospital, and those who impaired immunity to fight the infection. 

Among trials that evaluate interventions in patients who are critically ill, it is common for the results 

of the trial to be different to that which was predicted based on a prior understanding of mechanism 

of action combined with known mechanism of disease (Landoni et al., 2015, Webb, 2015). This 

observation reinforces the importance of not necessarily relying on extrapolation of results (both 

positive and negative) from patients who are not critically ill. It is also possible different disease 

mechanisms apply at different levels of illness severity and that this may influence the balance 

between beneficial and adverse effects of a particular intervention, reinforcing the importance of 

obtaining estimates of treatment effect dependent on the level of illness severity. 

6.2.2.6.2.3. Convalescent Plasma 

Convalescent plasma treatment, containing high titers of polyclonal antibody (Ab), hashad been 

used prior to the COVID-19 pandemic to treat severe viral pneumonia. Many studies have been 

poorly controlled but such series have shown decreased mortality in Spanish Influenza A (H1N1) 

infections in 1915-19171918 - 1920 (Luke et al., 2006, McGuire and Redden, 1918), Influenza A 

(H1N1)pdm09 infections in 2009/2010 (Hung et al., 2011, Ortiz et al., 2013) and more relevantly to 

this trial, SARS-CoV infections in 2003 (Cheng et al., 2005, Soo et al., 2004). A systematic review and 

meta-analysis performed identified 699 treated patients with SARS coronavirus infection and severe 

http://www.remapcap.org/
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influenza and 568 untreated “controls” (Mair-Jenkins et al., 2015) found consistent reports of a 

reduction in mortality. Post hoc meta-analysis showed a statistically significant reduction in the 

pooled odds of mortality following treatment, compared with placebo or no therapy (odds ratio, 

0.25; 95% CI:0.14–0.45) (Mair-Jenkins et al., 2015). 

Several trials have shown that convalescent plasma had some efficacy in the treatment of SARS-CoV 

infected patients. Eight observational studies reported improved mortality after SARS-CoV – infected 

patients received various amounts of convalescent plasma (Mair-Jenkins et al., 2015). For example, a 

small retrospective case-comparison study (19 vs 21 patients) showed a case fatality rate reduction 

after convalescent plasma treatment of 23% (95% CI: 6%-42%, p≤0.05) (Soo et al., 2004). Each 

patient received 200 to 400 ml of convalescent plasma. In a case series of 80 patients treated with 

160-640 ml of convalescent plasma 12.5% died compared with the overall SARS-related mortality 

rate in Hong-Kong of 17% (Cheng et al., 2005). In this limited series, convalescent plasma given 

before 14 days after the onset of symptoms was associated with better outcome, however such 

post-hoc analyses are fraught with confounding factors but do suggest early treatment may be more 

efficacious.  

Convalescent plasma therapy had been given to at least 245 COVID-19 patients in China by the end 

of February 2020, and, according to a Chinese health official, 91 cases had shown improvement in 

clinical indicators and symptoms (http://www.xinhuanet.com/english/2020-

02/28/c_138828177.htm). There have been three published reports from China (Duan et al., 2020, 

Shen et al., 2020, Zhang et al., 2020), the largest study showed that 10 patients hospitalized with 

COVID-19 and given 200ml of convalescent plasma with a neutralizing antibody titer of >1:640 

showed significant clinical and radiological improvement and commensurate reduction in C-reactive 

protein (CRP), liver function tests, viremia and oro-pharyngeal viral load and increases in lymphocyte 

count (Duan et al., 2020). 

6.2.2.1. Adverse effects of convalescent plasma 

Minor side effects have been reported with convalescent plasma, such as fever or chills (Luke et al., 

2006), or allergic transfusion reactions Convalescent plasma therapy has been widely used to treat 

patients with COVID-19, both within clinical trials and through access outside clinical trials, such as 

the Expanded Access Program in the United States. A systematic review of use of convalescent 

plasma for patients with COVID-19 included 12 randomized controlled trials and one non-

randomized study with 48,509 participants, of whom 41,880 received convalescent plasma (Valk et 

al., 2020). In patients with moderate to severe COVID-19 disease, convalescent plasma did not 
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reduce all-cause mortality (risk ratio 0.98, 95% CI 0.92 to 1.05) and had little or no impact on clinical 

improvement. There was only one trial included in asymptomatic or mild disease. The largest trial 

was the RECOVERY trial, which enrolled 16,287 hospitalized adults with COVID-19 and found no 

difference in 28-day mortality between those who received convalescent plasma and those who 

received standard of care (24% vs. 24%, rate ratio 1.00, 95% CI 0.93 to 1.07, p=0.95) (Recovery 

Collaborative Group, 2021). There was also no difference observed in the prespecified subgroups, 

including based on days since symptom onset or antibody test result at baseline. 

Results from Version 1.0 of the REMAP-CAP Immunoglobulin Domain have now been published 

(Writing Committee for the REMAP-CAP Investigators et al., 2021). This trial showed that 

administration of two units of convalescent plasma had a low likelihood of improving organ-support 

free days in critically ill patients (median number of days alive and free of organ support was 14 (IQR 

3 to 18) in convalescent plasma arm and 14 (IQR 7 to 18) in standard of care arm, posterior 

probability of futility (odds ratio <1.2) was 99.4%). 

Taken together, these results suggest for unselected patients, two units of convalescent plasma does 

not improve outcomes in patients with moderate to severe COVID-19. However, there was a 

possible benefit in patients with an impaired immune system, 89% posterior probability of 

superiority. No other trials have assessed the immunosuppressed population in detail. 

6.2.4. Rationale for evaluation of high-titer convalescent plasma in immunocompromised 

patients with COVID-19 

6.2.4.1. Availability of high-titer plasma for therapeutic use 

Convalescent plasma will be collected from whole blood or via apheresis from vaccinated donors, 

who have had a previous laboratory confirmed SARS-CoV-2 infection.  This is because convalescent 

plasma from donors who have been vaccinated have much higher antibody levels and a broader 

spectrum of response than convalescent donors who have not been vaccinated.    

Plasma will contain a minimum neutralizing antibody titer of 1:640 against delta variant (B1.617.2) 

or the relevant predominant variant within a country or region, as this will allow a titer of 1:100 to 

be achieved in an average recipient and this level is considered sufficient to neutralize the virus 

within the recipient. Approximately 30% of vaccinated donors with a previous infection will 

demonstrate these neutralizing antibody levels.  

A surrogate test that equates to this neutralization titer can be used for screening of units. For 

example, antibody level of 20,000 U/ml determined by Roche Elecsys anti-SARS-CoV-2 Spike assay 
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has been shown to reliably identify units containing a minimum neutralizing antibody titer of 1:640 

against delta variant. Euroimmun Spike IgG ELISA (additional 1:100 dilution of sample required): a 

minimum s/co ratio of 1800 IU/ml (requires use of International Standard). Other surrogate assays 

may be used to screen plasma donations provided they have been shown to equate to a similar 

antibody level using an international standard. 

It is recommended that plasma or serum sample from each convalescent plasma donation provided 

for clinical trial is also stored for further testing to allow data comparison between countries.  

6.2.4.1.1. Justification for the use of vaccinated plasma of a higher titer 

In the REMAP-CAP trial of convalescent plasma, convalescent plasma donors in the UK were selected 

with the highest quartile of anti-Spike antibody levels and with a corresponding mean neutralizing 

antibody titers (nAb) against the wild-type virus of ~1:250.  

However, the nAb titers against the alpha variant fell by approximately a factor of two, and against 

the beta and delta variants by x5 and x 3 respectively (Figure 1a). Therefore, much higher nAb titers 

will be required for future trials. 

 

Figure 1. Level of viral neutralization of different viral variants by convalescent plasma a) pre-vaccinated donors, b) after 1 
dose of vaccine and c) after two doses of vaccine. 

 

We tested a random sample of our plasma donors, originally infected with wild-type (WT) or alpha 

variant, for nAb against the alpha, beta and gamma variants, after receiving AstraZeneca (AZ) or 

Pfizer vaccines. Vaccinated donors with the highest cross-reactive neutralizing antibodies can be 

readily identified (Figure 1). 
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A very significant proportion of vaccinated donors achieved very high nAb levels. Donors with a 

ROCHE Elecsys anti-SARS-CoV-2 spike assay result of >20,000 U/ml have nAb titers against the delta 

variant with a geometric mean greater than 1:640 (Table 1). There were no significant differences 

between donors given AZ or Pfizer vaccine.  

Table 1. Geometric mean of neutralizing antibody titer for different viral variants (wild type, alpha, beta and delta variant) 
for differing Roche S IgG ELISA thresholds 

 

Geometric mean neutralizing antibody titer 
 

N Wild 
type 

Alpha 
variant 
(B117) 

Beta 
variant 

(B1.351) 

Delta 
variant 

(B1.617) 
Roche S IgG over 10,000 U/ml 26 (53%) 1627 1627 440 452 
Roche S IgG over 15,000 U/ml 19 (39%) 2133 1912 553 574 
Roche S IgG over 20,000 U/ml 15 (31%) 2334 2229 611 670 

  

The high titers of cross-reactive neutralizing antibodies in vaccinated donors could allow higher 

levels of cross-reactive neutralizing antibodies to be achieved in recipients.  

A dose of two units each with a volume of 275ml and a mean nAb titer of at least 1:640 would allow 

a nAb titer of >1:100 against the delta variant to be achieved in a 70kg recipient. The proposed trial 

would therefore have a realistic chance of testing the efficacy of convalescent plasma in 

immunocompromised (see later for rationale for evaluation in immunocompromised patients).  

 As demonstrated, donors with high-titer cross-reactive antibodies could be readily recruited. 

Moreover, the principle that antibodies derived after natural infection can be significantly boosted 

against heterologous variants by vaccination suggests donors with high-titer, cross-reactive 

polyclonal antibody therapy could be sourced as the pandemic evolves. It is therefore feasible to test 

polyclonal antibody therapy for COVID-19 within REMAP-CAP.  

6.2.4.2. Rationale for previous monoclonal antibody therapy stratification 

The available monoclonal antibodies were designed using the original wild-type strain and new 

variants may become resistant to the available monoclonal antibody therapies. This has already 

happened with the SARS-CoV-2 virus and one monoclonal antibody. Monotherapy with 

bamlanivimab has had its emergency use authorization (EUA) withdrawn due to development of 

viral resistance (https://www.fda.gov/media/147629/download). This may mean that monoclonal 

cocktails (at least two different monoclonal therapies given together) are effective and less likely to 

lead to resistance than use of a single monoclonal. However, even a monoclonal cocktail could 

https://www.fda.gov/media/147629/download
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become ineffective in the future, as shown by the prospective mapping of viral variants that 

detected a potential mutation (E406W) that could escape neutralization by both components of the 

Regeneron monoclonal cocktail (http://science.sciencemag.org/content/371/6531/850.abstract). A 

small non-randomized study showed development of escape mutations after treatment with 

bamlanivimab and etesevimab monoclonal cocktail in patients with hematological malignancies 

associated with clinical deterioration (BeigelPommeret et al., 20192021). More significantly two 

reports of possible transfusion-related acute lung injury (TRALI) followingThese patients all received 

convalescent plasma have been documented in one patient with Ebola diseasetherapy after the 

monoclonal cocktail, and one patient with MERS-CoV, although no anti-HLAfour out of the five 

patients survived. 

In many locations in which REMAP-CAP recruits there is likely to be prophylaxis or anti-HNA 

antibodiestreatment of patients with monoclonal antibody therapy.  In hospitalized patients, this will 

likely occur in patients who are seronegative and approximately 50% of patients with 

immunosuppression within the REMAP-CAP trial were identified in donorseronegative at baseline. 

The use of monoclonal therapy prior to hospital admission will be in high risk patients, which 

includes this immunocompromised cohort. It is possible that prior treatment with monoclonal 

antibody may influence whether there is a treatment effect from high-titer plasma and if high titer 

convalescent plasma can overcome development of resistant variants as highlighted in the small 

study above. 

As such, we will create a Prior Monoclonal Antibody stratum so that we can generate independent 

estimates of treatment effect with independent application of statistical triggers, but permitting 

borrowing between strata. We will also compare the spectrum of viral variants and characterize 

significant mutations at baseline between those who have received monoclonal therapy and those 

who have not in selected study sites. Monoclonal therapy is expensive, requires specialized 

manufacturing units, and it is likely that supply will be constrained. It is therefore a treatment that 

most low- and middle-income countries cannot afford and will be unable to manufacture locally. 

Convalescent plasma can be produced in many countries of the world and is much more affordable 

(ChunLibster et al., 2016, Mora-Rillo et al., 20152021). However, none of the 84 patients in the Ebola 

randomized controlled trial developed any serious adverse events due to the transfusion (Van 

Griensven et al., 2016b). 

http://science.sciencemag.org/content/371/6531/850.abstract


REMAP-CAP COVID-19 Immunoglobulin Therapy Domain-Specific Appendix Version 1.013 dated 01 June 2020<insert dose> 

CONFIDENTIAL  Page 22 of 55 

6.2.2.2. Antibody Dependent Enhancement 

Antibody-dependent enhancement (ADE) occurs when antibodies facilitate viral entry into host cells 

and enhance viral infection in these cells (Wan et al., 2019). Potential toxicity associated with 

convalescent plasma remains a concern, and this is very relevant to COVID-19 patients who exhibit a 

spectrum of lung pathology from acute lung injury to acute respiratory disease syndrome and death. 

In SARS-CoV-associated disease, antibodies may mediate pathology if they target a different 

serotype of the virus . Therefore, when thinking about whether to use passive immunization therapy 

consideration needs to be made not just on its effectiveness, but also on its accessibility.  

6.2.4.1. Rationale for assessment of viral variants 

Patients with immune suppression are known to develop viral variants, especially when they have 

prolonged carriage of the virus (Corey et al., 2021). Due to this risk, patients with 

immunosuppression should be swabbed to ensure that viral shedding has ceased. Monitoring of viral 

variants will be important to ensure that administration of convalescent plasma does not increase 

the risk of viral variants and enables the virus to be cleared more rapidly. Assessment of viral 

variants will be an optional sub-study dependent on the feasibility to perform the analyses in 

different research centers, countries or regions. 

6.2.4.2. Rationale for evaluation of high-titer plasma in immune suppressed patients 

Although there is no evidence of benefit of convalescent plasma in unselected patient with SARS-

CoV-2 infection who has been admitted to hospital, there was evidence of potential benefit in the 

immunosuppressed patient population derived from data from patients in the Severe state 

randomized to Version 1.0 of the Immunoglobulin Domain of REMAP-CAP (Figure 2). Convalescent 

plasma therapy demonstrated a posterior probability of superiority of 89.8%, and posterior 

probability of futility of 23.8% (OR < 1.2) for the immunosuppressed subgroup. There was also a 

92.9% probability that the OR for the immunosuppressed population was larger than the non-

immunosuppressed population (evidence for sub-group difference). Although this evidence is not 

conclusive that there is a difference, it provides strong support to further investigate the efficacy of 

convalescent plasma for this sub-group. Due to the small number of participants randomized in the 

moderate state, an assessment of the intervention in immunosuppressed individuals randomized in 

the moderate state was unable to be performed, however we assume that a similar effect is likely to 

be seen. Therefore, moderate patients will be included in this version of the domain. 
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Figure 2. Prespecified sub-group analyses of primary outcome (organ-support free days) 

 

Non-randomized studies have suggested benefit of convalescent plasma in immunosuppressed 

patients, or sub-groups such as patients with hematological malignancies. A review of the literature 

in April 2021 (WanSenefeld et al., 2019, Wang et al., 20142021). Furthermore, a novel mechanism 

Abbreviations: CP, convalescent plasma; EI, Euroimmun; OSFD, organ support-free days; PCR, polymerization chain 
reaction.  
aData for sub-group analyses excluded participants who had been randomized within another domain within the 
moderate stratum and then randomized to the immunoglobulin domain in the severe stratum (excluded 7 
participants), maximum of 1980 participants included within the sub-group analyses. The analysis population for 
subgroup analyses includes 1980 participants where 1972 have known outcomes of OSFD. 
bAn odds ratio > 1 equates to the threshold for superiority to control for the primary outcome. An odds ratio < 1.2 
equates to the threshold for futility for the primary outcome. 
cFor the number of convalescent plasma doses administered with a Euroimmun titer ≥ 8, the number of 
participants analyzed equals total number in the No-CP group (900) plus the number in the intervention group who 
received those number of convalescent plasma doses. 
dImmunodeficiency was defined as immunosuppressive treatment or disease (APACHE definition) 
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for ADE where a neutralizing antibody binding to the surface protein of a coronavirus-like viral 

receptor triggers viral cell entry has been recently proposed. This ADE pathway was shown not only 

to be antibody dose dependent but also likely mediated by presence of non-neutralizing antibodies 

(Ricke and Malone, 2020). For these reasons, we plan to collect convalescent plasma at the earliest 

28 days after recovery so that antibody response has matured in terms of titer and affinity.  

There is currently no evidence of ADE occurring in the current epidemic, and a small trial of 10 

patients in China with COVID-19 treated in a single infusion of 200ml of convalescent plasma showed 

neither pulmonary injury nor infection enhancement. The high levels of neutralizing antibodies 

(>1:640), timely transfusion (median time from onset of symptoms to hospital admission and CP 

transfusion was 6 days (IQR, 2.5–8.5 days) and 16.5 days (IQR 11.0–19.3 days), respectively, and 

appropriate plasma volume (200ml) were thought to contribute to the absence of side-effects (Duan 

et al., 2020). 

6.2.2.3. Collection of Convalescent Plasma 

NHS Blood and Transplant (NHSBT) has been preparing to collect convalescent plasma from 

recovered COVID-19 infected patients since this was requested by NHS England in mid-February. 

These patients are contacted to ask if they are willing to consider blood donation. We are collecting 

convalescent plasma at least 28 days after their recovery from the infection to maximize the quality 

and quantity of neutralizing antibodies present in their donations. In addition to the usual donor and 

donation screening, the first 1,000 donations will be tested for SARS-CoV-2 RNA, SARS-CoV-2 RNA 

testing will be stopped if there is no evidence of RNA in any of these donations. Neutralizing 

antibody levels will also be determined in each donation using microneutralization (TCID50) or 

pseudovirus particle assays or both. However, if an adequate correlation between neutralizing 

antibody titre and Elisa antibody reactivity is demonstrated, this can replace the test for 

neutralising antibodies. Only donations containing high levels of neutralizing antibodies will be 

offered for clinical use (the cut-off level to be defined during the first two weeks of collections; 1:160 

previously used for SARS-CoV-1 (Cheng et al., 2005) and MERS-CoV (Arabi et al., 2015)). We will only 

use male plasma or plasma from female donors who have been tested and are eligible to donate 

apheresis platelets (Epstein et al., 2020) to reduce the risk of TRALI. Treatment with convalescent 

plasma with low levels of antibody has been shown to be ineffective in Ebola (Van Griensven et al., 

2016a, Van Griensven et al., 2016b). 

The Scottish National Blood Transfusion Service (SNBTS), Welsh Blood Service (WBS), and Northern 

Ireland Blood Transfusion Service (NIBTS) are instituting similar convalescent plasma production 
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policies and they will supply convalescent plasma to hospitals in the devolved nations. There is a UK-

wide collaboration to ensure production of convalescent plasma is consistent across all devolved 

nations. Any British Overseas Territories will also collaborate with the UK Blood Services to ensure a 

consistent product is produced. 

The Irish Blood Transfusion Service will collect convalescent plasma at least 14 days after donors 

have recovered from infection, donors have to be nasopharyngeal swab negative prior to donation. 

The component will otherwise be similar to the component produced in the UK. Samples will be kept 

to ensure the component is consistent with the UK component. 

The other blood services do not plan to perform SARS-CoV-2 RNA testing if there is no evidence of 

RNA in any of the initial 1000 donations tested by NHSBT. 

6.2.2.4. Administration of convalescent plasma 

Administration of convalescent plasma is more likely to be beneficial early in the course of the 

disease (up to 10 to 14 days after onset of symptoms) (Chen et al., 2020b). 

6.2.2.5. Need for a clinical trial 

Although there is evidence that convalescent plasma can have beneficial effects in patients with 

severe respiratory viral infections the majority of the evidence is of low quality. Two randomized 

trials, one of convalescent plasma and one of anti-influenza hyperimmune intravenous 

immunoglobulin showed no benefits of convalescent plasma  identified 75 reports on 

immunosuppressed patients receiving convalescent plasma, there were 51 case reports and 23 case 

series, as well as one case-control study. In this case-control study 143 treated adult patients with 

hematological malignancies were compared to 823 untreated controls. After adjustment for 

potential confounding factors, convalescent plasma treatment was associated with improved 30-day 

mortality (hazard ratio, 0.60; 95% CI, 0.37-0.97). This association remained significant after 

propensity-score matching (hazard ratio, 0.52; 95% CI, 0.29-0.92) (Thompson et al., 2021). The 

association with reduced mortality persisted in the subgroup of patients who were admitted to ICU 

and who required mechanical ventilation.  

The RECOVERY trial has shown a benefit of monoclonal therapy in patients who are antibody 

negative. Passive immune therapy has therefore been shown to be effective in the sub-group of 

patients who have not developed an antibody response at the time of treatment, if antibody therapy 

is administered at sufficient dose (Recovery Collaborative Group, 2021).  
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There are a significant number of people with an impaired immune system who would be eligible to 

be included within the trial. For example, there are an estimated 500,000 people in England who 

would fulfill the criteria of immunosuppression according to the APACHE definition (Table 2) (Knaus 

et al., 1991). This patient population are also those who are less likely to respond to COVID-19 

vaccinations (Boyarsky et al., 2021, Agha et al., 2021, Herishanu et al., 2021, Touizer et al., 2021) and 

are at risk of more severe COVID-19 disease (Belsky et al., 2021). 

Table 2. Estimated population of immunosuppressed individuals in England 

Immunosuppressed population 
Estimated number in England 

November 2020 

Receiving immunosuppressive therapy e.g. rituximab 114,000 

Blood cancers 188,000 

Other solid cancers receiving chemotherapy 56,000 

Lung cancer receiving radical radiotherapy 3,000 

Long-term steroids 1,367 

Stem cell transplants (within 6 months) 2,000 

Stem cell transplants + immunosuppression 681 

Solid organ transplants 56,000 

Total Approx. 500,000 

  

6.2.5. Safety profile of convalescent plasma 

More than 500,000 units of convalescent plasma have been issued for treatment of COVID-19 

patients in the United States of America through an expanded access program, and then emergency 

use authorization (Kamel, 2021). In a convenience sample of 20,000 of these patients, mostly with 

‘severe’ or ‘life-threatening’ COVID-19, the administration of convalescent plasma was generally safe 

with a low rate of serious adverse events. Specifically, transfusion reactions (n=89; <1%), 

thromboembolic or thrombotic events (n=87; <1%), and cardiac events (n=680, ~3%) were 

uncommon and the majority of thromboembolic/thrombotic (55/87) and cardiac events (562/680) 

were deemed to be unrelated to the convalescent plasma therapy.  
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In the REMAP-CAP Immunoglobulin Domain version 1.0, only one transfusion-related adverse event 

occurred despite over 1000 participants receiving convalescent plasma, an assumed allergic 

reaction. Venous thrombo-embolic events at 90 days were similar between convalescent plasma and 

standard of care groups (74/1075 (6.9%) in the convalescent plasma arm and 61/905 (6.7%) in the 

control arm) (BeigelWriting Committee for the REMAP-CAP Investigators et al., 2019, Davey et al., 

20192021). We are therefore uncertain whether 

In the RECOVERY trial, the incidence of transfusion-related adverse events was again low, 13/5301 

patients receiving convalescent plasma willhad reports submitted to the United Kingdom’s Serious 

Hazards of Transfusion (SHOT) hemovigilance scheme: nine patients with pulmonary reactions (none 

considered to be effective for COVID-19 patients transfusion-related acute lung injury, including 

three deaths possibly related to transfusion), and a RCT is required to assess the benefits of 

convalescent plasma.four patients with serious febrile, allergic, or hypotensive reactions (all of 

whom recovered) (Recovery Collaborative Group, 2021).  

No cases of antibody dependent enhancement were reported to SHOT within either the REMAP-CAP 

or RECOVERY trials.  

6.2.3.6.2.6. Intervention Strategy for this domain 

It is intended that thisThis domain of REMAP-CAP will evolvehas evolved, taking into account 

evidence derived from the results from the first stage of this domain in REMAP-CAP, other clinical 

trials, as well as availability of potentially effective immunoglobulin therapies. WHO guidance notes 

the flexibility associated with REMAP-CAP as a platform for the testing of multiple agents, including 

serial testing of additional interventions 

(https://apps.who.int/iris/bitstream/handle/10665/330680/WHO-HEO-RDBlueprint%28nCoV%29-

2020.1-eng.pdf?ua=1). 

At the commencementrecommencement of this domain, a control group is included (i.e. some 

patients will not receive any polyclonal immunoglobulin therapy that is intended to be active against 

COVID-19 infection). This is appropriate for two reasons. Firstly, there is relatively limited trial or 

clinical experience with the administration of immunoglobulin therapies in patients who are critically 

ill and it is not reasonable to presume that such agents do not cause net harm. Secondly,because 

designs that include only active interventions are not able to ascertain if any option is better or 

worse than no treatment. If, during the evolution of this domain, there is sufficient evidence of 

effectiveness of agents or clinical practice changes to include the routine use of such agents or both, 

the control intervention that specifies that no immunoglobulin therapy is administered will be 

https://apps.who.int/iris/bitstream/handle/10665/330680/WHO-HEO-RDBlueprint%28nCoV%29-2020.1-eng.pdf?ua=1
https://apps.who.int/iris/bitstream/handle/10665/330680/WHO-HEO-RDBlueprint%28nCoV%29-2020.1-eng.pdf?ua=1
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abandoned. Although this domain will commence with a single immunoglobulin therapy, it is 

intended that additional agents can be added (allowing evaluation of several agents against a 

common control intervention) as well as allowing introduction of combinations of agents (to 

evaluate potential synergy). AnyAny further changes to the intervention structure of the domain will 

be specified using one or more amendments to this DSA with implementation occurring only after 

ethical approval has been obtained. The initial selection of immunoglobulin therapy to be evaluated 

is convalescent plasma.  

If at any stage evidence of harm or definitive evidence of absence of effectiveness in moderately or 

critically ill patients emerges for any intervention specified in this domain, the ITSC, as advised by the 

DSWG, may remove an intervention prior to declaration of a Platform Conclusion. If this occurs, 

presentation and publication of results that relate to that intervention will occur, so as to contribute 

additional weight of evidence available in the public domain. 

7. DOMAIN OBJECTIVES 

The objective of this domain is to determine the effectiveness of Immunoglobulin 

Therapyimmunoglobulin therapy for patients with severe CAP who haveacute illness due to 

microbiological testing-confirmed COVID-19 who are immuno-suppressed at the time of eligibility.  

We hypothesize that the probability of occurrence of the primary end-point specified fromin the 

PAtCrelevant core protocol documents will differ based on the immunoglobulin therapy 

intervention. The following interventions will be available: 

• No immunoglobulin against COVID-19 (no placebo) 

• ConvalescentHigh titer convalescent plasma  

We hypothesize that the treatment effect of different immunoglobulin strategies is different 

depending on the illness severity state at the time of enrollment. 

We hypothesize that the treatment effect of different immunoglobulin strategies is different 

depending on allocation status in the Corticosteroid Domain. This is a treatment-by-treatment 

interaction between the interventions in the COVID-19 Immunoglobulin Therapy Domain and the 

Corticosteroid Domainwhether or not the patient has received any prior treatment with a 

monoclonal antibody for SARS-CoV-2 infection. 

We hypothesize that the treatment effect of different immunoglobulin strategies is different 

depending on allocation status in the COVID-19 Antiviral Therapy Domain. This is a treatment-by-



REMAP-CAP COVID-19 Immunoglobulin Therapy Domain-Specific Appendix Version 1.013 dated 01 June 2020<insert dose> 

CONFIDENTIAL  Page 29 of 55 

treatment interaction between the interventions in the COVID-19 Immunoglobulin Therapy Domain 

and the COVID-19 Antiviral Therapy Domain. 

Each participating site has the option to opt-in to two or more interventions to be included in the 

randomization schedule depending on local clinical preference, usual practice, acceptable practice, 

and the availability of the intervention at that site. As long as the ‘no immunoglobulin therapy for 

COVID-19’ intervention is retained in the platform it is strongly preferred that this intervention is 

always included by participating sites and is mandatory so long as there is only a single active 

intervention within the domain. 

8. TRIAL DESIGN 

This domain will be conducted as part of a REMAP trial (see Core Protocol Section 7).. Treatment 

allocation will be adaptive, as described in the Core Protocol Section 7.5.2 and from the 

PAtCdocuments. 

8.1. Population 

The REMAP enrolls patients admitted to hospital with severe pneumoniaacute illness due to 

suspected or proven COVID-19, including patients admitted to ICU. 

8.1.1. State 

This domain is available for patients who have acute illness due to proven pandemic infection in the 

Moderate State and the Severe State. 

8.1.2. Domain-specific strata 

Domain-specific strata are applied to patients at the time of assessment for this domain. Sites that 

participate in this domain must participate in both domain-specific stratum. 

8.1.2.1. Prior Monoclonal Antibody strata 

Patients in the PISOP stratum who have received any treatment prior to reveal of assignment status 

for this domain with a monoclonal antibody preparation for SARS-CoV-2 infection during this acute 

illness will be categorized as members of the Prior Monoclonal Antibody stratum. 

Patients in the PISOP stratum who have not received any treatment prior to reveal of assignment 

status for this domain with a monoclonal antibody preparation for SARS-CoV-2 infection during this 

acute illness will be categorized as members of the No Prior Monoclonal Antibody stratum. 
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8.1.2.2. Immune Suppressed stratum 

Version 3 of this domain establishes an Immune Suppressed stratum to provide statistical continuity 

with immune suppressed patients enrolled in earlier versions of this domain (see Core Protocol 

Section 7.3).10.1).  Only patients in the Immune Suppressed stratum will be recruited using this DSA. 

8.2. Eligibility criteria 

Patients are eligible for this domain if they meet all of the platform-level inclusion and none of the 

platform-level exclusion criteria (seeas specified in either the REMAP-CAP Core Protocol Section 7.4 

and PAtC).+ Pandemic Appendix, or the REMAP-COVID Core Protocol. Patients eligible for REMAP 

may have conditions that exclude them from the COVID-19 Immunoglobulin Therapy Domain. 

8.2.1. Domain inclusion criteria 

Patients are eligible for this domain if: 

• COVID-19SARS-CoV-2 infection is confirmed by microbiological testing 

• Patient has an underlying immunodeficiency or has received recent immunosuppressant 

therapy, corresponding to the APACHE II definitions (Knaus et al., 1985) , extended to take 

into account equivalent forms of immunosuppressant therapy that post-date the APACHE II 

definitions. 

8.2.2. Domain exclusion criteria 

Patients will be excluded from this domain if they have any of the following: 

• More than 48 hours has elapsed since ICU admission 

• If in the Severe State, more than 48 hours has elapsed since ICU admission, unless the 

patient has already been assigned to an intervention in another domain in the Moderate 

State, in which case exclusion will occur if more than 48 hours has elapsed since 

commencement of sustained organ failure support in an ICU 

• Patient has already received treatment with any non-trial prescribed polyclonal antibody 

therapy (monoclonal antibody, hyperimmune immunoglobulin, or convalescent plasma) 

intended to be active against COVID-19 during this hospital admissionacute illness. 

• More than 14 days have elapsed since hospital admission 

• The treating clinician believes that participation in the domain would not be in the best 

interests of the patient 
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8.2.3. Intervention exclusion criteria  

Patients may also be excluded from receiving one or more interventions within the domain for 

patient-specific reasons. 

Patients who are eligible for only a single intervention at a site (i.e. all other interventions are 

contraindicated) are not eligible for this domain. Patients who are not eligible for this domain will be 

treated according to the current standard of care at the clinician’s discretion. Criteria that exclude a 

patient from one or more interventions are: 

• Known hypersensitivity/allergy to an agent specified as an intervention in this domain will 

exclude a patient from receiving that agent 

• Known previous history of transfusion-related acute lung injury will exclude a patient from 

receiving convalescenthigh titer plasma 

• Known objection to receiving plasma products will exclude a patient from receiving any 

plasma components 

8.3. Interventions 

8.3.1. Immunoglobulin Therapy Interventions 

Patients will be randomly assigned to receive one of the following open-label strategies. All 

interventions will be commenced immediately after allocation status is revealed.  

• No immunoglobulin against COVID-19 (no placebo) 

• ConvalescentHigh titer convalescent plasma  

8.3.2. No immunoglobulin against COVID-19 (no placebo) 

Patients assigned to this intervention will not receive any preparation of polyclonal immunoglobulin 

intended to neutralize COVID-19 during the index hospitalization. Administration of such a 

preparation is considered a protocol deviation. Administration of a monoclonal antibody preparation 

is permitted prior to time of reveal of assigned treatment. 
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8.3.3. Convalescent Plasma 

8.3.3. High titer plasma  

8.3.3.1. Dosing of convalescent plasma 

Patients assigned to receive plasma will receive at least one and not more than two adult units of 

ABO compatible convalescent plasma (total volume 550ml ± 150ml) within 48 hours of 

randomization. Convalescent plasma must be high titer plasma (as outlined above) derived from 

whole blood or via apheresis from vaccinated donors who have also had a natural infection. Volume 

of convalescent plasma administered andwill be recorded and where available the level of 

antibodies within each unit will be tested. Plasma or serum sample from each convalescent plasma 

donation provided for the clinical trial should be stored for further testing to allow comparison of 

data between countries. 

8.3.3.2. Duration of administration of convalescent plasma  

Those receiving plasma will receive a unit of ABO compatible convalescent plasma on the first day of 

the study.as soon as possible after assignment is revealed. If the patient has no serious adverse 

reactions to the transfusion the second unit of convalescent plasma will be given. There must be a 

minimum of 12 hours between transfusions to allow appropriate assessment of adverse reactions to 

the initial transfusion. Both transfusions should be given within 48 hours from randomizationreveal 

of assignment. 

8.4. Concomitant care 

Additional agentsimmunoglobulin therapy intended to be active against SARS-CoV-2 infection (such 

as monoclonal antibodies, hyperimmune globulin or convalescent plasma) should not be 

administered, unless they have become standard of care during the trial. In patients who have 

received an allocation status in the COVID-19 Antiviral Domain, and have microbiological testing 

confirmed SARS-CoV-2 infection, continuation of antiviral agent will be as per the COVID-19 Antiviral 

Domain-Specific Appendix (Section 8.3). . 

All treatment that is not specified by assignment within the platform will be determined by the 

treating clinician. 
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8.5. Endpoints 

8.5.1. Primary endpoint 

The primary endpoint for this domain is the primary outcome specified in an operational document 

from within the options specified in the PAtCthe REMAP-CAP Core Protocol + Pandemic Appendix or 

REMAP-COVID Core Protocol. 

8.5.2. Secondary endpoints 

All secondary endpoints as specified fromin the PAtC 7.5.2.REMAP-CAP Core Protocol + Pandemic 

Appendix or REMAP-COVID Core Protocol 

The domain-specific secondary outcome measures (occurring during the index hospitalization, 

censored at 90 days after enrollment) will be: 

• All-cause mortality at 28 days censored at hospital discharge 

• Serious treatment-related adverse events (see table 1 section 10.1 of this appendix) 

• Confirmed deep venous thrombosis 

• Confirmed pulmonary embolism 

• Confirmed ischemic stroke 

• Confirmed acute myocardial infarction 

• Other confirmed thrombotic events 

• Serious Adverse Events (SAE) as defined in Core Protocol documents and qualified in this 

DSA 

• Venous thromboembolic events at 90 days 

 

Domain-specific exploratory outcomes 

• Proportion of subjects who cleared SARS-CoV-2 infection (i.e. all samples, obtained for at 

least two time points after transfusion) tested negative for SARS-CoV-2 RNA, just in lower 

respiratory sample, in all respiratory tract samples or just in blood) 

• Reduction in SARS-CoV-2 viral load (within the first 3 days; 4 days; 6 days; 9 days; 15 days 

and 28 days analyzed separately in blood and respiratory tract samples) 

• Change in SARS-CoV-2 neutralizing antibody levels (within the first 3 days; 4 days; 6 days; 9 

days; 15 days and 28 days) 
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9. TRIAL CONDUCT 

9.1. Domain-specific data collection 

9.1.1. Additional testing for all participants 

A group and screen sample must be processed locally, so that ABO compatible convalescent plasma 

can be administered. 

Samples to be taken on Study Day 1 prior to administration of convalescent plasma to assess the 

level of: 

1) Antibodies and neutralizing antibodies detectable prior to treatment on Day 1 (serum 6ml) 

2) Testing for virus detectable on an oropharyngeal or nasopharyngeal swab prior to treatment 

on Study Day 1 

These samples must be sent to the central testing laboratory (see laboratory protocol). 

9.1.2. Additional testing sub-study for convalescent plasma 

There will be additional testing as specified in this protocol for a sub-group of sites. 

Please see Appendix 1 for schedule of sampling. Sites will opt-in to the additional testing sub-study. 

We aim for at least 100 participants in each study intervention to be included in the sub-study 

(maximum 200 participants per study intervention). Full details are included in the Laboratory SOP. 

COVID-19 is characterized by cytokine excess (Chen et al., 2020a). Administration of convalescent 

plasma will be associated with changes in cytokine profile, which may be the causal mechanism for 

treatment effects via immunomodulation (Shankar-Hari and Rubenfeld, 2019, Shankar-Hari et al., 

2011). Antibody dependent potentiation is an adverse event with convalescent plasma, which 

requires monitoring (Liu et al., 2019). 

9.1.2.1. Proposed work 

The following biological work to assess adverse effects and to explain treatment response will be 

done at pre-defined time points at baseline and at predefined time points post convalescent plasma 

administration (Appendix 1). 

• A multiplexable Th1 / Th2 (including IL-10) cytokine profile (Chen et al., 2020a). 

• D-dimer and other laboratory markers of disease severity  

• Whole blood transcriptomic alterations (Blanco-Melo et al., 2020) 
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• Flow cytometric analyses to define the immune status of participants 

• Genotype by SNP array 

• Neutralizing and other anti-viral antibody assays. 

• Viral PCR in respiratory and blood samples (Wölfel et al., 2020) 

• Sequencing of SARS-CoV-2 from respiratory and blood samples 

9.1.3. Microbiology 

Microbiological testing will be performed as per local practice, including bacterial and viral testing to 

guide clinical care. Results of these tests will be collected. If sites that are participating in this domain 

are not participating in the additional sample collection sub-study (section 8.1.2) they are 

encouraged to also participate in the Clinical Characterization Protocol (CCP) for patients with 

COVID-19 that has been established by the International Severe Acute Respiratory and Emerging 

Infectious Consortium (https://isaric.tghn.org/CCP/). This protocol specifies the collection of 

biological samples from patients with COVID-19. Samples collected in patients who are enrolled in 

the CCP may be made available to REMAP-CAP investigators to evaluate aspects of host or pathogen 

biology associated with assignment in this domain. Ethical approval at such sites and agreement 

from patients to undertake the CCP will be obtained separately. 

9.1.4. Clinical data collection on all participants 

Additional domain-specific data will be collected on all participants: 

• Routinely collected data on neutrophil count, lymphocyte count, prothrombin time (PT), 

fibrinogen, CRP (if done for clinical reasons) at baseline  

• SARS-CoV-2 viral load at baseline (in blood and respiratory samples) 

• SARS-CoV-2 neutralizing antibody levels at baseline 

• Serious treatment-related serious adverse events within 24 hours of the treatment, similar 

serious adverse events reported in both arms unrelated to transfusion in the first 72 hours 

of the study 

• SARS-CoV-2 antibody status at baseline 

• Cause of immunosuppression at baseline 

• Transfusion-transmitted infection occurring at any time during the study 

• Serious clinically diagnosed arterial (e.g. myocardial infarction (MI), cerebrovascular accident 

(CVA), mesenteric arterial thrombosis) or venous thrombotic events (e.g. deep vein 

thrombosis (DVT), pulmonary embolism (PE), portal or mesenteric venous thrombosis, or 
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cortical venous sinus thrombosis) up to day 90occurring during the index hospitalization 

censored at day 90 after enrolment. 

• Viral variants. Method of viral testing and analysis will vary from country to country and will 

be within country-specific testing guidance document.  

9.1.5. Clinical Data collection on participants within the intensive sampling sub-set 

• Routinely collected data on neutrophil count, lymphocyte count, PT, fibrinogen, CRP (if done 

for clinical reasons) on days 2, 3, 4, 6, 9, 15, 28 

• SARS-CoV-2 viral load at day 2, 3, 4, 6, 9, 15 and 28 (in blood and respiratory samples) 

• SARS-CoV-2 neutralizing antibody levels at day 2, 3, 4, 6, 9, 15 and 28 

• Blood and respiratory samples will only be collected during inpatient admission, results will 

be censored at hospital discharge. Blood samples will be taken by fresh venipuncture if there 

is no indwelling cannula.  

9.2. Criteria for discontinuation  

Refer to Core Protocol Section 8.7relevant core protocol documents for criteria for discontinuation 

of participation in the REMAP-CAP trial. 

9.3. Blinding  

9.3.1. Blinding 

All interventions will be administered on an open-label basis. 

9.3.2. Unblinding  

Not relevant.  

10. STATISTICAL CONSIDERATIONS 

10.1. Domain-specific stopping rules 

IfThis domain has adapted as a consequence of a Platform Conclusion of equivalence in the primary 

endpoint is demonstrated the DSMBSevere State and a decision to close recruitment in the 

Moderate State in response to external evidence, in relation to unselected patients. The domain will 

recommence with recruitment limited to patients in the ITSC may considerImmune Suppressed 

stratum.  The ‘no immunoglobulin against COVID-19’ intervention is a continuation of randomization 
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if clinically relevant differences in secondary endpoints have not been demonstratedthe same 

intervention in previous versions of this Domain. 

The following Platform Conclusions are possible in the four domain specific units-of-analysis 

(moderate and it is considered plausible that clinically relevant differences in one or more secondary 

endpoints may be capable of being demonstrated. severe disease state, crossed by Prior Monoclonal 

Antibody, all within the Immune-Suppressed stratum) 

• Superiority of high titer plasma compared to no immunoglobulin 

• Futility of high titer plasma compared to no immunoglobulin 

In all other respects the stopping rules for this domain are those outlined in the Core Protocol 

Sections 7.8.6 to 7.8.9relevant core protocol documents. 

10.2. Unit-of-analysis and strata 

The default unit-of-analysis, for both analysis of treatment effect and the Response Adaptive 

Randomization, will be the SARS-CoV-2 infection confirmed stratum, as specified from the PAtC.  

The population of interest that will be reported as a result of the amendment of this domain are 

patients in the PISOP stratum who are immune suppressed at the time of the eligibility assessment.  

Analysis will include patients who have already been recruited and treated with convalescent 

plasma, as specified in earlier versions of this DSA.  So as to achieve continuity with the initial phase 

of this domain, a stratum is defined as comprising PISOP patients who are immune suppressed.  This 

stratum definition will be applied retrospectively to patients enrolled using earlier versions of this 

domain and applied prospectively, operationalized as entry criteria, for version 3 (i.e. only patients 

meeting this stratum definition are recruited using version 3).  No new analysis will be reported 

using patients who do not meet this stratum definition, i.e. patients who are not immune 

suppressed. 

All patients recruited using earlier versions of this DSA are classified as members of the No Prior 

Monoclonal Antibody stratum.  Administration of a monoclonal antibody directed against SARS-CoV-

2 was an exclusion criteria in all earlier versions of this DSA. 

This domain is analyzed only in the pandemic statistical model and includes only patients who are in 

the pandemic suspected or proven stratum, as specified in the REMAP-CAP Pandemic Appendix and 

corresponding to the eligibility criteria specified in the REMAP-COVID Core Protocol. Within this 
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stratum, the unit-of-analysis is defined by illness severity state at time of enrollment, defined as 

either Moderate State or Severe State and by status with respect to Prior Monoclonal Antibody 

strata. 

Borrowing is permitted between states and strata, i.e. borrowing will occur between the Prior 

Monoclonal Antibody and the No Prior Monoclonal Antibody stratum and between Moderate and 

Severe states. The domain will commence with balanced randomization and subsequently Response 

Adaptive Randomization will be applied to patients in each severity state but not applied according 

to Prior Monoclonal Antibody strata status.  The time at which RAR is applied will be an operational 

decision of the SAC but RAR will not be applied until at least an additional 100 patients have been 

recruited 

If RAR is applied, the cap on the maximum proportion of patients assigned to an intervention that is 

specified in core protocol documents may be reduced by the Statistical Analysis Committee (SAC) if 

needed to reduce the likelihood of sites being unblinded during a period of rapid recruitment. If a 

reduced cap is applied this will be an operational decision of the SAC, who will inform the DSMB, but 

blinded trial personnel will not be informed. 

The shock strata will not contribute to unit-of-analysis for this domain, as this strata is not applied in 

the Pandemic Statistical Model. 

The influenza strata will not contribute to unit-of-analysis for this domain, as this strata is not 

applied in the Pandemic Statistical Model. 

10.3. Timing of revealing of randomization status 

The timing of the revealing of allocation status and administration of interventions is specified to be 

Randomization with Immediate Reveal or Randomization with Deferred Reveal ifto permit 

confirmation of microbiological diagnosis isif results of testing are not known at the time of initial 

assessment of eligibility (see section 7.8.3.6 in Core Protocol)relevant core protocol documents). 

10.4. Interactions with interventions in other domains 

An a priori interaction with the Antibiotic Domain is not able to be evaluated as analysis occurs in 

different statistical models. 

An a priori interaction with the Macrolide Duration Domain is not considered possible and will not 

be incorporated into the statistical models used to analyze this domain.  
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An a priori interaction with the Antiviral Domain is not able to be evaluated as analysis occurs in 

different statistical models. 

An a priori interaction with the COVID-19 Antiviral Domain is considered possible and will be 

incorporated into the statistical models used to analyze this domain.  

An a priori interaction with the COVID-19 Immune Modulation Domain is not considered possible 

and will not be incorporated into the statistical models used to analyze this domain. 

An a priori interaction with the Corticosteroid Domain is considered possible and will be 

incorporated into the statistical models used to analyze this domain.  

No interaction is evaluable between the Ventilation Domain and this domain. Interactions with all 

other domains are either not evaluable or not considered possible and will not be incorporated into 

the statistical model or models in which this domain is evaluated. 

If an interaction is specified with a future domain, it is sufficient for the interaction to be specified 

only in the DSA of such a future domain. 

10.5. Nesting of interventions 

Nesting is not applicable to this domain 

The high titer convalescent plasma (active intervention specified in this DSA and designated P4) will 

be nested with the (low titer) convalescent plasma intervention (P2 and the active intervention in 

earlier versions of this DSA approved in regions other than the United States) in the immune 

suppressed and Non-Immune Suppressed stratum. Nesting high titer plasma with low titer plasma in 

the Immune Suppressed strata effectively borrows information from the previous immune 

suppressed patients randomized to convalescent plasma. Nesting high titer plasma with low titer 

plasma in the Non-Immune Suppressed strata is intended to reduce the amount of information 

borrowed from the previous positive result.  This nesting structure can be interpreted as an 

informative prior for high titer plasma that is a weighted average of the low titer plasma effect in 

immune suppressed and Non-Immune Suppressed strata. 

Following any Platform Conclusion in this domain, a sensitivity analysis will be conducted that is 

restricted to patients randomized concurrently to P1 and P4. 
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10.6. Threshold probability for superiority and inferiority 

The threshold odds ratio delta for superiority and inferiority in this domain are those specified as the 

default threshold from the PAtCthresholds in the relevant core protocol documents. 

10.7. Threshold odds ratio delta for equivalence 

The threshold odds ratio delta for equivalence in this domain is that specified from the PAtC (Section 

7.8.8). 

The platform conclusion of equivalence will not be evaluated in this domain. The same odds ratio 

delta as specified in the relevant core protocol documents for equivalence will be used for futility. 

This will be applied in a one-sided analysis for futility for active interventions specified in this 

domain. 

10.8. Informative priors 

This domain will launch with priors that are not informative for main effects. This domain will launch 

without the mathematical application of priors that are not informative for main effects. However, 

the application of nesting between the P2 intervention applied in earlier versions of this DSA and the 

P4 intervention specified in this DSA has the same effect as would be achieved by the formal 

application of a prior that was informative. As such, the domain will be re-launched with a 

hierarchical prior for high titer convalescent plasma as outlined in Section 10.5.  The hyperprior 

distributions for this hierarchy will be non-informative. 

If new immunoglobulin agents are added to the domain, consideration will be given to the use of 

informative priors at the time of amendment of the DSA. 

10.9. Post-trial Sub-groups 

Domain-specific post-hoc sub-groups will be used in analysis following the conclusion of one or more 

interventions within the domain. The a priori patient sub-groups of interest are: 

• Proven concomitant bacterial co-infection, defined as having isolation or detection of a  

known pathogen that causes pneumonia from blood, pleural fluid, or lower respiratory tract 

specimen. 

Primary sub-group analyses 
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• Receiving invasive mechanical ventilation at baseline 

• Patients with undetectabledetectable virus at baseline (convalescent plasma intervention) 

• Patients with different levels of neutralizing antibodies at baseline (convalescent plasma 

intervention) 

• Dose of neutralizing antibodies received (based on volume of transfusion and titer 

measurement) 

• SARS-CoV-2 antibody status at baseline 

• COVID-19 vaccination status at baseline 

• All remaining potentially evaluable treatment-by-treatment interactions with other domains 

Domain-specific secondary and exploratoryExploratory sub-group analyses 

• All-cause mortality during the first 28 study days will be analyzed using a Kaplan-Meier 

estimate of survival and analyzed using Cox proportional hazards regression with adjustment 

for the stratification factors. 

• Number of SAEs (excluding thrombotic events) from randomization until 72 hours after 

randomization, per day at risk; described by intervention.  

• Number of thrombotic events from randomization up to the end of study day 90, per day at 

risk. These will be analyzed using Poisson regression. 

• Analyses of the data from the sub-study (exploratory analyses) will be specified in a separate 

analysis plan. 

• Patients known to have received B-cell depleting therapy (anti-CD20, BTKI, CAR-T cell 

therapy) at baseline 

• Patients with known hematological malignancy at baseline 

• Patients known to have received a solid organ transplant at baseline 

11. ETHICAL CONSIDERATIONS 

11.1. Data Safety and Monitoring Board  

The DSMB should be aware that the superiority, inferiority, or equivalencefutility of different 

interventionshigh titer convalescent plasma with respect to the primary endpoint isare possible, and 
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if equivalence is demonstrated, determination of the optimal intervention may be based on 

secondary endpoints, such as all-cause mortality at 28 days. 

The DSMB should take into account the public health, as well as clinical significance, of the analyses 

of this domain and are empowered to discuss results with relevant international and national public  

health authorities, with rapid dissemination of results to the larger community being the goal.  

Safety secondary outcomes will be reported to the DSMB who are empowered to require additional 

analyses regarding these outcomes as required. 

11.2. Potential domain-specific adverse events 

11.2.1. Convalescent Plasma 

All reportable SAEs listed in this section should be reported to REMAP-CAP in all patients in this 

domain, irrespective of intervention allocation. In addition, site staff are responsible for reporting all 

transfusion-related adverse events to their national or regional hemovigilance system (SHOT/SABRE 

in the UK) according to standard procedures. In Europe this is as required under the regulations of 

the EU Blood Directive (see section 10.1.1). 

Adverse Reactions that are known to be related to transfusion are summarised in the table below 

together with information on whether they require reporting to the national or regional 

hemovigilance organisation as well as reporting as SARs: 

Table 1: Serious Adverse Reactions and Events (see Appendix 2 for more detailed description) 

Reactions Timing Needs to be reported to 

SHOT/SABRE or other national or 

regional hemovigilance 

organisation  

Call your hospital blood bank to 

let them know it needs to be 

reported – they will report to the 

hemovigilance system and inform 

you of any other tests that need 

to be performed 

Study 

Classification 

 

 

Complete 

REMAP-CAP SAE 

form for all 

events 

Fever >2°C rise or 

>39°C, needing hospital 

Within 24 hours of a 

transfusion and 

thought to be related 

Yes SAR 
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admission or medical 

intervention 
Within first 72 hours of 

study. Not related to 

transfusion 

No SAE 

Severe allergic reaction 

or anaphylaxis (rash, 

angioedema, 

bronchospasm, 

hypotension) 

Within 24 hours of a 

transfusion and 

thought to be related 

Yes SAR 

Within first 72 hours of 

study. Not related to 

transfusion 

No SAE 

Hypotension, leading 

to shock (e.g. acidemia, 

impairment of vital 

organ function) 

without allergic or 

inflammatory 

symptoms. Urgent 

medical intervention 

required 

Within 24 hours of a 

transfusion and 

thought to be related 

Yes SAR 

Within first 72 hours of 

study. Not related to 

transfusion 

No SAE 

Acute serious 

haemolytic reaction 

Within 24 hours of a 

transfusion 

Yes SAR 

Within first 72 hours of 

study. Not related to 

transfusion 

No SAE 

Acute lung injury Within 24 hours of a 

transfusion 

Yes SAR 

Within first 72 hours of 

study. Not related to 

transfusion 

No SAE 

Circulatory overload Within 24 hours of a 

transfusion 

Yes SAR 

Within first 72 hours of 

study. Not related to 

transfusion 

No SAE 

Transfusion 

transmitted infection 

(TTI) (viral, bacterial or 

fungal) 

During entire study Yes SAR 
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ADE of infection Within first 72 hours of 

study 

Yes SAR 

Clinically diagnosed 

arterial 

thromboembolism 

(e.g. CVA, MI) 

During first 90 days No SAE 

Information from hemovigilance systems (like SABRE/SHOT) will be used by the primary trials team 

in addition to the trials SAE data. A data-sharing agreement will be set up with SHOT to facilitate 

this. 

In this domain occurrence of any of the following will be reported as an SAE: 

• Severe allergic reaction or anaphylaxis 

• Transfusion-associated Acute Lung Injury (TRALI) 

• Transfusion-associated Circulatory Overload (TACO) 

• Transfusion-associated Dyspnea (TAD) 

• Acute serious hemolytic reaction, defined a fever and other symptoms/signs or hemolysis 

within 24 hours of transfusion, confirmed by a fall in hemoglobin AND one or more of the 

following: 

o Rise in lactate dehydrogenase (LDH) 

o Rise in bilirubin 

o Positive direct antiglobulin test (DAT) 

o Positive crossmatch  

These are reactions that are based on the definitions used and reported to the local, regional or 

national hemovigilance system at each participating site. Other SAEs should be reported only where, 

in the opinion of the site investigator, the event might reasonably have occurred as a consequence 

of a study intervention or study participation (see Corerelevant core protocol Section 

8.13documents).  

11.3. Domain-specific consent issues 

As noted in the background, and endorsed by the WHO, in the absence of evidence of effectiveness 

of specific treatments for COVID-19, the use of a no treatment control is both appropriate and 

ethical.  
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ForClinicians may choose not to enroll individual patients if they feel that participation is not in the 

patient’s best interests, and safety criteria are used to exclude patients from this domain for 

appropriate clinical reasons. 

Entry to the study, for participants who are not competent to consent, either prospective agreement 

or entry is preferred to be via waiver -of-consent or some form of deferreddelayed consent can be 

applied, as requiredpermitted by an appropriate ethical review bodylocal requirements. 

During a pandemic, visiting by relatives of affected patients may not be possible. In such situations, 

alternative methods for confirming consent including electronic and telephone communication, as 

permitted by an appropriate ethical review body, may be acceptable methods for confirming 

agreement to participate in this (and other) domains of the platform. 

Clinicians are directed to not enrol an individual patient if the treating clinician believes that 

participation in this domain is not in the best interests of the patient. 

12. GOVERNANCE ISSUES 

12.1. Funding of domain 

Funding sources for the REMAP-CAP trial are specified in the Core Protocol Section 2.5.core protocol 

documents. This domain will receivehas not received any additional domain-specific funding. Initial 

but such funding is being provided by NHS Blood and Transplant to enable the domain to start. 

Further additional funding will, from any source, may be obtained during the life-time of the domain.  

12.2. Funding of domain interventions and outcome measures 

NHS Blood and TransplantLocal blood services will supply the convalescent plasma for sites 

participating in the trial in each region and arrange for distribution to participating sites via its 

routine distribution system. 

12.3. Domain-specific declarations of interest 

All investigators involved in REMAP-CAP maintain a registry of interests on the REMAP-CAP website. 

These are updated periodically and publicly accessible on the study website.



REMAP-CAP COVID-19 Immunoglobulin Therapy Domain-Specific Appendix Version 1.013 dated 01 June 2020<insert dose> 

CONFIDENTIAL  Page 46 of 55 

13. REFERENCES 

ARABI, Y., BALKHY, H., HAJEER, A. H., BOUCHAMA, A., HAYDEN, F. G., AL-OMARI, A., AL-HAMEED, F. 
M., TAHA, Y., SHINDO, N., WHITEHEAD, J., MERSON, L., ALJOHANI, S., AL-KHAIRY, K., 
CARSON, G., LUKE, T. C., HENSLEY, L., AL-DAWOOD, A., AL-QAHTANI, S., MODJARRAD, K., 
SADAT, M., ROHDE, G., LEPORT, C. & FOWLER, R. 2015. Feasibility, safety, clinical, and 
laboratory effects of convalescent plasma therapy for patients with Middle East respiratory 
syndrome coronavirus infection: a study protocol. SpringerPlus, 4. 

BAUD, D., QI, X., NIELSEN-SAINES, K., MUSSO, D., POMAR, L. & FAVRE, G. 2020. Real estimates of 
mortality following COVID-19 infection. The Lancet Infectious Diseases. 

BEIGEL, J. H., AGA, E., ELIE-TURENNE, M.-C., CHO, J., TEBAS, P., CLARK, C. L., METCALF, J. P., OZMENT, 
C., RAVIPRAKASH, K., BEELER, J., HOLLEY, H. P., WARNER, S., CHORLEY, C., LANE, H. C., 
HUGHES, M. D., DAVEY, R. T., BEIGEL, J. H., AGA, E., ELIE-TURENNE, M.-C., CHO, J., TEBAS, P., 
CLARK, C. L., METCALF, J. P., OZMENT, C., RAVIPRAKASH, K., BEELER, J., HOLLEY, H. P., 
WARNER, S., CHORLEY, C., LANE, H. C., HUGHES, M. D., DAVEY, R. T., BARRON, M., BASTANI, 
A., BAUER, P., BORKOWSKY, W., CAIRNS, C., DEVILLE, J., ELIE, M.-C., FICHTENBAUM, C., 
FINBERG, R., JAIN, M., KAUFMAN, D., LIN, M., LIN, J., MAVES, R., MORROW, L., NGUYEN, M.-
H., PARK, P., POLK, C., RANDOLPH, A., RAO, S., RUBINSON, L., SCHOFIELD, C., SHOHAM, S., 
STALETS, E. & STAPLETON, R. D. 2019. Anti-influenza immune plasma for the treatment of 
patients with severe influenza A: a randomised, double-blind, phase 3 trial. The Lancet 
Respiratory Medicine, 7, 941-950. 

BLANCO-MELO, D., NILSSON-PAYANT, B. E., LIU, W.-C., MØLLER, R., PANIS, M., SACHS, D., ALBRECHT, 
R. A. & TENOEVER, B. R. 2020. SARS-CoV-2 launches a unique transcriptional signature from 
in vitro, ex vivo, and in vivo systems. bioRxiv, 2020.03.24.004655. 

CHEN, G., WU, D., GUO, W., CAO, Y., HUANG, D., WANG, H., WANG, T., ZHANG, X., CHEN, H., YU, H., 
ZHANG, X., ZHANG, M., WU, S., SONG, J., CHEN, T., HAN, M., LI, S., LUO, X., ZHAO, J. & NING, 
Q. 2020a. Clinical and immunologic features in severe and moderate Coronavirus Disease 
2019. Journal of Clinical Investigation. 

CHEN, L., XIONG, J., BAO, L. & SHI, Y. 2020b. Convalescent plasma as a potential therapy for COVID-
19. The Lancet Infectious Diseases, 27. 

AGHA, M., BLAKE, M., CHILLEO, C., WELLS, A. & HAIDAR, G. 2021. Suboptimal response to COVID-19 
mRNA vaccines in hematologic malignancies patients. medRxiv. 

BELSKY, J. A., TULLIUS, B. P., LAMB, M. G., SAYEGH, R., STANEK, J. R. & AULETTA, J. J. 2021. COVID-19 
in immunocompromised patients: A systematic review of cancer, hematopoietic cell and 
solid organ transplant patients. J Infect, 82, 329-338. 

BOYARSKY, B. J., WERBEL, W. A., AVERY, R. K., TOBIAN, A. A. R., MASSIE, A. B., SEGEV, D. L. & 
GARONZIK-WANG, J. M. 2021. Antibody Response to 2-Dose SARS-CoV-2 mRNA Vaccine 
Series in Solid Organ Transplant Recipients. JAMA, 325, 2204-2206. 

CALIFF, R. M., HERNANDEZ, A. F. & LANDRAY, M. 2020. Weighing the Benefits and Risks of 
Proliferating Observational Treatment Assessments: Observational Cacophony, Randomized 
Harmony. JAMA. 

CHENG, Y., WONG, R., SOO, Y. O. Y., WONG, W. S., LEE, C. K., NG, M. H. L., CHAN, P., WONG, K. C., 
LEUNG, C. B. & CHENG, G. 2005. Use of convalescent plasma therapy in SARS patients in 
Hong Kong. European Journal of Clinical Microbiology & Infectious Diseases, 24, 44-46. 

CHUN, S., CHUNG, C. R., HA, Y. E., HAN, T. H., KI, C.-S., KANG, E.-S., PARK, J. K., PECK, K. R. & CHO, D. 
2016. Possible Transfusion-Related Acute Lung Injury Following Convalescent Plasma 



REMAP-CAP COVID-19 Immunoglobulin Therapy Domain-Specific Appendix Version 1.013 dated 01 June 2020<insert dose> 

CONFIDENTIAL  Page 47 of 55 

Transfusion in a Patient With Middle East Respiratory Syndrome. Annals of Laboratory 
Medicine, 36, 393. 

DAVEY, R. T., FERNÁNDEZ-CRUZ, E., MARKOWITZ, N., PETT, S., BABIKER, A. G., WENTWORTH, D., 
KHURANA, S., ENGEN, N., GORDIN, F., JAIN, M. K., KAN, V., POLIZZOTTO, M. N., RISKA, P., 
RUXRUNGTHAM, K., TEMESGEN, Z., LUNDGREN, J., BEIGEL, J. H., LANE, H. C., NEATON, J. D., 
DAVEY, R. T., FERNÁNDEZ-CRUZ, E., MARKOWITZ, N., PETT, S., BABIKER, A. G., WENTWORTH, 
D., KHURANA, S., ENGEN, N., GORDIN, F., JAIN, M. K., KAN, V., POLIZZOTTO, M. N., RISKA, P., 
RUXRUNGTHAM, K., TEMESGEN, Z., LUNDGREN, J., BEIGEL, J. H., LANE, H. C., NEATON, J. D., 
BUTTS, J., DENNING, E., DUCHENE, A., KRUM, E., HARRISON, M., MEGER, S., PETERSON, R., 
QUAN, K., SHAUGHNESSY, M., THOMPSON, G., VOCK, D., METCALF, J., DEWAR, R., REHMAN, 
T., NATARAJAN, V., MCCONNELL, R., FLOWERS, E., SMITH, K., HOOVER, M., COYLE, E. M., 
MUNROE, D., AAGAARD, B., PEARSON, M., CURSLEY, A., WEBB, H., HUDSON, F., RUSSELL, C., 
SY, A., PURVIS, C., JACKSON, B., COLLACO-MORAES, Y., CAREY, D., ROBSON, R., SÁNCHEZ, A., 
FINLEY, E., CONWELL, D., LOSSO, M. H., GAMBARDELLA, L., ABELA, C., LOPEZ, P., ALONSO, H., 
TOULOUMI, G., GIOUKARI, V., ANAGNOSTOU, O., AVIHINGSANON, A., PUSSADEE, K., 
UBOLYAM, S., OMOTOSHO, B., SOLÓRZANO, C., PETERSEN, T., VYSYARAJU, K., RIZZA, S. A., 
WHITAKER, J. A., NAHRA, R., BAXTER, J., COBURN, P., GARDNER, E. M., SCOTT, J. A., FABER, 
L., PASTOR, E., MAKOHON, L., MACARTHUR, R. A., et al. 2019. Anti-influenza hyperimmune 
intravenous immunoglobulin for adults with influenza A or B infection (FLU-IVIG): a double-
blind, randomised, placebo-controlled trial. The Lancet Respiratory Medicine, 7, 951-963. 

DUAN, K., LIU, B., LI, C., ZHANG, H., YU, T., QU, J., ZHOU, M., CHEN, L., MENG, S., HU, Y., PENG, C., 
YUAN, M., HUANG, J., WANG, Z., YU, J., GAO, X., WANG, D., YU, X., LI, L., ZHANG, J., WU, X., 
LI, B., YU, Y., CHEN, W., PENG, Y., HU, Y., LIN, L., LIU, X., HUANG, S., ZHOU, Z., ZHANG, L., 
WANG, Y., ZHANG, Z., DENG, K., XIA, Z., GONG, Q., ZHANG, W., ZHENG, X., LIU, Y., YANG, H., 
ZHOU, D., YU, D., HOU, J., SHI, Z., CHEN, S., CHEN, Z., ZHANG, X.-X. & YANG, X. 2020. The 
feasibility of convalescent plasma therapy in severe COVID-19 patients: a pilot study. 
medRxiv, 2020.03.16.20036145. 

EPSTEIN, J., BURNOUF, T. & ON BEHALF OF THE ISBT WORKING PARTY ON GLOBAL BLOOD SAFETY 
2020. Points to consider in the preparation and transfusion of COVID-19 convalescent 
plasma. 

GRASSELLI, G., PESENTI, A. & CECCONI, M. 2020. Critical Care Utilization for the COVID-19 Outbreak 
in Lombardy, Italy: Early Experience and Forecast During an Emergency Response. JAMA. 

HUANG, C., WANG, Y., LI, X., REN, L., ZHAO, J., HU, Y., ZHANG, L., FAN, G., XU, J., GU, X., CHENG, Z., 
YU, T., XIA, J., WEI, Y., WU, W., XIE, X., YIN, W., LI, H., LIU, M., XIAO, Y., GAO, H., GUO, L., XIE, 
J., WANG, G., JIANG, R., GAO, Z., JIN, Q., WANG, J. & CAO, B. 2020. Clinical features of 
patients infected with 2019 novel coronavirus in Wuhan, China. The Lancet, 395, 497-506. 

COREY, L., BEYRER, C., COHEN, M. S., MICHAEL, N. L., BEDFORD, T. & ROLLAND, M. 2021. SARS-CoV-2 
Variants in Patients with Immunosuppression. N Engl J Med, 385, 562-566. 

HERISHANU, Y., AVIVI, I., AHARON, A., SHEFER, G., LEVI, S., BRONSTEIN, Y., MORALES, M., ZIV, T., 
SHORER ARBEL, Y., SCARFO, L., JOFFE, E., PERRY, C. & GHIA, P. 2021. Efficacy of the 
BNT162b2 mRNA COVID-19 vaccine in patients with chronic lymphocytic leukemia. Blood, 
137, 3165-3173. 

HUNG, I. F., TO, K. K., LEE, C. K., LEE, K. L., CHAN, K., YAN, W. W., LIU, R., WATT, C. L., CHAN, W. M., 
LAI, K. Y., KOO, C. K., BUCKLEY, T., CHOW, F. L., WONG, K. K., CHAN, H. S., CHING, C. K., 
TANG, B. S., LAU, C. C., LI, I. W., LIU, S. H., CHAN, K. H., LIN, C. K. & YUEN, K. Y. 2011. 
Convalescent Plasma Treatment Reduced Mortality in Patients With Severe Pandemic 
Influenza A (H1N1) 2009 Virus Infection. Clinical Infectious Diseases, 52, 447-456. 



REMAP-CAP COVID-19 Immunoglobulin Therapy Domain-Specific Appendix Version 1.013 dated 01 June 2020<insert dose> 

CONFIDENTIAL  Page 48 of 55 

LIU, L., WEI, Q., LIN, Q., FANG, J., WANG, H., KWOK, H., TANG, H., NISHIURA, K., PENG, J., TAN, Z., 
WU, T., CHEUNG, K.-W., CHAN, K.-H., ALVAREZ, X., QIN, C., LACKNER, A., PERLMAN, S., YUEN, 
K.-Y. & CHEN, Z. 2019. Anti–spike IgG causes severe acute lung injury by skewing 
macrophage responses during acute SARS-CoV infection. JCI Insight, 4. 

KAMEL, H. 2021. We stand ready ... Blood collection organizations and the COVID-19 pandemic. 
Transfusion, 61, 1345-1349. 

KNAUS, W. A., DRAPER, E. A., WAGNER, D. P. & ZIMMERMAN, J. E. 1985. APACHE II: a severity of 
disease classification system. Crit Care Med, 13, 818-29. 

KNAUS, W. A., WAGNER, D. P., DRAPER, E. A., ZIMMERMAN, J. E., BERGNER, M., BASTOS, P. G., 
SIRIO, C. A., MURPHY, D. J., LOTRING, T., DAMIANO, A. & ET AL. 1991. The APACHE III 
prognostic system. Risk prediction of hospital mortality for critically ill hospitalized adults. 
Chest, 100, 1619-36. 

LANDONI, G., COMIS, M., CONTE, M., FINCO, G., MUCCHETTI, M., PATERNOSTER, G., PISANO, A., 
RUGGERI, L., ALVARO, G., ANGELONE, M., BERGONZI, P. C., BOCCHINO, S., BORGHI, G., 
BOVE, T., BUSCAGLIA, G., CABRINI, L., CALLEGHER, L., CARAMELLI, F., COLOMBO, S., CORNO, 
L., DEL SARTO, P., FELTRACCO, P., FORTI, A., GANZAROLI, M., GRECO, M., GUARRACINO, F., 
LEMBO, R., LOBREGLIO, R., MERONI, R., MONACO, F., MUSU, M., PALA, G., PASIN, L., PIERI, 
M., PISARRA, S., PONTICELLI, G., ROASIO, A., SANTINI, F., SILVETTI, S., SZEKELY, A., ZAMBON, 
M., ZUCCHETTI, M. C., ZANGRILLO, A. & BELLOMO, R. 2015. Mortality in Multicenter Critical 
Care Trials: An Analysis of Interventions With a Significant Effect. Crit Care Med, 43, 1559-68. 

LIBSTER, R., PEREZ MARC, G., WAPPNER, D., COVIELLO, S., BIANCHI, A., BRAEM, V., ESTEBAN, I., 
CABALLERO, M. T., WOOD, C., BERRUETA, M., RONDAN, A., LESCANO, G., CRUZ, P., RITOU, 
Y., FERNANDEZ VINA, V., ALVAREZ PAGGI, D., ESPERANTE, S., FERRETI, A., OFMAN, G., 
CIGANDA, A., RODRIGUEZ, R., LANTOS, J., VALENTINI, R., ITCOVICI, N., HINTZE, A., OYARVIDE, 
M. L., ETCHEGARAY, C., NEIRA, A., NAME, I., ALFONSO, J., LOPEZ CASTELO, R., CARUSO, G., 
RAPELIUS, S., ALVEZ, F., ETCHENIQUE, F., DIMASE, F., ALVAREZ, D., ARANDA, S. S., SANCHEZ 
YANOTTI, C., DE LUCA, J., JARES BAGLIVO, S., LAUDANNO, S., NOWOGRODZKI, F., LARREA, R., 
SILVEYRA, M., LEBERZSTEIN, G., DEBONIS, A., MOLINOS, J., GONZALEZ, M., PEREZ, E., 
KREPLAK, N., PASTOR ARGUELLO, S., GIBBONS, L., ALTHABE, F., BERGEL, E., POLACK, F. P. & 
FUNDACION, I.-C.-G. 2021. Early High-Titer Plasma Therapy to Prevent Severe Covid-19 in 
Older Adults. N Engl J Med, 384, 610-618. 

LUKE, T. C., KILBANE, E. M., JACKSON, J. L. & HOFFMAN, S. L. 2006. Meta-Analysis: Convalescent 
Blood Products for Spanish Influenza Pneumonia: A Future H5N1 Treatment? Annals of 
Internal Medicine, 145, 599. 

MAIR-JENKINS, J., SAAVEDRA-CAMPOS, M., BAILLIE, J. K., CLEARY, P., KHAW, F.-M., LIM, W. S., 
MAKKI, S., ROONEY, K. D., NGUYEN-VAN-TAM, J. S. & BECK, C. R. 2015. 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. 
Journal of Infectious Diseases, 211, 80-90. 

MCGUIRE, L. W. & REDDEN, W. R. 1918. The use of convalescent human serum in influenza 
pneumonia—a preliminary report. American Journal of Public Health, 8, 741-744. 

MORA-RILLO, M., ARSUAGA, M., RAMÍREZ-OLIVENCIA, G., DE LA CALLE, F., BOROBIA, A. M., 
SÁNCHEZ-SECO, P., LAGO, M., FIGUEIRA, J. C., FERNÁNDEZ-PUNTERO, B., VIEJO, A., 
NEGREDO, A., NUÑEZ, C., FLORES, E., CARCAS, A. J., JIMÉNEZ-YUSTE, V., LASALA, F., GARCÍA-
DE-LORENZO, A., ARNALICH, F. & ARRIBAS, J. R. 2015. Acute respiratory distress syndrome 
after convalescent plasma use: treatment of a patient with Ebola virus disease contracted in 
Madrid, Spain. The Lancet Respiratory Medicine, 3, 554-562. 



REMAP-CAP COVID-19 Immunoglobulin Therapy Domain-Specific Appendix Version 1.013 dated 01 June 2020<insert dose> 

CONFIDENTIAL  Page 49 of 55 

ORTIZ, J. R., RUDD, K. E., CLARK, D. V., JACOB, S. T. & WEST, T. E. 2013. Clinical Research During a 
Public Health Emergency. Critical Care Medicine, 41, 1345-1352. 

REMUZZI, A. & REMUZZI, G. 2020. COVID-19 and Italy: what next? The Lancet, 395, 1225-1228. 

RICKE, D. O. & MALONE, R. W. 2020. Medical Countermeasures Analysis of 2019-nCoV and Vaccine 
Risks for Antibody-Dependent Enhancement (ADE). MDPI AG. 

SHANKAR-HARI, M. & RUBENFELD, G. D. 2019. Population enrichment for critical care trials. Current 
Opinion in Critical Care, 25, 489-497. 

SHANKAR-HARI, M., SPENCER, J., SEWELL, W. A., ROWAN, K. M. & SINGER, M. 2011. Bench-to-
bedside review: Immunoglobulin therapy for sepsis - biological plausibility from a critical 
care perspective. Critical Care, 16, 206. 

SHEN, C., WANG, Z., ZHAO, F., YANG, Y., LI, J., YUAN, J., WANG, F., LI, D., YANG, M., XING, L., WEI, J., 
XIAO, H., YANG, Y., QU, J., QING, L., CHEN, L., XU, Z., PENG, L., LI, Y., ZHENG, H., CHEN, F., 
HUANG, K., JIANG, Y., LIU, D., ZHANG, Z., LIU, Y. & LIU, L. 2020. Treatment of 5 Critically Ill 
Patients With COVID-19 With Convalescent Plasma. Jama. 

POMMERET, F., COLOMBA, J., BIGENWALD, C., LAPARRA, A., BOCKEL, S., BAYLE, A., MICHOT, J. M., 
HUESO, T., ALBIGES, L., TIBERGHIEN, P., MAROT, S., JARY, A., LACOMBE, K., BARLESI, F., 
GRISCELLI, F. & COLOMBA, E. 2021. Bamlanivimab + etesevimab therapy induces SARS-CoV-2 
immune escape mutations and secondary clinical deterioration in COVID-19 patients with B-
cell malignancies. Ann Oncol, 32, 1445-1447. 

RECOVERY COLLABORATIVE GROUP 2021. Convalescent plasma in patients admitted to hospital with 
COVID-19 (RECOVERY): a randomised controlled, open-label, platform trial. Lancet, 397, 
2049-2059. 

RECOVERY COLLABORATIVE GROUP, HORBY, P., LIM, W. S., EMBERSON, J. R., MAFHAM, M., BELL, J. 
L., LINSELL, L., STAPLIN, N., BRIGHTLING, C., USTIANOWSKI, A., ELMAHI, E., PRUDON, B., 
GREEN, C., FELTON, T., CHADWICK, D., REGE, K., FEGAN, C., CHAPPELL, L. C., FAUST, S. N., 
JAKI, T., JEFFERY, K., MONTGOMERY, A., ROWAN, K., JUSZCZAK, E., BAILLIE, J. K., HAYNES, R. 
& LANDRAY, M. J. 2020. Dexamethasone in Hospitalized Patients with Covid-19 - Preliminary 
Report. N Engl J Med. 

SENEFELD, J. W., KLASSEN, S. A., FORD, S. K., SENESE, K. A., WIGGINS, C. C., BOSTROM, B. C., 
THOMPSON, M. A., BAKER, S. E., NICHOLSON, W. T., JOHNSON, P. W., CARTER, R. E., 
HENDERSON, J. P., HARTMAN, W. R., PIROFSKI, L. A., WRIGHT, R. S., FAIRWEATHER, L., 
BRUNO, K. A., PANETH, N. S., CASADEVALL, A. & JOYNER, M. J. 2021. Use of convalescent 
plasma in COVID-19 patients with immunosuppression. Transfusion, 61, 2503-2511. 

SOO, Y. O. Y., CHENG, Y., WONG, R., HUI, D. S., LEE, C. K., TSANG, K. K. S., NG, M. H. L., CHAN, P., 
CHENG, G. & SUNG, J. J. Y. 2004. Retrospective comparison of convalescent plasma with 
continuing high-dose methylprednisolone treatment in SARS patients. Clinical Microbiology 
and Infection, 10, 676-678. 

VAN GRIENSVENTAN, E., SONG, J., EDWARDS, T. & BAIZEDEANE, A. M. & PLUMMER, M. P. 2021. 
Global Impact of Coronavirus Disease 2019 Infection Requiring Admission to the ICU: A 
Systematic Review and Meta-analysis. Chest, 159, 524-536. 

THOMPSON, M. A., HENDERSON, J. P., SHAH, P. K., RUBINSTEIN, S. 2016a. EfficacyM., JOYNER, M. J., 
CHOUEIRI, T. K., FLORA, D. B., GRIFFITHS, E. A., GULATI, A. P., HWANG, C., KOSHKIN, V. S., 
PAPADOPOULOS, E. B., ROBILOTTI, E. V., SU, C. T., WULFF-BURCHFIELD, E. M., XIE, Z., YU, P. 
P., MISHRA, S., SENEFELD, J. W., SHAH, D. P., WARNER, J. L., COVID & CANCER, C. 2021. 
Association of Convalescent Plasma Therapy With Survival in Relation to Dose of Ebola Virus 



REMAP-CAP COVID-19 Immunoglobulin Therapy Domain-Specific Appendix Version 1.013 dated 01 June 2020<insert dose> 

CONFIDENTIAL  Page 50 of 55 

Antibodies. New England JournalPatients With Hematologic Cancers and COVID-19. JAMA 
Oncol. 

TOUIZER, E., ALRUBAYYI, A., REES-SPEAR, C., FISHER-PEARSON, N., GRIFFITH, S. A., MUIR, L., 
PELLEGRINO, P., WATERS, L., BURNS, F., KINLOCH, S., ROWLAND-JONES, S., GUPTA, R. K., 
GILSON, R., PEPPA, D. & MCCOY, L. E. 2021. Failure to seroconvert after two doses of 
BNT162b2 SARS-CoV-2 vaccine in a patient with uncontrolled HIV. Lancet HIV, 8, e317-e318. 

VALK, S. J., PIECHOTTA, V., CHAI, K. L., DOREE, C., MONSEF, I., WOOD, E. M., LAMIKANRA, A., 
KIMBER, C., MCQUILTEN, Z., SO-OSMAN, C., ESTCOURT, L. J. & SKOETZ, N. 2020. 
Convalescent plasma or hyperimmune immunoglobulin for people with COVID-19: a rapid 
review. Cochrane Database Syst Rev, 5, CD013600. 

WEBB, S. A. 2015. Putting Critical Care Medicine, 375, 2307-2309 on Trial. Crit Care Med, 43, 1767-8. 

VAN GRIENSVEN, J., EDWARDS, T., DE LAMBALLERIE, X., SEMPLE, M. G., GALLIAN, P., BAIZE, S., 
HORBY, P. W., RAOUL, H., MAGASSOUBA, N. F., ANTIERENS, A., LOMAS, C., FAYE, O., SALL, A. 
A., FRANSEN, K., BUYZE, J., RAVINETTO, R., TIBERGHIEN, P., CLAEYS, Y., DE CROP, M., LYNEN, 
L., BAH, E. I., SMITH, P. G., DELAMOU, A., DE WEGGHELEIRE, A. & HABA, N. 2016b. 
Evaluation of Convalescent Plasma for Ebola Virus Disease in Guinea. New England Journal of 
Medicine, 374, 33-42. 

WAN, Y., SHANG, J., SUN, S., TAI, W., CHEN, J., GENG, Q., HE, L., CHEN, Y., WU, J., SHI, Z., ZHOU, Y., 
DU, L. & LI, F. 2019. Molecular Mechanism for Antibody-Dependent Enhancement of 
Coronavirus Entry. Journal of Virology, 94. 

WANG, S.-F., TSENG, S.-P., YEN, C.-H., YANG, J.-Y., TSAO, C.-H., SHEN, C.-W., CHEN, K.-H., LIU, F.-T., 
LIU, W.-T., CHEN, Y.-M. A. & HUANG, J. C. 2014. Antibody-dependent SARS coronavirus 
infection is mediated by antibodies against spike proteins. Biochemical and Biophysical 
Research Communications, 451, 208-214. 

WÖLFEL, R., CORMAN, V. M., GUGGEMOS, W., SEILMAIER, M., ZANGE, S., MÜLLER, M. A., NIEMEYER, 
D., JONES, T. C., VOLLMAR, P., ROTHE, C., HOELSCHER, M., BLEICKER, T., BRÜNINK, S., 
SCHNEIDER, J., EHMANN, R., ZWIRGLMAIER, K., DROSTEN, C. & WENDTNER, C. 2020. 
Virological assessment of hospitalized patients with COVID-2019. Nature. 

YANG, X., YU, Y., XU, J., SHU, H., XIA, J. A., LIU, H., WU, Y., ZHANG, L., YU, Z., FANG, M., YU, T., WANG, 
Y., PAN, S., ZOU, X., YUAN, S. & SHANG, Y. 2020. Clinical course and outcomes of critically ill 
patients with SARS-CoV-2 pneumonia in Wuhan, China: a single-centered, retrospective, 
observational study. The Lancet Respiratory Medicine. 

ZHANG, B., LIU, S., TAN, T., HUANG, W., DONG, Y., CHEN, L., CHEN, Q., ZHANG, L., ZHONG, Q., 
ZHANG, X., ZOU, Y. & ZHANG, S. 2020. Treatment with convalescent plasma for critically ill 
patients with SARS-CoV-2 infection. Chest. 

WRITING COMMITTEE FOR THE REMAP-CAP INVESTIGATORS, ESTCOURT, L. J., TURGEON, A. F., 
MCQUILTEN, Z. K., MCVERRY, B. J., AL-BEIDH, F., ANNANE, D., ARABI, Y. M., ARNOLD, D. M., 
BEANE, A., BEGIN, P., VAN BENTUM-PUIJK, W., BERRY, L. R., BHIMANI, Z., BIRCHALL, J. E., 
BONTEN, M. J. M., BRADBURY, C. A., BRUNKHORST, F. M., BUXTON, M., CALLUM, J. L., 
CHASSE, M., CHENG, A. C., COVE, M. E., DALY, J., DERDE, L., DETRY, M. A., DE JONG, M., 
EVANS, A., FERGUSSON, D. A., FISH, M., FITZGERALD, M., FOLEY, C., GOOSSENS, H., 
GORDON, A. C., GOSBELL, I. B., GREEN, C., HANIFFA, R., HARVALA, H., HIGGINS, A. M., HILLS, 
T. E., HOAD, V. C., HORVAT, C., HUANG, D. T., HUDSON, C. L., ICHIHARA, N., LAING, E., 
LAMIKANRA, A. A., LAMONTAGNE, F., LAWLER, P. R., LINSTRUM, K., LITTON, E., LORENZI, E., 
MACLENNAN, S., MARSHALL, J., MCAULEY, D. F., MCDYER, J. F., MCGLOTHLIN, A., 
MCGUINNESS, S., MIFLIN, G., MONTGOMERY, S., MOUNCEY, P. R., MURTHY, S., NICHOL, A., 
PARKE, R., PARKER, J. C., PRIDDEE, N., PURCELL, D. F. J., REYES, L. F., RICHARDSON, P., 



REMAP-CAP COVID-19 Immunoglobulin Therapy Domain-Specific Appendix Version 1.013 dated 01 June 2020<insert dose> 

CONFIDENTIAL  Page 51 of 55 

ROBITAILLE, N., ROWAN, K. M., RYNNE, J., SAITO, H., SANTOS, M., SAUNDERS, C. T., SERPA 
NETO, A., SEYMOUR, C. W., SILVERSIDES, J. A., TINMOUTH, A. A., TRIULZI, D. J., TURNER, A. 
M., VAN DE VEERDONK, F., WALSH, T. S., WOOD, E. M., BERRY, S., LEWIS, R. J., MENON, D. 
K., MCARTHUR, C., ZARYCHANSKI, R., ANGUS, D. C., WEBB, S. A., ROBERTS, D. J. & SHANKAR-
HARI, M. 2021. Effect of Convalescent Plasma on Organ Support-Free Days in Critically Ill 
Patients With COVID-19: A Randomized Clinical Trial. JAMA, 326, 1690-1702. 



REMAP-CAP COVID-19 Immunoglobulin Therapy Domain-Specific Appendix Version 1.013 dated 01 June 2020<insert dose> 

CONFIDENTIAL  Page 52 of 55 

Enrolment / Treatment 

14. APPENDIX 1 

For sites that have agreed to participate in the intensive testing sub-study the testing regimen is: 

 

    Week 1   Week 2   Week 3   

Day    1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19  20 

Blood (EDTA)  

2ml  
*     *               

 
                

Blood (EDTA)   

4ml  
* * * *    *       *       (*)       *                

Blood (serum)   

6ml  
* * * *    *         *       (*)       *                

PAXgene  

2.5ml  
*               *     

 
                

Nasopharyngeal or  

Oropharyngeal swab   
* * * *    *       *       (*)       *                

Samples taken from admission up to hospital discharge.   

Samples must be taken prior to first and second units of plasma (Days 1 and 2). Follow-up samples at Day 3, Day 4, Day 6, Day 9, Day 15 and Day 28 are 
recommended. Samples can be taken +/- 12 hours of the defined time within the sampling protocol. Additional samples on Day 12 can be submitted.   

15. APPENDIX 2 

Type of SAE Diagnostic criteria Where should cases should be 

reported 

Febrile Acute Transfusion 
Reaction  

Report within 24 hours of a 
transfusion 

Severe 
A rise in temperature of 2oC or more, 
and/or rigors, chills, or fever 39oC or 
over, or other inflammatory 
symptoms/signs such as myalgia or 
nausea which precipitate stopping 
the transfusion, prompt medical 
review AND/OR directly results in, or 
prolongs hospital stay 

Must be reported on the REMAP-
CAP trial SAE form 

AND 

Must be reported to the hospital 
blood bank with details of the 
patient’s trial number 

Febrile Acute Reaction  

Report within first 72 hours of 
the trial 

Must be reported on the REMAP-
CAP trial SAE form 
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Allergic Acute Transfusion 
Reaction 

(Report within 24 hours of a 
transfusion) 

Severe 
Bronchospasm, stridor, angioedema 
or circulatory problems which 
require urgent medical intervention 
AND/OR, directly result in or 
prolong hospital stay, or 
Anaphylaxis (severe, life-
threatening, generalized or systemic 
hypersensitivity reaction with 
rapidly developing airway AND/OR 
breathing AND/OR 
circulation problems, usually 
associated with skin and mucosal 
changes) 

Must be reported on the REMAP-
CAP trial SAE form 

AND 

Must be reported to the hospital 
blood bank with details of the 
patient’s trial number 

Allergic Acute Reaction 

(Report within first 72 hours of 
the trial) 

Must be reported on the REMAP-
CAP trial SAE form 

Hypotensive Acute Transfusion 
Reaction 

(Report within 24 hours of a 
transfusion) 

Severe 
Hypotension, as previously defined, 
leading to shock (e.g. acidemia, 
impairment of vital organ function) 
without allergic or inflammatory 
symptoms. Urgent medical 
intervention required 

Must be reported on the REMAP-
CAP trial SAE form 

AND 

Must be reported to the hospital 
blood bank with details of the 
patient’s trial number 

Hypotensive Reaction 

(Report within first 72 hours of 
the trial) 

 Must be reported on the REMAP-
CAP trial SAE form 

Acute Hemolytic Transfusion 
Reaction (HTR) 

(Report within 24 hours of a 
transfusion) 

Acute HTRs are defined as fever and 
other symptoms/signs of hemolysis 
within 24 hours of transfusion; 
confirmed by fall of Hb AND one or 
more of the following: 

• Rise in LDH 

• Rise in bilirubin 

• Positive DAT 

• Positive crossmatch 

Must be reported on the REMAP-
CAP trial SAE form 

AND 

Must be reported to the hospital 
blood bank with details of the 
patient’s trial number 

Acute hemolytic reaction 

(Report within first 72 hours of 
the trial) 

Defined as fever and other 
symptoms/signs of hemolysis 
confirmed by fall of Hb AND one or 
more of the following: 

• Rise in LDH 
• Rise in bilirubin 
• Positive DAT 
• Positive crossmatch 

Must be reported on the REMAP-
CAP trial SAE form 

Transfusion-Associated 
Circulatory Overload (TACO) 

(Report within 12 hours of a 
transfusion) 

* Required criteria (A and/or B) 

A. Acute or worsening respiratory 
compromise and/or 
B. Evidence of acute or worsening 
pulmonary edema 

Patients classified with TACO 
should have: 

 at least one required criterion* 
with onset during or up to 24 
hours after transfusion 
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based on: 
• clinical physical examination, 
and/or 
• radiographic chest imaging and/or 
other noninvasive assessment of 
cardiac function 
 
Additional criteria 
C. Evidence for cardiovascular 
system changes not 
explained by the patient’s 
underlying medical 
condition, including development of 
tachycardia, 
hypertension, jugular venous 
distension, enlarged cardiac 
silhouette and/or peripheral edema 
D. Evidence of fluid overload 
including any of the following: 
a positive fluid balance; clinical 
improvement following diuresis 
E. Supportive result of a relevant 
biomarker, e.g. an 
increase of B-type natriuretic 
peptide levels (BNP) or N terminal-
pro brain natriuretic peptide) NT-pro 
BNP to 
greater than 1.5 times baseline value 
 
A total of 3 or more criteria i.e. *A 
and/or B, and total of at least 3 (A to 
E) Acute or worsening respiratory 
compromise 

Must be reported on the REMAP-
CAP trial SAE form 

AND 

Must be reported to the hospital 
blood bank with details of the 
patient’s trial number 

Circulatory overload 

 

Must be reported on the REMAP-
CAP trial SAE form 

Transfusion-associated dyspnea Respiratory distress within 24 hours 
of transfusion that does not meet 
the criteria of TRALI, TACO or allergic 
reaction.  
Respiratory distress in such cases 
should not be explained by the 
patient’s underlying condition 

Must be reported on the REMAP-
CAP trial SAE form 
 
AND 
 
Must be reported to the hospital 
blood bank with details of the 
patient’s trial number 

Transfusion-Related Acute Lung 

Injury (TRALI) 

Acute dyspnea with hypoxia and 
bilateral pulmonary 
infiltrates during or within six hours 
of transfusion, not due to circulatory 
overload or other likely causes 

Suspected TRALI should be 
reported – further investigations 
are required to confirm cases 
 
 Must be reported on the 
REMAP-CAP trial SAE form 
 
AND 
 
Must be reported to the hospital 
blood bank with details of the 
patient’s trial number 

Acute lung injury Timing Within 1 week of a known 
clinical insult or new or worsening 
respiratory symptoms  

Must be reported on the REMAP-
CAP trial SAE form 
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Chest imaging Bilateral opacities—
not fully explained by effusions, 
lobar/lung collapse, or nodules  
Origin of edema Respiratory failure 
not fully explained by cardiac failure 
or fluid overload Need objective 
assessment (e.g., echocardiography) 
to exclude hydrostatic edema if no 
risk factor present Oxygenation  
Mild 200 mm Hg < PaO2/FIO2 ≤ 300 
mm Hg with PEEP or CPAP ≥ 5 cm 
H2Oc  
Moderate 100 mm Hg < PaO2/FIO2 ≤ 
200 mm Hg with PEEP ≥ 5 cm H2O  
Severe PaO2/FIO2 ≤ 100 mm Hg with 
PEEP ≥ 5 cm H2O 

Transfusion-Transmitted 

Infections (TTI) 

Include as a TTI if, following 
investigation the recipient had 
evidence of infection post-
transfusion, and there was no 
evidence of infection prior to 
transfusion, and no evidence of an 
alternative source of infection 

Suspected TTI should be reported 
– requires further investigations 
to confirm the diagnosis 
 
Must be reported on the REMAP-
CAP trial SAE form 
 
AND 
 
Must be reported to the hospital 
blood bank with details of the 
patient’s trial number 

Uncommon and new 

Complications of Transfusion not 

fitting into any of the other 

categories 

Pathological reaction or adverse 
effect in temporal association with 
transfusion which cannot be 
attributed to already defined side 
effects and with no risk factor other 
than transfusion and do not fit under 
any of the other reportable 
categories. Including cases of 
antibody dependent enhancement 
of infection (ADE) 

Suspected ADE should be 
reported  
 
Must be reported on the REMAP-
CAP trial SAE form 
 
AND 
 
Must be reported to the hospital 
blood bank with details of the 
patient’s trial number 

These reactions will be followed up by the national hemovigilance services. (UK hemovigilance system) has 
agreed to collect detailed information on these patients and we will share data based on the trial number of 
the participant 

 

 


