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Introduction
There are currently few proven treatment options for coronavirus disease (COVID-19), which is caused by 
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). Human convalescent plasma has been 
successfully used for prevention and treatment of other infections and thus may provide an option for treatment 
of COVID-19 and could be rapidly available from people who have recovered from disease and can donate 
plasma.

Passive antibody therapy involves the administration of antibodies against a given infectious agent to a 
susceptible or ill individual for the purpose of treating an infectious disease caused by that agent. In contrast, 
active vaccination requires the induction of an immune response to the vaccine that takes time to develop and 
varies depending on the vaccine recipient. Some immunocompromised patients fail to achieve an adequate 
immune response. Thus, passive antibody administration, in some instances, represents the only means of 
providing immediate immunity to susceptible persons and more predicable immunity for highly 
immunocompromised patients. 

A general principle of passive antibody therapy is that it is more effective when used for prophylaxis than for 
treatment of disease. When used for therapy, antibody is most effective when administered shortly after the 
onset of symptoms. The reason for temporal variation in efficacy is not well understood but could reflect that 
passive antibody works by neutralizing the initial inoculum, which is likely to be much smaller load of infection
than that once the disease is established. Another explanation is that antibody works by modifying the 
inflammatory response, which is also easier during the initial immune response, which may be asymptomatic 
[Casadevall A, and Pirofski LA. Antibody-mediated regulation of cellular immunity and the inflammatory 
response. Trends Immunol. 2003;24(9):474-8]. As an example, passive antibody therapy for pneumococcal 
pneumonia was most effective when administered shortly after the onset of symptoms and there was no 
benefit if antibody administration was delayed past the third day of disease [Casadevall A, and Scharff MD. 
"Serum Therapy" revisited: Animal models of infection and the development of passive antibody therapy. 
Antimicrob Agents Chemotherap. 1994;38(1695-702)].

In CSSC-001, we hypothesize that convalescent plasma will reduce the cumulative incidence of COVID-19
disease among individuals who have been exposed to COVID-19 but are not known to be infected. A multi-
center randomized clinical trial will be conducted to test this hypothesis. Our primary hypothesis is that by 
providing anti-SARS-CoV-2 plasma, the cumulative incidence of COVID-19 disease, defined as symptoms 
compatible with infection and RT-PCR positive for SARS-CoV-2, is less than the cumulative incidence in 
individuals randomized to receive transfusion with SARS-CoV-2 non-immune plasma. A secondary hypothesis 
is that individuals receiving anti-SARS-CoV-2 convalescent plasma are likely to have less disease severity 
than a control group.

Study Design
CSSC-001 is a two-arm, parallel-group, multi-center, randomized superiority trial in which outpatient adults with 
recent exposure to SARS-CoV-2 but no current infection will be randomized to receive either human 
coronavirus immune plasma (HCIP) or control (SARS-CoV-2 non-immune) plasma. This randomized, double-
blind, controlled, phase 2 trial will assess the efficacy and safety of HCIP to reduce the cumulative incidence of 
the development of COVID-19 during study follow-up. Adults 18 years of age or older, with high risk exposure 
(see below for definition) to person with COVID-19 within 96 hours of enrollment (and 120 hours of receipt of 
plasma). A total of approximately 500 eligible subjects will be randomized in a 1:1 ratio to either HCIP or 
control plasma.

High risk exposure will be defined as currently defined by CDC and modified as the CDC makes changes. 
Currently this includes any close contact exposure (as defined by CDC guidelines) to person with COVID-19.
Health Care Personnel (HCP) are defined as physicians, nurses, nursing assistants, therapists, technicians, 
emergency medical service personnel, dental personnel, pharmacists, laboratory personnel, autopsy 



personnel, students, trainees and contractual staff.  Persons not directly involved in patient care such as 
clerical, dietary, housekeeping, laundry, security, maintenance, billing, and volunteers, but who are potentially 
exposed to SARS-CoV-2 in the healthcare setting, also fall under the category of HCP in this protocol.

Primary Outcome:
The primary outcome of CSSC-001 will be the cumulative incidence by day 28 of the development of 
COVID-19 (symptoms compatible with infection and/or RT-PCR positive) regardless of disease severity
comparing those randomized to HCIP to those who are transfused with control plasma.

Secondary Outcome:
Compare the cumulative incidence of disease severity between those randomized to HCIP and control 
plasma. Severity of disease will be measured using a clinical event scale of disease severity evaluated 
up to Day 28:
1. Death
2. Requiring mechanical ventilation and/or in ICU 
3. non-ICU hospitalization, requiring supplemental oxygen;
4. non-ICU hospitalization, not requiring supplemental oxygen, or a stay of >24 hours for observation in 
an ED, field hospital, or other healthcare unit*, or any receipt of O2 for >24 hours, outside of hospital*
5. Not hospitalized, but with clinical and laboratory evidence1 of COVID-19 infection (symptomatic 
infection) 
6. Not hospitalized, no clinical symptoms compatible with COVID-19, but with laboratory evidence of 
COVID-19 infection (asymptomatic infection)
7. No symptoms compatible with infection, no laboratory evidence of COVID-19 (No indication of 
infection)

Other Outcomes:
Comparison of anti-SARS-CoV-2 titers at days -1 to 0, 1, 7 ,14, and 90 days after transfusion between 
those randomized to HCIP and control plasma
Comparison of rates and durations of SARS-CoV-2 PCR positivity (RT PCR) at days -1 to 0, 1,7,14, 
and 28 between treatment groups
Comparison of levels of SARS-CoV-2 RNA amongst those randomized to HCIP vs. control plasma at 
days -1 to 0, 1, 7, 14, and 28

Power and Sample Size

We hypothesize that outpatient adults with recent exposure to COVID-19 who receive HCIP will have 
a lower incidence of developing a SARS-CoV-2 infection with COVID-19 when compared with similar 
adults receiving control plasma.  A sample size of 500 individuals with a high risk exposure within 96 
hours of enrollment with a 1:1 allocation ratio to each treatment group will have 80% power to detect 
a 50% reduction in cumulative incidence by 28 days. This is with a one-sided type 1 error of 5% as 
we are solely interested in superiority. We assumed that the probability of incident COVID-19 cases is 
between 0.10 and 0.20 in the control population. We explored several different scenarios with an
exponential model to identify the lambda parameter and the package ‘powerSurvEpi’ for the R 
statistical software was then used to calculate the sample sizes for these scenarios (See Table1). We
assumed that the cumulative incidence of symptomatic disease in SARS-CoV-2 exposed individuals 
randomized to control plasma to be 0.13X by day 28 and 0.065 (50% reduction in risk) by day 28 
among those randomized to HCIP. We therefore estimated 488 participants (244 in each arm). It is 
                                                             
*with surge of infections in December 2020 and hospitals becoming more full, these two were put into the 
clinical events scale as hospitalization equivalents



anticipated that very few of these subjects will be randomized and not start study plasma infusion 
(and so be excluded from the primary analysis). Furthermore, it is anticipated that there will be low
loss to follow-up prior to development of disease or 28 days (and so have missing data for the 
primary endpoint). Therefore, we have extended the total sample size to 500 participants. For all 
analyses, we will use a modified intention-to-treat analyses, which excludes randomized subjects who 
do not initiate an infusion of the study plasma.

Table 1: Total sample size by the incident proportion of COVID-19 among controls and by 
percent risk reduction
Proportion of Incident 
COVID-19 cases at day 28 
among controls 50% Risk Reduction 75% Risk Reduction
0.10 648 199
0.13 488 150
0.15 415 129
0.20 298 94

Randomization
The Data Coordinating Center (DCC) will work with the EDC developers (Prelude Dynamics) to generate 
random treatment assignments using a documented process. The randomization schedule will be designed to 
yield an expected allocation ratio of 1:1 for HCP + control plasma. Assignments will be stratified by clinical site 
and schedules will employ permuted block designs, with block sizes to be determined and documented at the 
DCC. Adjustment for residual or other imbalances in the baseline composition of the treatment groups, if 
needed, will be done using multiple regression techniques rather than through further stratification in the 
design. 

Treatment assignments will be masked to the participants and the personnel of the clinical sites, but not to an
unmasked statistician associated with the DCC. This unmasked statistician will only provide unmasking 
information (1) to the DSMB, (2) if required for participant safety, and (3) to the analytical team after databases 
have been locked. Unforeseen circumstances that may require unmasking will need to be approved by the 
Steering Committee. Staff in the blood banks will also be unmasked to treatment assignments

Treatments will be assigned at the baseline visit using an online program accessible to the clinical sites. After 
the entry of specified pre-randomization data, each enrolled participant’s ID will be irrevocably linked to the 
next unassigned treatment for that clinical site. Upon notification of a randomization, an unmasked email is 
sent to the blood bank informing of the participant identifier and the treatment group assignment.  Blood bank 
personnel will select an appropriate unit of plasma for transfusion and will mask (over-label) the unit consistent 
with local and federal regulations. The data system will also check for and prevent duplicate assignments 
(same participant randomized more than once). The treatment assignment tables in the data system will be 
encrypted to prevent inadvertent disclosures.

The procedures related to randomization of participants at the clinical sites will be as follows:
Clinical sites will collect randomization eligibility and baseline data on the appropriate data collection 
instruments and will enter these data into the database.
The data system will confirm randomization eligibility, issue the next assignment, and will relay 
treatment assignments to the DCC (masked) and blood bank (unmasked) as described above.
The data system will automatically store the date and time of assignment, the identity of the clinical site 
personnel making the assignment, the participant’s ID, and the treatment group assignment.

The data system will provide access to randomization materials, including a visit schedule and allowable time 
windows for visits.



Statistical Principles
General principles for analysis include the following:

The primary analysis will be performed according to the participants’ original randomized 
treatment groups excluding those who do not initiate transfusion of study plasma (modified 
intention to treat).
All participants, including those who have withdrawn from the study or were found to be 
ineligible after randomization, will be included in their assigned treatment group and analyzed 
for safety.
All outcomes, including death, following randomization will be included. Death in the absence 
of known infection will be presumed to be indicative of infection.
Missing data will be minimized by study design and conduct. It will be addressed analytically 
using multiple imputation methods

Analyses will be done to explore differences in the outcomes between the treatment groups. Results 
of these analyses will be presented unadjusted (crude) and adjusted for covariates. Variables chosen 
for adjustment are specifically for increasing precision in estimates of treatment efficacy and thus 
must be predictive of disease outcome [Diaz et al, Lifetime Data Anal (2019): 25]. To identify the 
adjustment variables, we will utilize a hybrid approach of pre-specifying some variables and using an 
algorithmic approach to identify variables to adjust for among pre-specified candidate variables. 
Variables that we are near certain to be predictive of outcome will be adjusted for. Age has been 
consistently related to worse outcomes for COVID-19 and therefore will be included in analyses for 
adjustment. Other pre-specified variables that will be candidates for inclusion in primary analysis will 
be determined via an algorithmic approach and these variables will include: clinical site, race, 
ethnicity, sex, category of exposure, hematology factors and other laboratory markers (i.e., CBC and 
metabolic panels), body mass index, ABO blood group, prescription steroid, targeted physical exam, 
and prior comorbidities that have specifically been associated with worse COVID-19 outcomes 
including: asthma, chronic kidney disease, chronic lung disease (COPD, idiopathic pulmonary 
fibrosis, cystic fibrosis), diabetes, hemoglobin disorders (thalassemia, sickle cell disease), 
immunocompromising conditions (cancer, HIV, organ transplantation, prolonged use of 
corticosteroids), chronic liver disease, hypertension, and serious heart conditions (heart failure, 
coronary artery disease, cardiomyopathies, pulmonary hypertension), obesity, smoking status, 
dementia, down syndrome, pregnancy, stroke/cerebrovascular disease, and substance use disorders  
[updated to CDC list on website on 5/29/2021 and Guan et al Eur Respir J. 2020 May; 55(5)]. To 
determine which of these pre-specified candidate variables to be included, we will conduct variable 
selection by random survival forest in the entire sample (i.e., not including an indicator term for 
treatment arm) and blinded to treatment allocation. The variable importance and 95% confidence 
intervals [Ishwaran et al Statistics in Medicine. 2019;38] shall be used to identify predictive variables 
for the outcome and included in analytical models. Specifically, variables in which the 95% CI for the 
variable importance from the random forest does not contain 0 will be adjusted for. This should 
reduce the number of variables that the analysis adjusts for in order to minimize the degrees of 
freedom that are used while allowing the analysis to include the variables that have the most 
correlation with the outcome in order to maximize precision. This hybrid approach will be done on the 
full sample (i.e., modified ITT sample) and not include the treatment arm (i.e., among entire sample 
without controlling for convalescent or control plasma) in order to identify the prognostic baseline 
variables for entire sample.

The pre-randomization variables listed above (age and the pre-specified candidate variables) will be 
explored and described according to summary statistics (mean and variance or 25th, 50th, and 75th



percentiles or proportion as appropriate for type of variable) by treatment group and overall. Analyses 
will be done in the R statistical software. 

There will be two formal reviews of interim results. The first will be after 15 infections which is 
expected to occur near 150 participants reaching day 28 and the second after 50% of the total 
recruitment has been achieved and these individuals followed to at least day 28. Interim analyses will 
only be adjusted for age. Stopping guidelines will be based on O’Brien-Flemming boundary. The 
interim analysis Z-value boundary of 3.03 (nominal p-value of 0.0011, spent alpha 0.0011), 2.38 
(0.0087, 0.008), and 1.68 (0.464, 0.408) for a one-sided test with Type 1 of 0.05.

Primary Analysis:

Our primary hypothesis is that by providing anti-SARS-CoV-2 plasma, the cumulative incidence of the 
development of active infection will be lower among the individuals receiving HCIP as compared to 
those receiving control plasma over the course of follow-up. Therefore, our primary endpoint is the 
development of COVID-19 within the follow-up period. For clarity the working definition of our 
endpoint is positive for SARS-CoV-2 by molecular test with or without any symptoms compatible with 
COVID-19. To allow to differentiate between all infections and asymptomatic infections, the analyses 
will be done using 1) all infections as indicated by research based RT-PCR or capture of positivity by 
clinical testing and then again for 2) symptomatic infection based upon symptoms compatible with 
COVID-19 infection and being positive by molecular test (research sample or clinical result). For the 
primary analysis, individuals who test positive by a molecular test on the calendar day of transfusion 
will be excluded from the analysis. Individuals whose specimens obtained at screening visit who test 
positive on two antibody tests done by Dr. Oliver Laeyendecker’s laboratory using the Euroimmune 
assay and Dr. Sabra Klein using antibody ELISA end point titer and area under curve, will be 
excluded as indication of a prior unknown COVID-19 infection.

Our analysis will be a time to event analysis examining the effect of anti-SARS-CoV-2 plasma. We 
will estimate the survival function for each treatment arm in order to estimate the risk difference over 
time as well as the restricted mean survival time which is the area under the survival function and 
provides the expected mean time to infection up to time t22. Our approach will be to estimate the 
cumulative incidence using the doubly robust estimator based upon targeted minimum loss (TMLE)
based estimator as described by Diaz et al (2019). By adjusting for baseline covariates that are 
related to the outcome, we increase precision. This TMLE based approach was shown to increase 
precision by around 10% to 20% over an inverse probability weighted or augmented inverse 
probability weighted estimator [Diaz 2019]. As stated above, we will use a hybrid approach of 
adjusting for pre-specified variables (age) and an algorithmic approach to identify additional variables 
related to the outcome. Specifically, a random survival forest will be used to identify variables that are 
related to the outcome in order to increase precision. We will use a random survival forest blinded to 
the treatment arm allocation and not including an indicator variable for treatment (pre-randomization 
variables to be considered are listed above).

The primary outcome analysis will be the adjusted comparison of proportions of cumulative incidence 
of SARS-CoV-2 infection (as indicated by RT-PCR positive) at day 28 comparing the risk-difference 
and restricted mean survival time between treatment groups with confidence intervals and using a
significance threshold of p=0.047 (p-value adjusted for interim analysis) for a one-sided test. This will 
be repeated for analysis of the cumulative incidence of SARS-CoV-2 symptomatic disease as defined 
as having a confirmed SARS-CoV-2 positive test and at least one symptom including new/incident: 
fever, cough, sore throat, malaise, headache, muscle pain, nausea, vomiting, loss of taste, loss of 
smell, shortness of breath, or dyspnea as per the FDA recommendations in Appendix A within 
“COVID-19: Developing Drugs and Biological Products for Treatment or Prevention: Guidance for 



Industry [https://www.fda.gov/media/137926/download]. Therefore, we will be assessing both the 
effect of convalescent plasma on overall infection including asymptomatic disease and its effect on 
symptomatic disease.

Additional sensitivity analysis include:
1. A per-protocol analysis that accounts for those who received a transfusion and were not 
transfused with their specific treatment group (i.e., non-adherence) using inverse probability 
weights to account for non-adherence.
2. Classifying participants with missing outcome data at either day 14 or day 28 as having 
developed COVID-19 with date of COVID-19 being drawn from distribution reflecting the 
corresponding treatment arms;
3. Multiple imputation of the development of COVID-19 for missing outcomes;
4. A complete case analysis;
5. As convalescent plasma is unlikely to have an immediate effect after transfusion, we will 
exclude any events occurring between transfusion and 3 calendar days afterwards;
6. As symptoms compatible with COVID-19 may be non-specific and increase false positives, 
we had elected to use molecular test with or without COVID-19 symptoms as our outcome for 
any infection and positive test with at least 1 symptom compatible with COVID-19 to define 
symptomatic infection. As a sensitivity analysis we will conduct a series of analyses that 
iteratively increases the number of symptoms compatible with COVID-19 required to be 
present to define symptomatic COVID-
a pre-existing symptom (perhaps due to prior co-morbidity) that maximizes the number of 
incident symptoms will be considered positive for any of the sensitivity analyses that are above 
what they can have. .

Secondary Analyses:

A secondary hypothesis is that individuals receiving anti-SARS-CoV-2 convalescent plasma are likely 
to have less disease severity than control. We have devised a clinical event scale for disease severity 
based on the COVID clinical severity scale which is composed of clinical events that range from being 
not infected to death. The event scale is as follows:

1. Death

2. Requiring mechanical ventilation and/or in ICU 

3. non-ICU hospitalization, requiring supplemental oxygen;

4. non-ICU hospitalization, not requiring supplemental oxygen 
or

a stay of >24 hours for observation in an ED, field hospital, or other healthcare unit*
or

any receipt of O2 for >24 hours, outside of hospital*

5. Not hospitalized, but with clinical and laboratory evidence2 of COVID-19 infection 
(symptomatic infection)

                                                             
2 Positive molecular testing for SARS-CoV-2 
*with surge of infections in December 2020 and hospitals becoming more full, these two were put into the 
clinical events scale as hospitalization equivalents



6. Not hospitalized, no clinical symptoms compatible with COVID-19, but with laboratory 
evidence of COVID-19 infection (asymptomatic infection)

7. No symptoms compatible with infection, no laboratory evidence of COVID-19 (No indication 
of infection)

This analysis will be done using the status of participants by day 32 (corresponding to day 28 visit 
allowing for window around the scheduled visit) using a doubly robust estimators for ordinal outcomes 
and adjusted for the pre-specified candidate variables selected via the algorithm as described above.
The doubly robust estimator that will be used is that as outlined by Benkeser et al. (2020) based upon 
a non-parametric extension of the log-odds ratio by Diaz et al. (2016). A sensitivity analysis will be 
done in which participants who have indication of positive infection (
days after transfusion.

Other Analyses:

Other analyses for this study are to determine i) the anti-SARS-CoV-2 antibody titer for individuals at 
days -1 to 0, 1, 7, 14, and 28 days post-randomization, ii) compare rates and duration of SARS-CoV-
2 RNA positivity, and iii) compare levels of SARS-CoV-2 RNA.

Analysis of titers will also primarily be descriptive, comparing the geometric mean titers at days 0, 1,
7, 14, and 90 between the randomized arms. Furthermore, it is of interest to describe the entire 
distributions of anti-SARS-CoV-2 titers by randomized arms and contrast these distributions. 
Therefore, we will use quantile regression in order to describe whether there is a shift or change in 
the titer distribution between randomized arms [Koenker, Quantile Regression, 2005]. Quantile 
regression does not require the assumption of a parametric or any other type of distribution as it 
identifies the titer at each percentile. Given that this is a repeated measurement at days 0, 1, 7, 14, 
and 90 we will account for the correlation within individuals using a cluster bootstrap in order to 
properly estimate the p-value and 95% confidence intervals.

Analysis of the rate and duration of SARS-CoV-2 PCR positivity between the randomized arms will 
primarily be descriptive examining proportion positive at days 0, 1, 7, 14, and 28 and then among 
those who are positive whether individuals lose positivity status at a subsequent visit. To determine 
the proportion that are positive at each visit, we will do a pooled complementary log-log model in 
order to describe the cumulative incidence of SARS-CoV-2 PCR positivity over time. The pooled 
complementary log-log model is a discrete time-to-event-analysis that estimates the log hazard rate 
at each discrete time point. From this, a cumulative incidence of positivity can be estimated. To 
determine the duration of positivity, the analysis is complicated by the exact day that an individual 
becomes positive and the exact day that an individual becomes negative is not known since SARS-
CoV-2 PCR positivity will only be acquired at days 0, 1, 7, 14, and 28. However, we can estimate a 
minimum and maximum amount of time that an individual was positive. For instance if an individual is 
first positive visit at day 1 and then is positive at day 7 but negative at day 14, then we know that this 
individual became positive between day 0 and 1 and negative between day 7 and 14. Therefore, the 
minimum amount of time positive is 7 days (day 8 – day 1) and the maximum is 14 days (day 14 –
day 0). Therefore, we can interval censor these individuals. That is, we know that the duration is 
between 7 and 14 days for this example individual. Across all individuals we can describe the 
duration of positivity either using a non-parametric approach for time-to-event analysis, but more 
likely given the sample size, a parametric model. We will assess several parametric distributions 
aiming for parsimony in the number of parameters being estimated due to the interval censored data 
which results in increased uncertainty in the model. To determine the best model, we will use 
Akaike’s Information Criterion (AIC) to choose the best model fit. However, if the sample that 



becomes positive is small, then we will only be able to describe the observations without a formal 
statistical model.

We will also describe the distribution of SARS-CoV-2 RNA between randomized arms. This is similar 
in objective to the comparison of anti-SARS-CoV-2 titers. Therefore, we will use the same approach 
as above of applying quantile regression.

Handling of Missing Data:
Every effort will be made to minimize missing data in the trial. For participants with missing covariate 
or outcome data, multiple imputation will be used for sensitivity analyses. Specifically, chained 
equations (MICE) will be used to predict missing variables but also to generate uncertainty around 
imputed point estimates. 

We will employ recommended strategies to prevent missing data: 
We have developed a data collection schedule that will minimize participant burden and we will 
follow participants according to the data collection schedule regardless of compliance with the 
study intervention; 
We will maintain frequent contact with the participants through visit reminder calls, texts, or 
emails; 
We will provide a 24-hour phone number, which participants can contact for questions and 
support; 
We will employ rigorous training of clinic staff emphasizing the importance of: 

o Congenial interpersonal relationships between the participants and study staff;
o Using the consent process to ensure that potential participants understand the 

commitment that they are making; 
o Addressing concerns if participants are dissatisfied so that the participant will remain in 

the trial; 
o Attempting to collect as much data as possible even if a participant cannot come to the 

clinic because of other obligations. 

We will collect data on timing and reasons for study dropout by treatment group to present in the 
CONSORT diagram. If participants who drop out of the study appear to be doing so for reasons 
related to the study, i.e., not missing completely at random, we will perform sensitivity analyses using 
methods that have been previously described26, such as multiple imputation techniques, best- and
worst-case scenarios, and correlates of the drop out event included in the models. There are no 
standard statistical techniques for dealing with data that are missing not at random (MNAR). We will 
explore one or more of the sensitivity analyses for MNAR given in the NRC report [National Research 
Council, 2010].  Baseline characteristics of participants with missing measures will be compared 
between treatment groups.

Adverse events of study treatment:
We hypothesize that participants randomized to convalescent plasma will not have any increased risk 
to standard transfusions. Preliminary data from the expanded access protocol for treatment of 
COVID-19 by convalescent plasma among those with severe disease, suggests that the treatment is 
safe with low number of adverse events [Joyner et al, J Clin Invest. 2020].

Adverse event data will be collected continuously throughout the trial and analyzed by treatment 
group at each interim analysis.  We will also compare the rates of all serious adverse events (as 



specified by the Health and Human Services definition) using cumulative incidence. The primary 
safety endpoints are i) the cumulative incidence of treatment-related serious adverse events 
categorized separately as either severe infusion reactions or Acute Respiratory Distress Syndrome 
(ARDS) during the study period and ii) cumulative incidence of treatment-related grade 3 and 4 
adverse events during the study period.

Data collection for adverse events will be done via a combination of specific questions for anticipated 
effects and spontaneous participant report. We will present overall number of AEs and SAEs by 
treatment group and where differences exist, we will present those by organ system.  As these are 
descriptive safety analyses no correction for multiplicity will be undertaken. 

Interim monitoring:

A multidisciplinary DSMB that will be responsible for the protection of the safety of participants 
enrolled in the trial. The DSMB will adopt a charter describing its responsibilities and operating 
characteristics. The DSMB will review the accumulating data on the primary outcome measure
(SARS-CoV-2 positivity). The overall event rate (i.e., not separated by treatment arms) will be used 
by the DSMB to help make recommendations to mitigate risk to not successfully completing trial by 
providing suggestions about modifying the trial. Tracking overall event rate allows for suggestions to 
be made without spending alpha by conducting an interim efficacy analysis (with the exception of the 
planned interim analysis). 

There will be two formal reviews of interim efficacy results. The first will occur after 15 COVID-19
(symptoms compatible with infection and/or RT-PCR positive) occur (after about 150 individuals) and
the second after 50 percent of the randomized participants have completed 28-day follow-up data 
collection. Interim analysis will be adjusted for age. Stopping guidelines will be based on O-Brien 
Fleming boundaries; with two planned interim look (after 15 events, after 50% reach day 28), the Z-
values are 3.03 (nominal p-value of 0.0011, spent alpha 0.0011), 2.38 (0.0087, 0.008), and 1.68 
(0.464, 0.408) for a one-sided test with Type 1 of 0.05, respectively.

All measures will be evaluated for outliers, and distributional assumptions will be checked to ensure 
applicability of the statistical procedures.

The DSMB will make recommendations to the principal investigators about continuing, modifying, or 
stopping the trial. The DSMB will meet periodically to review interim reports and analyses derived 
from the accumulating data or related findings from sources external to the trial that may be needed 
to make recommendations to the principal investigators regarding: 1) overall efficacy and benefit/risk 
ratio, 2) efficacy and benefit/risk ratios within defined subsets of participants, and 3) overall and clinic-
specific performance and data quality.

Stopping guidelines:
The trial can be terminated for any of the following reasons:

1. One treatment arm is superior to the other with substantial confidence that exceeds the 
planned boundaries;

2. Neither treatment arm is significantly different from the other and the possibility of achieving a 
difference is less than 10% with full enrollment;

3. Side effects outweigh the potential benefits of treatment in one or both treatment arms;
4. Data quality is compromised;
5. Data accrual is too slow to finish the study in a reasonable time period after considering the 

pandemic course and the potential for secondary outbreaks of disease;



6. External data suggests an accepted answer to the study question and investigators are no 
longer conducting the study under equipoise;

7. The study question is no longer relevant to the clinical community;
8. Adherence to the treatment arms is poor, leading to poor data quality;
9. There is a loss of study resources to perform the study;
10.There is evidence of fraud or misconduct in the study.

Special attention will be given to progression to ARDS and to deaths in the HCIP treatment group 
given the low likelihood of these outcomes under the hypothesized treatment effect.

These stopping guidelines have been adapted from Clinical Trials: A Methodological Perspective, 2nd Edition
(Piantadosi 2005).  
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CONSORT Flow Diagram Frame
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