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PROTOCOL AGREEMENT

I have read the protocol specified below. In my formal capacity as Investigator, my duties include 
ensuring the safety of the study subjects enrolled under my supervision and providing University of 
California, San Francisco with complete and timely information, as outlined in the protocol. It is 
understood that all information pertaining to the study will be held strictly confidential and that this 
confidentiality requirement applies to all study staff at this site. Furthermore, on behalf of the study staff 
and myself, I agree to maintain the procedures required to carry out the study in accordance with 
accepted GCP principles and to abide by the terms of this protocol.

Protocol Number: 23-38629

Protocol Title: An Exploratory, Randomized, Double-Blind Placebo-Controlled Study to Assess the 
Safety of an Anti-SARS-CoV-2 Monoclonal Antibody and Response to Treatment in Individuals with 
Long COVID (outSMART-LC) (COVID-19)
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LIST OF ABBREVIATIONS

ADA Anti-drug antibody
AE Adverse Event
ALT Alanine Aminotransferase
AST Aspartate Aminotransferase
BUN Blood Urea Nitrogen
CFR Code Of Federal Regulations
COVID-19 Coronavirus Disease 2019
CRF Case Report Form
CRP C-Reactive Protein
DMC Data Monitoring Committee
DSMB Data Safety Monitoring Board
ESR Erythrocyte Sedimentation Rate
FDA Food And Drug Administration
GCP Good Clinical Practice
HIPAA Health Insurance Portability and Accountability Act Of 1996
ICF Informed Consent Form
ICH International Conference on Harmonisation
IEC Independent Ethics Committee
IRB Institutional Review Board
IV Intravenous
LIINC Long-term Impact of Infection with Novel Coronavirus
mAb Monoclonal Antibody
mEq Milliequivalent
mITT Modified Intention-to-Treat
PD Pharmacodynamic
PI Principal Investigator
PK
PRN

Pharmacokinetic
Pro Re Nata

SAE Serious Adverse Experience
SAP Statistical Analysis Plan
SAR Suspected Adverse Reaction
SARS-CoV-2 Severe Acute Respiratory Syndrome Coronavirus 2
SD Standard Deviation
SMC Safety Monitoring Committee
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PROTOCOL SYNOPSIS 

TITLE AN EXPLORATORY, RANDOMIZED, DOUBLE-BLIND PLACEBO-
CONTROLLED STUDY TO ASSESS THE SAFETY OF AN ANTI-
SARS-COV-2 MONOCLONAL ANTIBODY AND RESPONSE TO 
TREATMENT IN INDIVIDUALS WITH LONG COVID (OUTSMART-LC) 
(COVID-19)

SPONSOR University of California, San Francisco

FUNDING 
ORGANIZATION

University of California, San Francisco
Aerium Therapeutics

NUMBER OF SITES 1

RATIONALE There are currently no widely accepted therapies for Long COVID. 
Viral antigen persistence is one of the key mechanisms that might 
drive this condition. Clearance of viral antigen or infected cells with a 
SARS-CoV-2 monoclonal antibody may lead to symptomatic 
improvement in people with Long COVID. 

STUDY DESIGN Randomized, double-blind, placebo-controlled study.

PRIMARY OBJECTIVE To evaluate the safety and tolerability of AER002 in individuals who 
are experiencing Long COVID. 

SECONDARY 
OBJECTIVES

1. Describe the ability of AER002 to affect virologic markers of 
chronic SARS-CoV-2 infection.

2. Describe the ability of AER002 to improve PASC outcomes.

3. Describe the ability of AER002 to reduce post-COVID 
inflammation.

NUMBER OF 
SUBJECTS

30

SUBJECT SELECTION
CRITERIA

Inclusion Criteria:
1. Male, female, or transgender ≥18 years of age at Screening.

2. Enrolled or willing to enroll and complete at least 1 visit in the 
UCSF Long-term Impact of Infection with Novel Coronavirus 
(LIINC) study. Any adult who has been infected with SARS-CoV-
2 or has ever received or is eligible to receive a SARS-CoV-2 
vaccination, does not have chronic anemia, and who is able to 
provide written informed consent, is eligible to participate in 
LIINC. 

3. History of confirmed acute SARS-CoV-2 infection, whose initial 
infection meets criteria as outlined below:

a. Report of a positive nucleic acid amplification test 
(NAAT) and/or a positive SARS-Cov-2 antigen rapid 
diagnostic test (RDT). Written proof of the test will be 
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requested but is not required as long as the participant 
attests to the positive test. 

AND

b. Long COVID (see below) attributed to SARS-CoV-2 
infection with a variant against which AER002 is 
known to have neutralizing activity. In cases in which 
the variant is not known from prior viral sequencing 
(most cases), the SARS-CoV-2 infection to which 
Long COVID is attributed should have been dated 
prior to August 15, 2022.

Note: For individuals who may be chronically infected (with persistent 
viral shedding from nasopharynx), a genotype is required to 
confirm that they have a AER002-susceptible variant. 

4. Clinical evidence of Long COVID, as confirmed by the 
investigator’s assessment.

a. At least two symptoms (see list) that are new or 
worsened since the time of SARS-CoV-2 infection, not 
known to be attributable to another cause upon 
assessment by the PI. At least two symptoms from 
those listed here must be present: systemic symptoms 
(e.g., fatigue, chills, post-exertional malaise), 
neurocognitive symptoms (e.g., trouble with 
memory/concentration (“brain fog”), headache, 
dysautonomia/postural orthostatic tachycardia 
syndrome, dizziness, unsteadiness, neuropathy, sleep 
disturbance), cardiopulmonary symptoms (e.g., chest 
pain, palpitations, shortness of breath, cough, fainting 
spells), musculoskeletal symptoms (e.g., muscle 
aches, joint pain), gastrointestinal symptoms (e.g., 
nausea, diarrhea). Although other symptoms (e.g., 
skin rash, hair loss, mental health symptoms, trouble 
with smell/taste, genitourinary symptoms) will be 
recorded and tracked, at least two core symptoms 
listed above must be present. Note: the two symptoms 
can be from within the same category (for example, 
brain fog and headache). 

AND

b. Symptoms must have been present for at least 60 
days prior to screening. Symptoms that wax and wane 
must have been initially present at least 60 days prior 
to screening.

AND

c. Symptoms must be reported to be at least somewhat 
bothersome and to have an impact on quality of life 
and/or everyday functioning.
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5. Long COVID attributed to a SARS-CoV-2 infection prior to 
August 15, 2022. Note: While individuals re-infected with SARS-
CoV-2 after August 15, 2022 will not be excluded, the SARS-
CoV-2 infection after which Long COVID symptoms began must 
pre-date August 15, 2022.

6. Not currently hospitalized.

7. Body mass index (BMI) 18 to 50 kilograms/meter squared 
(kg/m2), inclusive, at the time of screening.

8. In otherwise stable health, as assessed by the investigator within 
28 days prior to Screen, based on medical history, physical 
assessment, laboratory findings, and vital signs. 

9. Participants who are of childbearing potential (CBP) and male 
participants with sexual partner(s) who are females of CBP must 
agree to use adequate contraception from study consent through 
360 days after dosing. Adequate contraception is defined as 
using hormonal contraceptives or an intrauterine device 
combined with at least 1 of the following forms of contraception: 
a diaphragm, a cervical cap, or a condom. Total abstinence from 
vaginal intercourse, in accordance with the lifestyle of the 
participant, is also acceptable.

10. Willingness and ability to comply with the study protocol. This 
includes reliable transportation and sufficient time to attend all 
visits.

11. Written informed consent (and assent when applicable) obtained 
from subject or subject’s legal representative and ability for 
subject to comply with the requirements of the study.

Exclusion Criteria:
1. Current acute SARS-CoV-2 infection at the time of screening. 

2. Long COVID attributed to a SARS-CoV-2 infection after August 
15, 2022. 

3. Previously received treatment or prophylaxis with a SARS-CoV-
2-specific mAb, or plan to receive such treatment before exiting 
the study.

4. Previously received COVID-19 convalescent plasma treatment 
within 60 days prior to planned Day 0 or plan to receive such 
treatment before exiting the study.

5. Plans to receive any investigational or approved vaccine or 
booster for SARS-CoV-2 within 60 days prior to planned Day 0 or 
before Day 30 following planned Day 0.

6. Active cardiovascular disease, defined as known prior:

a. Myocardial infarction within 90 days of screening

OR

b. Coronary artery bypass within 90 days of screening
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OR

c. Current heart failure with reduced ejection fraction 
(<45%) 

OR

d.  Current pulmonary arterial hypertension.

7. Known stroke within 3 months prior to planned Day 0.

8. Known active bacterial, fungal, viral, or other infection besides 
SARS-CoV-2 requiring treatment within the 28 days prior to 
planned Day 0 and meeting criteria for systemic involvement 
upon review by the PI. Note: Mild or limited infections such as 
uncomplicated urinary tract or yeast infections, sexually 
transmitted infections, and mild dermatophyte infections may be 
reviewed with the medical monitor but are not exclusionary.

9. Major surgery within 6 months prior to planned Day 0 or planned 
major surgery during the first 180 days following planned Day 0.

10. History of unplanned hospitalization for >24 hours within 28 days 
prior to Screening.

11. Active Hepatitis B (Hep B) infection (defined as Hep B surface 
antigen (sAg) positive). Note: A known positive Hep B core 
antibody (cAb) in the absence of positive sAg is not considered 
exclusionary.

12. Active Hepatitis C (Hep C) infection (defined as Hep C Ab 
positive or indeterminate with detectable Hep C RNA). Note: 
Those with cured Hep C (Ab positive or indeterminate but 
negative Hep C RNA) will remain eligible.

13. HIV infection that is known to be unstable (two or more 
consecutive plasma HIV RNA values >48 copies/mL in the 6 
months prior to screen) or uncontrolled (not on antiretroviral 
therapy (ART)). In addition, people with HIV who have a current 
CD4+ T cell count < 200 cells/uL, a history of AIDS defining 
illness without immune reconstitution, or clinical manifestations of 
symptomatic HIV will be excluded.  

14. Severe coagulopathy that would prevent an infusion 
(international normalized ratio ((INR) >2.0, history of hemophilia).

15. Severe anemia (hemoglobin <9 grams/deciliter (g/dL)).

16. Moderate or severe immunocompromise, according to the 
current NIH COVID-19 Treatment Guidelines as of March 6, 
2023. The detailed list is in Appendix 2, and includes the 
following: (a) receiving active treatment for solid tumor or 
hematologic malignancy, including use of systemic 
chemotherapy for treatment of cancer within the year prior to 
screening, (b) prior solid-organ transplant with active 
immunosuppressive therapy, (c) CAR-T cell therapy or 
hematopoietic cell transplant, on immunosuppressive therapy or 
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transplant within the prior 2 years, (d) primary immunodeficiency 
syndromes, (e) advanced or untreated HIV infection (see above), 
(f) on active high-dose corticosteroids (i.e., >= 20mg prednisone 
or equivalent daily per day for >= 2 weeks). 

17. Known prior diagnosis of myalgic encephalomyelitis/chronic 
fatigue syndrome (ME/CFS), preceding and not related to SARS-
CoV-2 infection and not worsened since SARS-CoV-2 infection.

18. Known prior diagnosis of dysautonomia, preceding and not 
related to SARS-CoV-2 infection and not worsened since SARS-
CoV-2 infection.

19. History of anaphylaxis or hypersensitivity upon receiving IV 
antibody infusions in the past.

20. Known allergy to any components used in the formulation of the 
intervention.

21. History of anaphylaxis or similar significant allergic reaction to 
prescription or non-prescription drugs or food products. Similarly, 
presence of severe atopic conditions as assessed by the PI 
represents significant risk for allergic reaction.

22. Pregnant, breastfeeding, or unwilling to practice birth control 
abide by the contraception requirements outlined in the inclusion 
criteria.

23. Participation in a clinical trial with receipt of an investigational 
product within 28 days or 5 half-lives (whichever is longer) prior 
to planned Day 0. For PET tracers specifically, which have a 
short half-life and are not biologically active outside this window, 
elapse of 5 half-lives prior to the planned D0 infusion is sufficient. 

24. Current alcohol or illicit drug use as determined by the 
investigator to preclude participation.

25. Presence of a condition or abnormality that in the opinion of the 
Investigator would compromise the safety of the patient or the 
quality of the data.

26. Study site personnel directly affiliated with the study or family of 
directly involved personnel.

27. History of cytokine release syndrome (CRS) secondary to 
infection and/or medication.

TEST PRODUCT, 
DOSE, AND ROUTE OF 
ADMINISTRATION

AER002 1200mg, IV once

CONTROL PRODUCT, 
DOSE AND ROUTE OF 
ADMINISTRATION

Placebo, IV once
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DURATION OF 
SUBJECT 
PARTICIPATION AND 
DURATION OF STUDY

Subjects will be on study for up to 1.25 years
Screening: up to 28 days
Treatment: 1 day
Follow-up: 360 days

ECONCOMMITANT 
MEDICATIONS

All concomitant medication and concurrent therapies taken within 28 
days prior to Screening will be documented. Dose, route, unit 
frequency of administration, and indication for administration and 
actual or estimated dates of medication will be captured.

Details regarding all SARS-CoV-2 vaccinations and/or boosters, as 
well as COVID-specific therapies, will be collected.

EFFICACY 
EVALUATIONS

 The change in patient-reported outcomes (PROs) PROMIS-29 
score from Baseline to D90. 

PRIMARY ENDPOINT  Safety and tolerability.

SECONDARY 
ENDPOINTS

 Change in other assessments (EuroQoL Quality of Life, 
neurocognitive assessment (e.g., NIH Toolbox), DASI, 
dysautonomia assessment (e.g., COMPASS-31), DSQ-PEM, 
6MWT performance) between Baseline and at D30, D90, D180, 
and D360.

OTHER EVALUATIONS  Percentage of participants with no detection of SARS-CoV-2 
plasma remnants (i.e., viral detection by reverse transcriptase-
polymerase chain reaction ((RT-PCR) and Spike protein 
fragments) compared to baseline from 1 month post 
administration through 6 months post administration.

 Proportion with reduction in inflammatory markers (e.g., 
interleukin-6 (IL-6), tumor necrosis factor alpha (TNF-alpha) at 
Baseline and at D30, D90, D180, and D360.

 PK and PD analyses.

SAFETY 
EVALUATIONS

Number of participants with adverse events (AE)s (Treatment 
Emergent Adverse Events (TEAE)s, Serious Adverse Events (SAE)s, 
and Adverse Events of Special Interest (AESI)). The primary outcome 
will be the number of individuals in each group experiencing a severe 
(Grade 3 or greater) AE thought to be possibly, probably, or definitely 
related to study treatment throughout the study duration.

PLANNED INTERIM 
ANALYSES 

Approximately 4 months after enrollment of the first participant and 
then every 4 months thereafter, the SMC will meet and review 
accrual (including screening and enrollment), AE summaries, 
including all reported Grade ≥3 AEs, retention of participants 
including off-study rates.

Serious adverse events will be monitored by the committee on an 
ongoing basis throughout the study.
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STATISTICS
Primary Analysis Plan

Eligible patients who are randomized into the study and receive the 
study drug will comprise the modified intent to treat (mITT) population 
and will be the primary analysis population for all analyses. 

Safety and tolerability data will be summarized by treatment group. 
Adverse event rates will be coded by body system. Adverse events 
will be tabulated by treatment group and will include the number of 
patients for whom the event occurred, the rate of occurrence, and the 
severity and relationship to study drug. Adverse events between 
groups will be summarized by proportions with associated 95% 
Clopper-Pearson confidence intervals and will be compared using a 
two-sided 0.05 level Fisher exact test. 

Rationale for Number 
of Subjects

This is an exploratory study, and the primary results will be 
descriptive. We will use AER002 as a probe to better understand LC 
biology and determine whether a signal is present to warrant further 
study.

For PROMIS-29, assuming a standard deviation (SD) of the within-
person difference of 10, then the planned sample size will have 80% 
power to detect a difference of 11.2 on a two-sided 0.05 level test. 

For biomarkers, such as IL-6, we will be able to detect a difference 
from a mean value of 2.5 pg/mL to 1.1 times the within-person 
standard deviation with 80% power.
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1 BACKGROUND
Coronavirus disease 2019 (COVID-19) is caused by Severe Acute Respiratory Coronavirus type 2 
(SARS-CoV-2), a ribonucleic acid (RNA) virus which emerged in Wuhan, China, in December 2019 and 
spread across the world at an unprecedented pace through human-to-human transmission. The spike 
protein of the 2019 novel coronavirus is a surface protein which binds to angiotensin-converting 
enzyme-2 (ACE-2) on human cells. The S1 subunit catalyzes attachment to ACE-2 and the S2 subunit 
allows fusion with cell membranes and subsequent entry into the cell. As a result, the spike protein is a 
relevant target for drug development. Moreover, antibodies (Abs) against the spike protein are able to 
neutralize the virus, prevent infection, and reduce the severity of disease. 

The COVID-19 pandemic has resulted in a growing population of individuals recovering from SARS-
CoV-2 infection. Approximately one in five American adults who have had COVID-19 still have 
symptoms of Long COVID (LC), a type of post-acute sequelae of SARS-CoV-2 infection (PASC).1 
Some aspects of this recovery may be unique to COVID-19, but many appear to be similar to recovery 
from other viral illnesses, critical illness, and/or sepsis.2,3 LC is comprised of a broad range of 
symptoms that develop during or after COVID-19, continue for ≥2 months (i.e., three months from the 
onset of illness), have an impact on the patient's life, and are not explained by an alternative diagnosis. 
Consensus around the clinical definition of LC has progressed significantly, and as of October 1, 2021, 
there has been an International Classification of Diseases, Tenth Revision, Clinical Modification, (ICD-
10), for unspecified post-COVID conditions (U09.9). The World Health Organization (WHO) has also 
created a global COVID-19 clinical platform CRF for clinicians and patients to collect and report 
information.4 The United States (US) Department of Health and Human Services (HHS) and the 
Department of Justice (DoJ) released a guidance statement on LC as a disability under the Americans 
with Disabilities Act, the Rehabilitation Act of 1973, and the Patient Protection and Affordable Care Act.

Persistent viral infection with viral reservoirs and detection of circulating S protein after the initial acute 
illness is one potential pathogenic mechanism for Long COVID.5 This mechanism may be able to be 
targeted by monoclonal antibodies (mAbs).6 Therefore, this trial will study the safety and efficacy of 
AER002 to treat individuals with persistent infection and LC in an adult population.

1.1 Overview of Non-Clinical Studies

 

 

No safety concerns have been observed in nonclinical studies.

1.2 Overview of Clinical Studies

 

https://paperpile.com/c/6iv0sc/hPNp
https://paperpile.com/c/6iv0sc/GDKz+DXNS
https://paperpile.com/c/6iv0sc/ndBg
https://paperpile.com/c/6iv0sc/02Ta
https://paperpile.com/c/6iv0sc/Ypuf
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2 STUDY RATIONALE
Early in the pandemic, the common assumption was that SARS-CoV-2 would prove to be a transient 
infection, as is the case with coronaviruses in general. This assumption was challenged by early reports 
that viral nucleic acid and proteins could be detected in the gut mucosa months after infection.8 Case 
reports emerged indicating that immunocompromised individuals including those with advanced 
malignancy, Human immunodeficiency virus (HIV)/Acquired Immunodeficiency Syndrome (AIDS), or on 
immunosuppression for autoimmune conditions, can harbor active replicating virus for many months.9–

11 More recently, similar observations have been made in immunocompetent people.12–15 Autopsy 
studies of people post-COVID dying from related or unrelated reasons also began to report presence of 
viral nucleic acid or protein in various tissues months after the infection was apparently cleared.16 
Another provocative study demonstrated SARS-CoV-2 in neonatal stool following remote maternal 
COVID-19.17 Taken together these studies provide growing support for SARS-CoV-2 persistence.

SARS-CoV-2 can infect several cell types and in theory any infected cell is at risk of harboring 
persistent virus. The precise localization of SARS-CoV-2 persistence is unknown, but it is widely 
assumed that this occurs in tissues. This may or may not include immune-privileged sites as has been 
observed with other ribonucleic acid (RNA) viruses (e.g. Ebola).18 Because tissue studies are generally 
impractical due to invasiveness of these procedures, there are now efforts to develop less-invasive 
measures to assess this. Some studies identified detectable SARS-CoV-2 RNA in plasma and stool 
during the early post-acute phase.19 One recent study found that a large proportion of individuals with 
LC had at least intermittently detectable circulating antigen in the plasma for up to a year post-
infection.20 However, it remains unclear whether antigen can also persist in asymptomatic individuals, 
whether what is being detected represents remnants of a long extinguished infection or ongoing virus 
production from a long-lived reservoir or ongoing replication.

The presence of viral RNA and proteins in the post-acute phase does not necessarily represent 
ongoing viral replication and viral RNA can persist even in the absence of culturable virus. Viral 
persistence represents a spectrum which includes the persistence of viral proteins, degraded or partial 
RNA fragments, and full-length replication-competent RNA. While each of these components could 

https://paperpile.com/c/6iv0sc/rjwbR
https://paperpile.com/c/6iv0sc/EfJOf+RlGhn+u0zsf
https://paperpile.com/c/6iv0sc/EfJOf+RlGhn+u0zsf
https://paperpile.com/c/6iv0sc/CmASe+esf9g+sSquG+AcSAI
https://paperpile.com/c/6iv0sc/VS1Vk
https://paperpile.com/c/6iv0sc/ZiPpj
https://paperpile.com/c/6iv0sc/0kW4
https://paperpile.com/c/6iv0sc/tjeOU
https://paperpile.com/c/6iv0sc/50FpZ
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stimulate immune responses, the optimal biological target is dependent on which components are 
driving the disease process. For example, if the presence of SARS-CoV-2 antigen represents active 
viral replication, targeting this with antivirals such as protease or RNA polymerase inhibition would be 
an effective approach. However, these agents have several disadvantages including complex 
administration, drug-drug interactions, and unattractive adverse effect profiles. Furthermore, if no active 
viral replication is occurring and only sub genomic RNA or protein is present, these therapies would not 
be effective. Instead, mAbs which act by neutralizing the spike protein of SARS-CoV-2 might be more 
attractive. By binding spike, which exists on the cell surface and can sometimes be detected in plasma 
of those with LC, these Abs could have beneficial effects through neutralization of proteins and virions, 
opsonization of virions and infected cells, and potentially the induction of Ab- or complement-mediated 
cellular cytotoxicity if viral proteins are expressed on the cell surface.21 These agents typically have 
more favorable dosing and side effect profiles, and have the added benefit of clearing infected cells.

The mechanism of Long COVID remains incompletely understood, but multiple studies have suggested 
that the root cause is an inadequate immune response to SARS-CoV-2 resulting in virus persistence 
and either direct tissue damage or the indirect effects of chronic virus-mediated chronic inflammation. A 
corollary of this model is that those who mount an effective response will clear virus and return to 
normal health. Our primary hypothesis, therefore, is that the immune response to the virus in people 
with Long COVID needs to be addressed therapeutically. A neutralizing or non-neutralizing SARS-CoV-
2 antibody response is almost certainly central to ensuring that the virus is cleared. A number of studies 
have suggested that those with Long COVID may be less likely to have mounted or maintained a 
humoral immune response; even in circumstances in which an individual has a robust level of 
circulating antibodies, the quality and activity of these antibodies could be inadequate to clear 
antigen. For these reasons, we believe that there is enough equipoise and data suggestive of potential 
benefit for monoclonal antibodies to warrant further study. 

2.1 Hypothesis
We hypothesize that tissue viral persistence contributes to LC pathophysiology, and that administration 
of AER002 to individuals experiencing LC will result in symptom reduction as well as improvement in 
biomarkers of inflammation in comparison to those receiving placebo. 

2.2 Program Overview (LIINC Cohort)
This study will occur within the Long-term Impact of Infection with Novel Coronavirus (LIINC) cohort,22 
an observational study of post-COVID conditions that has been ongoing at UCSF since April 2020. 
Since that time, LIINC has been characterizing the natural history and biology of LC. The cohort has 
recruited over 700 individuals, of whom over 350 report mild-to-severe LC symptoms. The retention 
rate at 1 year is 89%. Individuals are evaluated at scheduled visits and biological specimens (plasma, 
serum, peripheral blood mononuclear cells (PBMCs)) are collected and stored. A subset of the cohort is 
referred for additional studies including advanced cardiopulmonary (echocardiogram, cardiopulmonary 
exercise testing, cardiac magnetic resonance imaging (MRI), pulmonary function tests, and tilt table 
tests) neurologic (neuropsychiatric testing, lumbar puncture), imaging (fluorodeoxyglucose-positron 
emission tomography/computed tomography (FDG-PET/CT), and tissue assessment (gut biopsy, lymph 
node fine needle aspiration). To date, the LIINC team has conducted over 3000 participant-encounters 
and have enrolled over 200 individuals into the more intensive protocols. LIINC has also described the 
relationship between LC and adaptive immune responses,23 inflammation,24–27 autoimmunity,28,29 
microbial translocation,30 neurocognitive changes,31 and cardiopulmonary physiology.26 The LIINC team 
has for decades conducted investigator-initiated clinical trials as part of the associated HIV program 
(SCOPE) and has the capacity to implement the study described in this protocol using established 
procedures.

https://paperpile.com/c/6iv0sc/9zK28
https://paperpile.com/c/6iv0sc/3oJ8
https://paperpile.com/c/6iv0sc/tjcC
https://paperpile.com/c/6iv0sc/SEwI+hzCo+oPqD+yhWt
https://paperpile.com/c/6iv0sc/enkJ+WIhR
https://paperpile.com/c/6iv0sc/PyEk
https://paperpile.com/c/6iv0sc/dCIB
https://paperpile.com/c/6iv0sc/oPqD
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Potential participants will be required to enroll in LIINC and to complete at least one visit to assess LC 
symptoms. As described below, we will take into account blood volumes from LIINC and outSMART-LC 
to stay within Red Cross guidelines. The trial participants will be recruited directly from LIINC if they 
have had LC subsequent to an acute COVID episode that occurred prior to August 15th, 2022. This 
cut-off is based upon the period of time when variants susceptible to AER002 were in predominant 
circulation in California (https://covariants.org/per-country). Subsequent to August 15th, 2022, Omicron 
lineages emerged (BQ.1.1 and XBB sub-lineages) which would not be susceptible to AER002 and 
which would therefore confound the interpretability of this proof-of-concept trial. 

2.3 Risk / Benefit Assessment
The potential benefits to participants and society are likely to outweigh the minimal risks from 
participation in the study.

2.3.1 Potential Risks
Confidentiality. Participation in research may involve loss of privacy. Participants’ records will be 
handled as confidentially as possible. All research records will be coded with a four-digit study 
identification (ID) code. Only the study investigators and their staff will have access to study records 
and test results. Study charts will be kept in a locked file cabinet in a locked office. Electronic data will 
be protected with a password and kept on a secure network. All collaborators will receive specimens 
only identified by the four-digit study ID. No individual identities will be used in any reports or 
publications resulting from this study.

Phlebotomy. Drawing blood from a vein may cause some discomfort, bleeding, or bruising where the 
needle enters the skin, and rarely, fainting or infection may occur. No more than 500 mL (2 cups) of 
blood will be drawn over any two-month period. This is within Red Cross guidelines. The total amount 
of blood allowable will take into account blood drawn as part of both LIINC and outSMART-LC. Risks of 
blood collection include anemia (low blood counts). Symptoms of anemia include tiredness, weakness, 
and dizziness. Participants will be checked for signs and symptoms of anemia at each visit, and 
CBC/diff will be checked as outlined in the schedule of events. If the investigator feels that a participant 
is at significant risk for anemia, the amount of blood collected will be reduced.

Nasal or oral swab. These collections may cause temporary discomfort.

Viral testing. Testing for viruses such as SARS-CoV-2, HIV and viral hepatitis and testing may be 
performed as part of this study. Being tested for these infections may cause anxiety, regardless of the 
test results. Receiving a positive test result may cause a lot of anxiety. If the test result is negative, 
there is still the possibility that a participant could be infected and test positive at some time in the 
future. In addition, there is always the rare possibility that the test results could be wrong. Newly 
positive test results for SARS-CoV-2, HIV, hepatitis B, hepatitis C, and Tuberculosis (TB) infections are 
required to be reported to the Department of Public Health.

Drug side effects. Possible side effects may include:

1) Allergic reactions. Allergic/hypersensitivity reactions can happen during and after infusion. 
Participants may experience the following signs and symptoms of allergic reactions: fever, chills, 
nausea, headache, shortness of breath (SOB), low or high blood pressure (BP), rapid or slow 
heart rate (HR), chest discomfort or pain, weakness, confusion, feeling tired, wheezing, swelling 
of lips, face, or throat, rash including hives, itching, muscle aches, feeling faint, dizziness and 
sweating. These reactions may be severe or life threatening. For this reason, participants will be 
monitored for at least 120 minutes after the delivery of AER002 vs placebo on Day 0.

2) Cytokine Release Syndrome (CRS). CRS is an acute systemic hyperinflammatory syndrome 
that can occur during and after infusion. Participants may experience the following symptoms: 
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fever, chills, nausea, vomiting, fatigue, body aches, headache, cough, low BP, skin rash, 
confusion, delirium, edema, SOB, rapid or slow HR, chest pain or discomfort, weakness, 
difficulty swallowing, diarrhea, dizziness, and joint pain. These reactions may be severe or life 
threatening. For this reason, participants will be monitored for at least 120 minutes after the 
delivery of AER002 vs placebo on Day 0.

3) Worsening symptoms after treatment. Participants may experience new or worsening 
symptoms after infusion, including fever, difficulty breathing, rapid or slow heart rate, tiredness, 
weakness, or confusion. 

4) Local infusion-related site reactions. The side effects of getting any medicine by vein (IV 
infusion) may include brief pain, erythema, burning, itching, tingling, stinging, bleeding, bruising 
of the skin, soreness, swelling, skin necrosis, and possible infection at the infusion site. 

5) Unanticipated AEs. These are not all the possible side effects. 

2.3.2 Protection Against Risk
Confidentiality. Participants’ records will be handled as confidentially as possible. Participants will be 
assigned a unique four-digit study ID code that will appear on all specimens and in our database. All 
biologic specimens and clinical data obtained from this study will be linked to this code and not to 
personal identifying information (e.g., name, social security number, medical record number). A key 
which will link the four-digit code to the personal information will be maintained on a secure server only 
accessible to designated study staff and maintained by the PI. Lab personnel and database 
programmers will have access only to the coded number and the participant’s date of birth; no other 
personal identification information will be available to them. Collaborators will receive specimens only 
identified by the four-digit study ID. No individual identities will be used in any reports or publications 
resulting from this study.

Phlebotomy. Relevant personnel are trained and certified phlebotomists. We will stay within Red Cross 
Guidelines of less than 500 mL every two months. Participants will be checked for signs and symptoms 
of anemia at each visit, and CBC/diff will be checked as outlined in the schedule of events. If the 
investigator feels that an individual is at significant risk for anemia, the amount of blood collected will be 
reduced. If the study participant’s hemoglobin falls below 9 grams/deciliter (g/dl) or HCT falls below 
27%, we will draw 5 mL of blood to check safety labs such as Hgb and HCT. Other than the blood 
required to check safety labs, the participant will not have more blood drawn until the Hgb rises above 9 
g/dl or the HCT rises above 27%.

2.3.3 Benefits to Participants
There is currently no accepted treatment for LC. Participants should not anticipate a personal benefit 
from participation in the study. However, it is possible that if the therapeutic intervention has the 
hypothesized effects, participants could experience relief from LC symptoms. Furthermore, it is possible 
that participants might benefit in general from engagement in research.

2.3.4 Benefits to Society
The identification of a treatment for LC symptoms could benefit the likely millions of individuals suffering 
from this condition.
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3 STUDY OBJECTIVES

3.1 Primary Objective
The primary objective of the study is to evaluate the safety and tolerability of AER002 in individuals who 
are experiencing Long COVID. 

3.2 Secondary Objectives
Secondary objectives include the following:

 Describe the ability of AER002 to affect virologic markers of chronic SARS-CoV-2 infection.

 Describe the ability of AER002 to improve PASC outcomes.

 Describe the ability of AER002 to reduce post-COVID inflammation.

4 STUDY DESIGN

4.1 Study Overview
This is an exploratory, 2:1 randomized, double-blind, placebo-controlled study to assess the safety and 
efficacy of AER002 to treat LC. 

The study will enroll approximately 30 participants who meet the WHO LC criteria. Participants will be 
enrolled at a single center and randomized 2:1 to receive AER002 1200mg or placebo. Randomization 
will be stratified by duration of infection (<6 months and ≥6 months) at Day 0. Evaluations will take 
place at baseline and at timepoints up to 1-year post-infusion. 

Screening data will be reviewed to determine subject eligibility. Subjects who meet all inclusion criteria 
and none of the exclusion criteria will be entered into the study. 

The following treatment regimens will be used:

 AER002 1200mg

 Placebo

The total duration of subject participation will be approximately 12 months. 

5 CRITERIA FOR EVALUATION

5.1 Efficacy Endpoints
● The change in patient-reported outcomes (PROs) PROMIS-29 score from Baseline to D90. 
● Change PROMIS-29 score in those with symptoms at Baseline and at D30, D90, D180, and 

D360.
● Change in other assessments (EuroQoL Quality of Life, neurocognitive assessment (e.g., NIH 

Toolbox), DASI, dysautonomia (e.g., COMPASS-31 or similar assessment), DSQ-PEM, 6MWT 
performance) between Baseline and at D30, D90, D180, and D360.

● Percentage of participants with no detection of SARS-CoV-2 plasma remnants (i.e., viral 
detection by reverse transcriptase-polymerase chain reaction (RT-PCR) and Spike protein 
fragments) compared to baseline from 1 month post administration through 6 months post 
administration.

● Proportion with reduction in inflammatory markers (e.g., interleukin-6 (IL-6), tumor necrosis 
factor alpha (TNF-alpha) at Baseline and at D30, D90, D180, and D360.
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5.2 Safety Evaluations
● Number of participants with adverse events (AE)s (Treatment Emergent Adverse Events 

(TEAE)s, Serious Adverse Events (SAE)s, and Adverse Events of Special Interest (AESI)). The 
primary outcome will be the number of individuals in each group experiencing a severe (Grade 3 
or greater) AE thought to be possibly, probably, or definitely related to study treatment 
throughout the study duration. Specific AESI and their associated symptoms experienced with 
IV infusions include the following:

o Immune-mediated AEs include Type I – Type IV hypersensitivity reactions. Types I-III 
occur within the first 24 hours of exposure and are considered immediate reactions. 
Type IV are considered delayed. They can occur up to 72 hours post exposure.

o Type I hypersensitivity reactions manifest as anaphylaxis, urticaria, and angioedema.

o Type II hypersensitivity reactions involve cell depletion and/or destruction without 
inflammation. 

o Type III hypersensitivity reactions involve immune complexes causing serum sickness 
type reactions. 

o Type IV hypersensitivity reactions are cell mediated inflammatory responses.

o Cytokine release syndrome – may mimic anaphylaxis and present with hypotension, 
urticaria, and an overall hyperinflammatory response.

NOTE: None of the AESI have occurred with the study drug as part of the ongoing Phase 1 Clinical 
Trial COV-2022-001.

5.3 Other Evaluations 
● Pharmacokinetic and pharmacodynamic analyses.

6 SUBJECT SELECTION

6.1 Study Population
Subjects with a history of SARS-CoV-2 infection who meet the case definition for Long COVID, and 
who meet the inclusion and exclusion criteria will be eligible for participation in this study. 

6.2 Inclusion Criteria
1. Male, female, or transgender ≥18 years of age at Screening.

2. Enrolled or willing to enroll and complete at least 1 visit in the UCSF Long-term Impact of Infection 
with Novel Coronavirus (LIINC) study. Any adult who has been infected with SARS-CoV-2 or has 
ever received or is eligible to receive a SARS-CoV-2 vaccination, does not have chronic anemia, 
and who is able to provide written informed consent, is eligible to participate in LIINC. 

3. History of confirmed acute SARS-CoV-2 infection, whose initial infection meets criteria as outlined 
below:

a. Report of a positive nucleic acid amplification test (NAAT) and/or a positive SARS-Cov-2 
antigen rapid diagnostic test (RDT). Written proof of the test will be requested but is not 
required as long as the participant attests to the positive test. 

AND

b. Long COVID (see below) attributed to SARS-CoV-2 infection with a variant against 
which AER002 is known to have neutralizing activity. In cases in which the variant is not 
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known from prior viral sequencing (most cases), the SARS-CoV-2 infection to which 
Long COVID is attributed should have been dated prior to August 15, 2022.

Note: For individuals who may be chronically infected, a genotype is required to confirm that they have 
a AER002-susceptible variant. 

4. Clinical evidence of Long COVID, as confirmed by the investigator’s assessment.

a. At least two symptoms (see list) that are new or worsened since the time of SARS-CoV-
2 infection, not known to be attributable to another cause upon assessment by the PI. At 
least two symptoms from those listed here must be present: systemic symptoms (e.g., 
fatigue, chills, post-exertional malaise), neurocognitive symptoms (e.g., trouble with 
memory/concentration (“brain fog”), headache, dysautonomia/postural orthostatic 
tachycardia syndrome, dizziness, unsteadiness, neuropathy, sleep disturbance), 
cardiopulmonary symptoms (e.g., chest pain, palpitations, shortness of breath, cough, 
fainting spells), musculoskeletal symptoms (e.g., muscle aches, joint pain), 
gastrointestinal symptoms (e.g., nausea, diarrhea). Although other symptoms (e.g., skin 
rash, hair loss, mental health symptoms, trouble with smell/taste, genitourinary 
symptoms) will be recorded and tracked, at least two core symptoms listed above must 
be present. Note: the two symptoms can be from within the same category (for example, 
brain fog and headache). 

AND

b. Symptoms must have been present for at least 60 days prior to screening. Symptoms 
that wax and wane must have been initially present at least 60 days prior to screening.

AND

c. Symptoms must be reported to be at least somewhat bothersome and to have an impact 
on quality of life and/or everyday functioning.

5. Long COVID attributed to a SARS-CoV-2 infection prior to August 15, 2022. Note: While 
individuals re-infected with SARS-CoV-2 after August 15, 2022 will not be excluded, the SARS-
CoV-2 infection after which Long COVID symptoms began must pre-date August 15, 2022.

6. Not currently hospitalized.

7. Body mass index (BMI) 18 to 50 kilograms/meter squared (kg/m2), inclusive, at the time of 
screening.

8. In otherwise stable health, as assessed by the investigator within 28 days prior to Screen, based 
on medical history, physical assessment, laboratory findings, and vital signs.

9. Participants who are of childbearing potential (CBP) and male participants with sexual partner(s) 
who are females of CBP must agree to use adequate contraception from study consent through 
360 days after dosing. Adequate contraception is defined as using hormonal contraceptives or an 
intrauterine device combined with at least 1 of the following forms of contraception: a diaphragm, a 
cervical cap, or a condom. Total abstinence from vaginal intercourse, in accordance with the 
lifestyle of the participant, is also acceptable.

10. Willingness and ability to comply with the study protocol. This includes reliable transportation and 
sufficient time to attend all visits.

11. Written informed consent (and assent when applicable) obtained from subject or subject’s legal 
representative and ability for subject to comply with the requirements of the study.
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6.3 Exclusion Criteria
1. Current acute SARS-CoV-2 infection at the time of screening. 

2. Long COVID attributed to a SARS-CoV-2 infection after August 15, 2022. 

3. Previously received treatment or prophylaxis with a SARS-CoV-2-specific mAb, or plan to receive 
such treatment before exiting the study.

4. Previously received COVID-19 convalescent plasma treatment within 60 days prior to planned Day 
0 or plan to receive such treatment before exiting the study.

5. Plans to receive any investigational or approved vaccine or booster for SARS-CoV-2 within 60 
days prior to planned Day 0 or before Day 30 following planned Day 0.

6. Active cardiovascular disease, defined as known prior:

a. Myocardial infarction within 90 days of screening,

OR

b. Coronary artery bypass within 90 days of screening,

OR

c. Current heart failure with reduced ejection fraction (<45%) 

OR

d.  Current pulmonary arterial hypertension.

7. Known stroke within 3 months prior to planned Day 0.

8. Known active bacterial, fungal, viral, or other infection besides SARS-CoV-2 requiring treatment 
within the 28 days prior to planned Day 0 and meeting criteria for systemic involvement upon 
review by the PI. Note: Mild or limited infections such as uncomplicated urinary tract or yeast 
infections, sexually transmitted infections, and mild dermatophyte infections may be reviewed with 
the medical monitor but are not exclusionary.

9. Major surgery within 6 months prior to planned Day 0 or planned major surgery during the first 180 
days following planned Day 0.

10. History of unplanned hospitalization for >24 hours within 28 days prior to Screening.

11. Active Hepatitis B (Hep B) infection (defined as Hep B surface antigen (sAg) positive). Note: A 
known positive Hep B core antibody (cAb) in the absence of positive sAg is not considered 
exclusionary.

12. Active Hepatitis C (Hep C) infection (defined as Hep C Ab positive or indeterminate with detectable 
Hep C RNA). Note: Those with cured Hep C (Ab positive or indeterminate but negative Hep C 
RNA) will remain eligible.

13. HIV infection that is known to be unstable (two or more consecutive plasma HIV RNA values >48 
copies/mL in the 6 months prior to screen) or uncontrolled (not on antiretroviral therapy (ART)). In 
addition, people with HIV who have a current CD4+ T cell count < 200 cells/uL, a history of AIDS 
defining illness without immune reconstitution, or clinical manifestations of symptomatic HIV will be 
excluded.  

14. Severe coagulopathy that would prevent an infusion (international normalized ratio ((INR) >2.0, 
history of hemophilia).

15. Severe anemia (hemoglobin <9 grams/deciliter (g/dL)).
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16. Moderate or severe immunocompromise, according to the current NIH COVID-19 Treatment 
Guidelines as of March 6, 2023. The detailed list is in Appendix 2, and includes the following: (a) 
receiving active treatment for solid tumor or hematologic malignancy, including use of systemic 
chemotherapy for treatment of cancer within the year prior to screening, (b) prior solid-organ 
transplant with active immunosuppressive therapy, (c) CAR-T cell therapy or hematopoietic cell 
transplant, on immunosuppressive therapy or transplant within the prior 2 years, (d) primary 
immunodeficiency syndromes, (e) advanced or untreated HIV infection (see above), (f) on active 
high-dose corticosteroids (i.e., >= 20mg prednisone or equivalent daily per day for >= 2 weeks). 

17. Known prior diagnosis of myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS), 
preceding and not related to SARS-CoV-2 infection and not worsened since SARS-CoV-2 
infection.

18. Known prior diagnosis of dysautonomia, preceding and not related to SARS-CoV-2 infection and 
not worsened since SARS-CoV-2 infection.

19. History of anaphylaxis or hypersensitivity upon receiving IV antibody infusions in the past.

20. Known allergy to any components used in the formulation of the intervention.

21. History of anaphylaxis or similar significant allergic reaction to prescription or non-prescription 
drugs or food products. Similarly, presence of severe atopic conditions as assessed by the PI 
represents significant risk for allergic reaction.

22. Pregnant, breastfeeding, or unwilling to practice birth control abide by the contraception 
requirements outlined in the inclusion criteria.

23. Participation in a clinical trial with receipt of an investigational product within 28 days or 5 half-lives 
(whichever is longer) prior to planned Day 0. For PET tracers specifically, which have a short half-
life and are not biologically active outside this window, elapse of 5 half-lives prior to the planned D0 
infusion is sufficient. 

24. Current alcohol or illicit drug use as determined by the investigator to preclude participation.

25. Presence of a condition or abnormality that in the opinion of the Investigator would compromise the 
safety of the patient or the quality of the data.

26. Study site personnel directly affiliated with the study or family of directly involved personnel.

27. History of cytokine release syndrome (CRS) secondary to infection and/or medication.

7 CONCURRENT MEDICATIONS
All subjects should be maintained on the same medications throughout the entire study period, as 
medically feasible, with no introduction of new chronic therapies unless deemed necessary by a 
medical provider. Initiation of over-the-counter supplements will be discouraged. 

7.1 Allowed Medications and Treatments
Participation in the study will not interfere in any manner with the participant’s standard of care. Given 
the potential immune-modifying activities of AER002, other immunomodulatory drugs (e.g., cytokines, 
systemic corticosteroids, biologics) will be discouraged if medically feasible. Routine or standard of care 
vaccinations (such as influenza, pneumococcus, etc.) are allowed and will be documented in the CRFs; 
wherever possible these will be spaced greater than or equal to two weeks from study visits.
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8 STUDY TREATMENTS

8.1 Method of Assigning Subjects to Treatment Groups
The 30 participants will be randomized, 20 to AER002 and 10 to placebo. The randomization will be 
stratified by duration of COVID-19 related symptoms (< 6 months vs. ≥ 6 months). Within the strata, 
randomization will use permuted blocks of 3 and 6 enrollees with equal likelihood. 

8.2 Blinding
Treatment assignments will be blinded to the investigator, subjects, and all clinical and research staff 
for the entire study, except for designated pharmacy staff or delegate who will remain unblinded to 
prepare the study drug or placebo. 

Unblinding can occur at any time for a medical emergency or any other significant medical event and 
when a treatment decision is contingent on knowing the subject’s treatment assignment. When 
possible, the investigator or delegate should discuss with Aerium Therapeutics prior to unblinding. The 
date and reason for unblinding must be recorded and Aerium Therapeutics will be notified. 

The Safety Monitoring Committee (SMC) may review any unblinded clinical analysis during the study 
and provide the recommendations to the Investigator. Subject level unblinded data will not be shared 
with the Investigator until the end of the trial. 

8.3 Formulation of Test and Control Products
AER002 will be provided by the manufacturer in glass vials containing 200 mg in 4 mL or 4ml placebo. 
The placebo will have a similar package and color as AER002. The manufacturer will be responsible for 
ensuring that AER002 and placebo are manufactured in accordance with applicable current Good 
Manufacturing Practice (GMP) regulations and requirements. 

Table 1. Study Drugs Administered

Route Planned 
Dose

Dose mL Total 
Dose

Total 
mL

AER002 1200 mg 24 1200 
mg

24Intravenous 
(IV)

Placebo1 NA 24 NA 24
1Formulation buffer of 20 mM histidine, 8% (w/v) sucrose, 0.04% (w/v) Polysorbate 80, pH 6.0

8.3.1 Packaging and Labeling
The study drugs will be labeled according to the requirements of local law and legislation. The study 
drugs will be dispensed according to GCP by the clinical site’s pharmacy in accordance with the site’s 
standard operating procedures (SOPs). 

8.4 Supply of Study Drug at the Site
The manufacturer (or designee) will ship AER002 and placebo to the investigational site’s pharmacy. 
The initial AER002 and placebo shipment will be shipped after site activation (i.e., all required 
regulatory documentation has been received by Aerium Therapeutics and a contract has been 
executed). Subsequent AER002 and/or placebo shipments will be made after site request for resupply.

8.4.1 Dosage/Dosage Regimen
AER002 is administered as a one-time 1200 mg IV dose. Placebo is also administered via IV. Details 
regarding the preparation and administration of the study drugs are provided in the pharmacy manual.
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There is no adjustment for weight, age, meals, or other factors. 

8.4.2 Dispensing
To ensure treatment compliance, all doses will be administered under the supervision of an investigator 
(or delegate). 

8.4.3 Administration Instructions
The date and time of each dose will be recorded. For each participant, all scheduled post-dose 
activities and assessments will be performed at the end of study drug infusion. 

The assigned IP will be admixed in 250 mL of NaCl 0.9%. and infused IV over 30 minutes. 

Additional administration instructions are included in the pharmacy manual.

The site where administration occurs must have resuscitation equipment, emergency drugs and 
appropriately trained staff available during the IV infusion of study product.

8.5 Supply of Study Drug at the Site
The investigator will delegate responsibility for drug receipt, storage, accountability, and disposition to 
the clinical site’s research pharmacist. The clinical site’s pharmacist will maintain an inventory record of 
the study drugs received, stored (in a secure restricted area), and dispensed. Study drugs will be 
provided to study participants only.

8.5.1 Storage
AER002 and placebo vials will be shipped from the manufacturer or manufacturer resources to the 
clinical site’s pharmacy. The study medication must be carefully stored between 2ºC to 8ºC. Additional 
storage instructions are included in the pharmacy manual.

8.6 Study Drug Accountability
An accurate and current accounting of the dispensing for each subject will be maintained on an ongoing 
basis by the research pharmacist. The number of study drug dispensed will be recorded on the 
Investigational Drug Accountability Record. The study monitor will verify these documents throughout 
the course of the study.

8.7 Measures of Treatment Compliance
Since this study involves a single intravenous intervention, additional measures of treatment 
compliance will not be needed.

9 STUDY PROCEDURES AND GUIDELINES
A Schedule of Events representing the required testing procedures to be performed for the duration of 
the study is diagrammed in Appendix 1. The Schedule of Events will serve as the final resource for 
guiding study activities.

Prior to conducting any study-related activities, written informed consent and the Health Insurance 
Portability and Accountability Act (HIPAA) authorization must be signed and dated by the subject or 
subject’s legal representative. If appropriate, assent must also be obtained prior to conducting any 
study-related activities.
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9.1 Clinical Assessments

9.1.1 Concomitant Medications
All concomitant medication and concurrent therapies taken within 28 days prior to Screening will be 
documented. Dose, route, unit frequency of administration, and indication for administration and actual 
or estimated dates of medication will be captured.

Details regarding all SARS-CoV-2 vaccinations and/or boosters, as well as COVID-specific therapies, 
will be collected.

9.1.2 Demographics 
Demographic information (date of birth, gender, race) will be recorded at Screening.

9.1.3 Medical History 
Relevant medical history, including history of current disease, other pertinent respiratory history, and 
information regarding underlying diseases will be recorded at Screening. This may include 
assessments for conditions thought to intersect with Long COVID including myalgic 
encephalomyelitis/chronic fatigue syndrome (ME/CFS), postural orthostatic tachycardia syndrome 
(POTS), hypermobility syndromes, endometriosis, and mast cell activation syndrome.

9.1.4 Physical Examination
A complete physical examination at Screening will be performed by a qualified study clinician 
(physician, nurse, or physician assistant). Qualified staff (MD, DO, NP, RN, or PA) may also complete 
the abbreviated (targeted) physical exam at all other visits. New abnormal physical exam findings must 
be documented and will be followed by a physician or other qualified staff at the next scheduled visit.

9.1.5 Vital Signs and Oximetry
Weight, body temperature, blood pressure, pulse, respirations, and oximetry on room air will be 
performed after resting for 5 minutes or more as indicated in the Schedule of Events (SOE). Vital signs 
in the lying, seated, and standing positions may also be performed. 

9.1.6 Questionnaire-based Measurements
Medical History Questionnaires. As part of the medical history at the Screening Visit, participants 
may be assessed for several medical conditions thought to be related to Long COVID. These may 
include questions or checklists about chronic fatigue symptoms, hypermobility symptoms, 
endometriosis symptoms (ENDOPAIN-4D scale) and mast cell activation syndrome (Mast Cell 
Activation Questionnaire).  
Long COVID Symptom Assessment. Signs and symptoms related to Long COVID will be reviewed at 
all visits, using the LIINC CRFs. This will include the presence and absence of Long COVID symptoms 
within the prior 30 days and the prior 2 days, as well as information about how bothersome the 
symptoms are. Long COVID symptoms are one of the primary outcomes of the study.

Other Symptom Assessment (AE Review). In addition to Long COVID symptoms, at D0 and all 
subsequent visits, all grades of signs and symptoms that are newly developed or changed since the 
previous visit will be recorded. Symptoms not previously experienced as part of Long COVID, or which 
have worsened beyond the degree previously experienced by the participant, will be considered to 
represent adverse events and recorded as such. For these symptoms, duration (start and stop dates), 
severity/grade, outcome, treatment, and relation to study drug will be recorded on the case report 
forms. All clinical events and new diagnoses or changes in diagnoses should be recorded. 
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Quality of Life. Quality of life (QoL) will be obtained using a scale such as the EQ-5D-5L scale which is 
part of the LIINC CRFs. This will include the 100-point visual analogue scale (VAS).

PROMIS-29. The PROMIS-29 form will be completed as outlined in the schedule of events. This scale 
measures self-reported health, using a collection of short forms assessing fatigue, physical function, 
anxiety, depression, pain, sleep disturbance, and ability to participate in social roles and activities. The 
questionnaire uses a computer interface over approximately 5 minutes. It is available in English and 
Spanish. This instrument has been used for ME/CFS and Long COVID.

Patient Global Impression of Change (PGIC). The self-report measure Patient Global Impression of 
Change (PGIC) reflects a patient's belief about the efficacy of treatment. We will use a modified PGIC 
scale which has been used to study pain syndromes and has been employed in other Long COVID 
clinical trials. It is a common data element developed by the National Institutes of Mental Health.

Neurocognitive Assessment. A neurocognitive assessment such as the NIH Toolbox or similar 
assessment will be administered as outlined in the schedule of events. Neurocognitive assessments 
can assess motor, emotional, sensory, and cognitive function. It is available in English and Spanish and 
is administered using an iPad or computer. 

Duke Activity Status Index. The Duke Activity Status Index is a patient-reported estimate of functional 
capacity, maximal oxygen consumption (VO2 max) and maximum metabolic equivalent of tasks 
(METs). The DASI questionnaire produces a score between 0 and 58.2 points, which is linearly 
correlated with a patient’s VO2 max and METs, as measured from cardiopulmonary exercise testing 
(CPET). It inquires about a person’s ability to perform self-care, walk, climb stairs, run, do house and 
yard work, engage in sexual intercourse, and perform moderate recreational activities.

Post-COVID Functional Status Scale. This is an ordinal tool used to measure the full spectrum of 
functional outcomes and tracking functional status over time. It assesses a person’s ability to live alone, 
conduct household activities, determines the presence of pain and mental health symptoms, and the 
impact of these symptoms on regular activities. 

Dysautonomia Assessment (e.g., COMPASS-31 or similar Scale). The Composite Autonomic 
Symptom Score (COMPASS)-31 is an assessment of autonomic dysfunction. This abbreviated 
questionnaire provides a quantitative measure of autonomic symptoms that otherwise might not be 
adequately recorded using the above instruments. It includes measures of orthostatic intolerance, 
vasomotor and secretomotor symptoms, GI and urinary symptoms, syncope, and genitourinary 
symptoms. We will utilize this questionnaire or a similar instrument to determine the impact of treatment 
on post-COVID autonomic dysfunction.

DSQ-PEM (Short Form). The DePaul Symptom Questionnaire (DSQ) post-exertional malaise (PEM) 
questionnaire will be used to assess post-exertional malaise at baseline, and again at the primary 
endpoint as specified in the schedule of events. 

WHO-DAS (Short Form). The World Health Organization Disability Assessment Schedule 2.0 
questionnaire asks about difficulties due to health conditions. Health conditions include diseases or 
illnesses, other health problems that may be short or long lasting, injuries, mental or emotional 
problems, and problems with alcohol or drugs. We will utilize this questionnaire at baseline, and again 
at the primary endpoint as specified in the schedule of events. 

6 Minute Walk Test. A 6MWT will be performed by the research team.

9.1.7 Adverse Events
Information regarding occurrence of adverse events will be captured throughout the study. Duration 
(start and stop dates), severity/grade outcome, treatment and relation to study drug will be recorded on 
the case report form (CRF).
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This is a study of Long COVID symptoms. As a result, symptoms experienced prior to receipt of the 
study intervention will be documented, and a symptom will only be considered to represent an AE if its 
quality or severity differs from or exceeds that which was previously experienced by the participant.

9.1.8 Infusion-related Site Reactions (IRSRs)
The following system will be used to grade IRSRs:

Infusion 
reaction to IV 
IP

None (0) Mild (Grade 
1)

Moderate 

(Grade 2)

Severe (Grade 
3)

Potentially Life 
Threatening 
(Grade 4)

Pain

(Note: Pain is 
perceived by 
the subject 
without 
touching.)

No pain Does not 
interfere with 
activity

Repeated 
use of 
non-
narcotic 
pain 
reliever > 
24 hours 
OR 
interferes 
with 
activity

Any use of 
narcotic pain 
reliever OR 
prevents daily 
activity

Emergency 
room (ER) visit 
or 
hospitalization

Tenderness

(Note: 
Tenderness is 
pain or 
discomfort 
when an 
affected body 
part is 
palpated or 
moved. It is 
possible to 
have both pain 
& tenderness.

No 
tenderness

Mild 
discomfort to 
touch

Discomfor
t with 
movement

Significant 
discomfort 
(guarding) at 
rest

Note: Subject 
may avoid 
moving OR 
limits 
movement of 
affected area

ER visit or 
hospitalization

Erythema 
(Redness)

No 
erythema

2.5 – 5 cm 5.1 – 10 
cm

> 10 cm Necrosis or 
exfoliative 
dermatitis

Induration* No 
induration

2.5 – 5 cm 
and does not 
interfere with 
activity

5.1 – 10 
cm or 
interferes 
with 
activity

> 10 cm or 
prevents daily 
activity

Necrosis
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Edema** No edema 2.5 – 5 cm 
and does not 
interfere with 
activity

5.1 – 10 
cm or 
interferes 
with 
activity

> 10 cm or 
prevents daily 
activity

Necrosis

Pruritus (itch) No pruritus Mild pruritus. 
Does not 
interfere with 
activity

Repeated 
use of 
anti-
pruritic 
medicatio
n > 24 
hours OR 
interferes 
with 
activity

Prevents daily 
activity

ER visit or 
hospitalization

Accompanying 
sensory 
symptoms:

Burning, 
tingling, and/or 
stinging

None Mild sensory 
symptoms. 
Does not 
interfere with 
activity

Interferes 
with 
activity

Prevents daily 
activity

ER visit or 
hospitalization

*Skin induration is a deep thickening of the skin that can result from edema, infiltration, or inflammation. 
Diagnosis of skin induration is made by palpation and assessing whether the affected area has a hard 
resistant feeling. 

**Edema is an abnormal buildup of fluid in the body; swelling

Reference: Table modified from Guidance for Industry. Toxicity Grading Scale for Healthy Adult and 
Adolescent Volunteers Enrolled in Preventive Vaccine Clinical Trials. September 2007. US Department 
of Health and Human Services (HHS), Food and Drug Administration (FDA), Center for Biologics 
Evaluation and Research (CBER).

9.1.9 Participants with Positive COVID Tests During the Study

Due to the ongoing pandemic, it is anticipated that some individuals may test positive for COVID-19 
during the course of the study.

If an individual tests positive for SARS-CoV-2 infection on a clinical swab during the screening 
procedures, they will not be eligible to participate unless  is performed and 
confirmed to demonstrate a variant susceptible to AER002. 
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If an individual exhibits acute COVID-19 symptoms during the study, we will arrange for or navigate to 
testing. If an individual tests positive for SARS-CoV-2 during the course of the study, we will leverage 
existing testing and treatment programs in our hospital system and/or geographic region to navigate the 
participant to care. In addition to navigation for clinical care, all participants who test positive during the 
study will be referred to a home-based research collection protocol for more frequent sampling (see 
Appendix 3).

9.2 Clinical Laboratory Measurements

9.2.1 Hematology
Blood will be obtained and sent to each site’s clinical hematology lab for a complete blood count 
(hemoglobin, hematocrit, red blood cell count, white blood cell count, white blood cell differential, and 
platelet count), erythrocyte sedimentation rate (ESR), and serum C-reactive protein (CRP) 
determinations for assessment of systemic evidence for infection and/or inflammation. These 
measurements will be performed as outlined in the Schedule of Events.

9.2.2 Blood Chemistry Profile
Blood will be obtained and sent to each site’s clinical chemistry lab for determination of serum sodium, 
potassium, chloride, bicarbonate, random glucose, BUN, creatinine, aspartate aminotransferase 
(AST/SGOT), alanine aminotransferase (ALT/SGPT), alkaline phosphatase, total bilirubin, direct 
bilirubin, and albumin. These measurements will be performed as outlined in the Schedule of Events.

9.2.3 Coagulation Studies
Coagulation studies will be performed at Screening, unless a PT-INR and PTT are available within the 
prior 6 months. Additional coagulation studies, including D-Dimer and Fibrinogen levels, will be 
performed as part of the study outcome measurements.

9.2.4 Pregnancy Testing
A urine or serum pregnancy test will be obtained from female subjects who are of childbearing age prior 
to their participation in the study. These measurements will be performed as outlined in the Schedule of 
Events.

9.2.5 Hepatitis B Testing
Participants will undergo Hep B surface antigen testing at Screening, if they have not had such 
screening within the preceding 6 months. Individuals with active Hep B will be excluded. This is defined 
as detectable Hep B surface antigen. Individuals without detectable Hep B surface antigen will remain 
eligible, regardless of their vaccination or antibody status (e.g., a positive Hep B cAb or negative Hep B 
sAb is not exclusionary).

9.2.6 Hepatitis C Testing
Participants will undergo Hep C antibody testing at Screening, if they have not had such screening 
within the preceding 6 months. Individuals with active Hep C, defined as positive or indeterminate 
antibody with the presence of Hep C RNA, will be excluded. Positive or indeterminate Hep C Ab in the 
absence of Hep C RNA is not exclusionary.
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9.2.7 HIV Testing
HIV antibody testing will not be required prior to participation in the study but can be performed at the 
discretion of the PI if requested by a study volunteer. A history of HIV infection on its own is not 
exclusionary. Participants with controlled HIV infection will remain eligible for the study. If a potential 
participant is HIV positive, up to 6 months of medical records preceding the Screening visit will be 
reviewed to evaluate for virus control. Individuals with HIV who are viremic and not on ART will be 
excluded. Furthermore, those with 2 or more consecutive, quantifiable plasma HIV RNA levels >48 
copies/mL in the preceding 6 months, even if on ART, will be excluded. Finally, a plasma HIV RNA test 
will be performed as part of the Screening procedures for any participant known or found to be HIV 
positive, if such a test is not available in the 60 days preceding the Screening date.

9.2.8 SARS-CoV-2 PCR or Antigen Testing
Swabs of the anterior nares and/or nasopharynx will be performed to assess for SARS-CoV-2 shedding 
as outlined in the Schedule of Events.

9.3 Research Laboratory Measurements

9.3.1 Plasma Measures of Viral Persistence
Plasma levels of SARS-CoV-2 antigens (Spike, nucleocapsid, etc.) may be performed in collaboration 
with research laboratories to evaluate the effect of mAb therapy on measures of viral persistence.

9.3.2 Immunophenotyping
Single- or multi-plex platforms will be used to measure targeted biomarkers previously shown to be 
elevated in Long COVID, which may include interleukin-6, tumor necrosis factor-alpha, monocyte 
chemoattractant protein-1, and interferon-gamma induced protein 10. In addition, we will use high-
throughput platforms such as Olink proteomics to conduct within-person and/or between-group 
comparisons in order to identify pathways that are altered with treatment, or that differ between those 
with and without improvement during the study period. Additional measures of cellular and humoral 
immunity may also be performed.

9.3.3 Pharmacokinetic (PK) analyses)
Blood samples for determination of serum concentrations of AER002 will be collected at following 
timepoints:

 Pre-dose

 Post dose: 

o 1 hour (acceptable +/- 10 min)

o D15 (acceptable +/- 3 Days)

o D30 (acceptable +/- 5 Days)

o D90 (acceptable +/- 14 Days)

o D180 (acceptable +/- 14 Days)

o D360 (acceptable +/- 28 Days)
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9.3.4 Immunogenicity analyses (ADA)
Blood samples for determination of Anti-drug antibodies (ADA)s of AER002 will be collected at following 
timepoints: 

 Pre-dose

 Post dose: 

o 1 hour (acceptable +/- 10 min)

o D15 (acceptable +/- 3 Days)

o D30 (acceptable +/- 5 Days)

o D90 (acceptable +/- 14 Days)

o D180 (acceptable +/- 14 Days)

o D360 (acceptable +/- 28 Days)

If no ADA are detected through Day 90, the D180 and D360 analyses will not be performed. 

9.3.5 SARS-CoV-2 Genotyping
Genotyping may be performed on any samples collected during the study in which SARS-CoV-2 virus 
is recovered.

9.4 Biospecimens
Within the UCSF LIINC infrastructure, initial sample processing is performed on peripheral blood units 
which are then transported by a staff member or courier to a biorepository, which include the Molecular 
and Cellular Core (formerly Core Immunology Laboratory) and the UCSF Specimen Processing and 
Banking Subcore (formerly AIDS Specimen Bank). All samples are tracked through laboratory 
information systems and managed with sample storage inventories, monthly reports, and institutionally 
managed data storage and back-up systems. All biospecimens will eventually be stored long-term via 
the UCSF Specimen Processing and Banking Subcore (formerly AIDS Specimen Bank), where the 
existing 50,000-specimen LIINC repository is currently housed and managed. Specimens are stored in 
ultra-low temperature freezers (including liquid nitrogen) with back-up power systems, in which 
temperature is monitored by a programmable scanning alarm system wired to the university’s 
telephone system. After completion of the primary analyses, samples may be stored indefinitely via the 
LIINC biorepository for use on other COVID-related pathogenesis studies (as addressed in the consent 
form), at the discretion of the PI. 

10 EVALUATIONS BY VISIT
The details of the visit schedule are outlined below. The Schedule of Events will be the final guide for 
what events are to occur at each specific study visit.

10.1 Screening Visit (D-28)
Following the informed consent discussion and signed informed consent form, the Screening 
Assessment will be performed. The inclusion and exclusion criteria will be reviewed with the participant. 
Screening labs, medical history (including assessment for conditions that intersect with Long COVID), 
and the details of concomitant medications will be obtained. Details of the participant’s COVID-19 
history will be reviewed and/or confirmed.
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The Screening Assessment will include a physical assessment by a study clinician (physician, nurse, or 
physician assistant). A symptom assessment, PROMIS-29, and Duke Activity Status Index will be 
performed as part of the Screening procedures.

Laboratory tests as outlined in the Schedule of Events will be performed. Laboratory tests or other 
assessments performed for a clinical indication (not exclusively to determine study eligibility) may be 
used for screening values even if the studies were performed before informed consent was obtained. 
An individual who recently had laboratory tests performed as part of routine clinical care need not 
repeat these tests if they are within the window. For example, someone with recent Hepatitis B or C or 
HIV testing may not need to have the test repeated, as indicated in the Schedule of Events. However, 
these measurements may be repeated at the discretion of the PI. 

Screening evaluations should be completed within 28 days of D0. If more than 28 days lapse, 
screening procedures may be repeated to re-confirm eligibility prior to D0. At a minimum, this will 
include the metabolic panel, complete blood count, and pregnancy testing. Laboratory tests that are not 
expected to change (such as coagulation studies or viral hepatitis status) are not required to be 
repeated but may be at the discretion of the PI.

If needed to reduce participant burden (at the request of the participant or investigator team) the 
assessments from the Screening Visit may be conducted over two visits during the screening period, 
but all Screening assessments must be completed to confirm eligibility prior to the conduct of the 
procedures from the Baseline visit. 

Rescreening: A participant who does not meet all eligibility criteria at the time of Screening may be 
given the opportunity to rescreen for the study at a later date. 

10.2 Baseline Evaluation (D-7)
An additional visit will be performed following Screening, at least 7 days after the screening visit and 
prior to D0. The target date for this visit is within 7 days prior to the scheduled date of study product 
administration, although up to 21 days is acceptable. The purpose of this visit is to make additional 
assessments prior to the intervention, to establish baseline symptomatology and measurements. This 
will include a symptom assessment and various clinical assessments as outlined in the Schedule of 
Events. Certain real-time laboratory tests will be obtained to establish a baseline. 
If needed to reduce participant burden (at the request of the participant or investigator team) the 
assessments from the Baseline Visit may be conducted over two visits during the baseline period, but 
all Baseline assessments must be completed prior to the day of the infusion visit. 

10.3 Intervention (D0) 
Participants who screen into the study and complete baseline measurements will be randomized to 
receive either AER002 or placebo. They will complete a symptom assessment. During the D0 visit prior 
to infusion or at the reminder call prior to that visit, a team member will confirm that there have been no 
major changes to the participant’s health since the baseline visit that would affect eligibility. If there 
have been major changes, this will be discussed with a study clinician prior to infusion to confirm 
whether or not it is acceptable to proceed. 
Vital signs will be performed as follows:

(1) Within approximately 1 hour prior to administration of the study product. 
(2) Within approximately 20 minutes of completion of the administration of the study product.
(3) Prior to departure from the unit at which the infusion is administered.
(4) As needed at any other point during the visit, at the discretion of the staff or the PI or in the case 

of concerning signs or symptoms experienced by the participant.
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The PI and/or study nurse should be notified for further guidance if any of the following vital sign 
abnormalities are confirmed on repeat measurement:

(1) Temperature >38 degrees Celsius. 
(2) Resting heart rate >120 or <40 beats per minute.
(3) Resting systolic blood pressure >180 or <85 mmHg.
(4) Resting respiratory rate >30 breaths per minute.
(5) Resting oxygen saturation <90%.

In such a case, the PI will provide guidance on how to proceed. In general, the above abnormalities 
must resolve prior to administration of the study product and prior to participant discharge from the unit.

Participants will be observed for at least 120 minutes following the product administration and provided 
with return precautions should they develop any concerning signs or symptoms over the subsequent 24 
hours. 

10.4 Telephone Follow-up (Phone Follow-Up, D1) 
The participant will be contacted by telephone to check on the overall response to the infusion. This will 
include the DSQ-PEM instrument administered over the phone to assess post-exertional symptoms. 

10.5 Follow-up Visits (D15, D30, D90, D180, D360)
In-person follow-up visits will occur as outlined in the Schedule of Events. At each visit, vital signs will 
be collected, and the participant will undergo a targeted physical assessment as needed. They will 
complete clinical assessments as outlined in the Schedule of Events. Laboratory tests will be ordered 
and biospecimens collected and stored for later testing as per the Schedule of Events. 

10.6 Unscheduled (Interim) Visits
An unscheduled (or interim) visit is defined as any visit not pre-specified in the study protocol. An 
unscheduled visit may be scheduled in order to assess a participant in person, repeat a laboratory test, 
or to collect additional biospecimens at the discretion of the PI. 

10.7 Study Discontinuation Visit
If a subject withdraws or discontinues from the study, they should complete a Study Discontinuation 
Visit. If D0 has occurred, this visit should at a minimum include AE assessment and documentation of 
the reason for discontinuation or withdrawal. Whenever possible, the study events for the Study 
Discontinuation Visit should be as follows:

 Prior to D0: No further assessment needed.
 Between D0 and D15: Complete D15 assessments.
 After D15: Complete D90 assessments (even if D90 has elapsed).

11 ADVERSE EXPERIENCE REPORTING AND DOCUMENTATION

11.1 Adverse Events
An adverse event (AE) is any untoward medical occurrence in a clinical investigation of a patient 
administered a pharmaceutical product, which does not necessarily have a causal relationship with the 
treatment. An AE is therefore any unfavorable and unintended sign (including an abnormal laboratory 
finding), symptom or disease temporally associated with the administration of an investigational 
product, whether or not related to that investigational product. An unexpected AE is one of a type not 
identified in nature, severity, or frequency in the current Investigator’s Brochure or of greater severity or 
frequency than expected based on the information in the Investigator’s Brochure.
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Suspected Adverse Reaction (SAR) - any AE for which there is a reasonable possibility that the drug 
caused it. It implies a lesser degree of certainty about causality than adverse reaction (any AE caused 
by a drug).

An unexpected AE or unexpected SAR is one of a type not identified in nature, severity, or frequency in 
the current Investigator’s Brochure or of greater severity or frequency than expected based on the 
information in the Investigator’s Brochure.
The Investigator will probe, via discussion with the subject, for the occurrence of AEs during each 
subject visit and record the information in the site’s source documents. Adverse events will be recorded 
in the patient CRF. Adverse events will be described by duration (start and stop dates and times), 
severity, outcome, treatment and relation to study drug, or if unrelated, the cause.

11.1.1 AE Severity
Except for infusion-related site reactions, the National Institutes of Health Division of AIDS (DAIDS) 
Table for Grading the Severity of Adult and Pediatric Adverse Events, Corrected Version 2.1 (July 
2017) should be used to assess and grade AE severity, including laboratory abnormalities judged to be 
clinically significant. The modified criteria can be found in the study manual. If the experience is not 
covered in the modified criteria, the guidelines shown in Table 2 below should be used to grade 
severity. It should be pointed out that the term “severe” is a measure of intensity and that a severe AE 
is not necessarily serious. Infusion-related site reactions will be graded according to protocol section 
9.1.8.

Table 2. AE Severity Grading

Severity (Toxicity Grade) Description

Mild (1) Transient or mild discomfort; no limitation in activity; no medical 
intervention or therapy required. The subject may be aware of 
the sign or symptom but tolerates it reasonably well.

Moderate (2) Mild to moderate limitation in activity, no or minimal medical 
intervention/therapy required.

Severe (3) Marked limitation in activity, medical intervention/therapy 
required, hospitalizations possible.

Life-threatening (4) The subject is at risk of death due to the adverse experience as 
it occurred. This does not refer to an experience that 
hypothetically might have caused death if it were more severe.

11.1.2 AE Relationship to Study Drug
The relationship of an AE to the study drug should be assessed using the following the guidelines in 
Table 3 below.

Table 3. AE Relationship to Study Drug

Relationship
to Drug Comment

Definitely Previously known toxicity of agent; or an event that follows a reasonable 
temporal sequence from administration of the drug; that follows a known or 
expected response pattern to the suspected drug; that is confirmed by 
stopping or reducing the dosage of the drug; and that is not explained by any 
other reasonable hypothesis.
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Probably An event that follows a reasonable temporal sequence from administration of 
the drug; that follows a known or expected response pattern to the suspected 
drug; that is confirmed by stopping or reducing the dosage of the drug; and 
that is unlikely to be explained by the known characteristics of the subject’s 
clinical state or by other interventions.

Possibly An event that follows a reasonable temporal sequence from administration of 
the drug; that follows a known or expected response pattern to that 
suspected drug; but that could readily have been produced by a number of 
other factors.

Unrelated An event that can be determined with certainty to have no relationship to the 
study drug.

11.2 Serious Adverse Experiences (SAE) or Serious SAR
An SAE is defined as any AE occurring at any dose that results in any of the following outcomes:

 death
 a life-threatening adverse experience
 inpatient hospitalization or prolongation of existing hospitalization
 a persistent or significant disability/incapacity
 a congenital anomaly/birth defect 

Other important medical events may also be considered an SAE when, based on appropriate medical 
judgment, they jeopardize the subject or require intervention to prevent one of the outcomes listed. 
A life-threatening AE or life-threatening SAR is an occurrence that places the patient or subject at 
immediate risk of death. It does NOT include an AE or SAR that, had it occurred in a more severe form, 
might have caused death.

SUSARS are fatal or life threatening serious unexpected SARs. The team must notify the FDA as soon 
as possible, but no later than 7 calendar days after the initial receipt of information.

11.2.1 Serious Adverse Experience Reporting
Study sites will document all SAEs that occur (whether or not related to study drug) per UCSF CHR 
Guidelines. The collection period for all SAEs will begin after informed consent is obtained and end 
after procedures for the final study visit have been completed.

In accordance with the standard operating procedures and policies of the local Institutional Review 
Board (IRB)/Independent Ethics Committee (IEC), the site investigator will report SAEs to the IRB/IEC. 

Aerium Therapeutics, the manufacturer of the IP, shall be notified within 24 hours of PI awareness of an 
SAE. In addition, an AE master list shall be sent to Aerium Therapeutics monthly.

FDA IND Expedited Safety reporting Requirements

http://www.research.ucsf.edu/chr/Guide/Adverse_Events_Guidelines.asp#2
http://www.research.ucsf.edu/chr/Guide/Adverse_Events_Guidelines.asp#2


Protocol Number 23-38629Confidential

Version #: 1.5 Version Date: 2023-NOV-16 Page 36 of 54

Additional FDA IND 15-day expedited reporting includes new safety findings from other clinical trials, 
findings from in vitro and animal testing, and increased rate of occurrence of serious SARS.

11.3 Safety Monitoring Committee Chair / Medical Monitoring 
Dr. Vincent (Vince) Marconi should be contacted directly at this number to report medical concerns or 
questions regarding safety.

Phone: 

Email: 

12 DISCONTINUATION AND REPLACEMENT OF SUBJECTS

12.1 Early Discontinuation
A subject may be discontinued from study treatment at any time if the subject or the investigator feels 
that it is not in the subject’s best interest to continue. The following is a list of possible reasons for study 
treatment discontinuation: 

 Subject withdrawal of consent

 Subject is not compliant with study procedures

 Adverse event that in the opinion of the investigator would be in the best interest of the subject 
to discontinue study treatment

 Protocol violation requiring discontinuation of study treatment

 Lost to follow-up

 Manufacturer request for early termination of study

If a subject is withdrawn from treatment due to an adverse event, the subject will be followed and 
treated by the Investigator until the abnormal parameter or symptom has resolved or stabilized. 
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All subjects who discontinue study treatment should come in for an early discontinuation visit (as 
outlined above) as soon as possible and then should be encouraged to complete all remaining 
scheduled visits and procedures.

All subjects are free to withdraw from participation at any time, for any reason, specified or unspecified, 
and without prejudice.

Reasonable attempts will be made by the investigator to provide a reason for subject withdrawals. The 
reason for the subject’s withdrawal from the study will be specified in the subject’s source documents 
Refer to Section 10 for study discontinuation procedures.

12.2 Withdrawal of Subjects from the Study
A subject may be withdrawn from the study at any time if the subject or the investigator feels that it is 
not in the subject’s best interest to continue. 

All subjects are free to withdraw from participation at any time, for any reason, specified or unspecified, 
and without prejudice.

Reasonable attempts will be made by the investigator to provide a reason for subject withdrawals. The 
reason for the subject’s withdrawal from the study will be specified in the subject’s source documents. 
As noted above, subjects who discontinue study treatment early (i.e., they withdraw prior to D360) 
should have an early discontinuation visit. Refer to Section 10 for early termination procedures. 

12.3 Replacement of Subjects
Subjects who withdraw from the study prior will be replaced at the discretion of the investigator. 

12.4 Lost to Follow Up
A subject will be considered LTFU if s/he repeatedly fails to return for scheduled visits and is unable to 
be contacted by the study site. The following actions must be taken if a subject fails to return to the 
clinic for a required study visit:
 The site must attempt to contact the subject and reschedule the missed visit as soon as possible, 

counsel the subject on the importance of maintaining the assigned visit schedule and ascertain 
whether the subject wishes to and/or should continue in the study.

 Before a subject is deemed LTFU, the investigator or designee must make every effort to regain 
contact with the subject (at a minimum, 2 telephone calls and, if necessary, a certified letter to the 
subject’s last known mailing address or local equivalent methods). These contact attempts should 
be documented in the subject’s source documents.

Should the subject continue to be unreachable, s/he will be considered to have withdrawn from the 
study.

13 PROTOCOL VIOLATIONS
A protocol violation occurs when the subject or investigator fails to adhere to significant protocol 
requirements affecting the inclusion, exclusion, subject safety, and primary endpoint criteria. Protocol 
violations for this study include, but are not limited to, the following:

 Failure to meet inclusion/exclusion criteria

 Use of a prohibited concomitant medication

Failure to comply with Good Clinical Practice (GCP) guidelines will also result in a protocol violation. 
The Investigator will determine if a protocol violation results in withdrawal of a subject.
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When a protocol violation occurs, it will be discussed with the investigator and a Protocol Violation 
Form detailing the violation will be generated. This form will be signed by the Investigator or delegate. A 
copy of the form will be filed in the site’s regulatory binder and in the Investigator’s files.

14 DATA SAFETY MONITORING
The Investigator will establish a Safety Monitoring Committee (SMC) to review data relating to safety, 
and to ensure the continued scientific validity and merit of the study, according to SMC Charter to be 
established for this protocol. 

Scheduled SMC meetings will occur as outlined in the SMC Charter, approximately 3 times per year 
(generally about 4 months after the first participant is enrolled, and about every 4 months thereafter). 
The SMC will meet and review accrual (including screening and enrollment), AE summaries, including 
all reported Grade ≥3 AEs, retention of participants including off-study rates.

In addition, after 10 individuals have been dosed, the study will pause for further dosing (follow up will 
still occur) for a blinded SMC review of the 2-week safety data on the first 10 enrollees to ensure that 
no safety concerns warranting altering or stopping the study are identified; this may take place as part 
of a regular SMC meeting or an ad hoc meeting depending on timing.

In addition to the regularly scheduled reviews, a safety review will be conducted by the SMC for any of 
the following criteria:

 Two or more participants experience an SAE that is deemed possibly, probably, or definitely 
related to the study treatment.

 One or more participants experience a Grade 4 AE that is deemed possibly, probably, or 
definitely related to the study treatment.

If the above criteria are met, the PI will request a review by the SMC (or the SMC chair if other SMC 
members cannot be convened), to be held within 3 business days of learning of the event.

Whenever any of the events above occurs, enrollment into the study will be paused until the SMC 
review has taken place and a determination has been made that enrollment can resume. In addition, 
administration of study products will be paused until a course of action is recommended by the SMC. 
Follow-up visits (Baseline Assessments, D1, W2, M1, M3, M6, and M12, and unscheduled visits) can 
continue during this period of review as these are not expected to affect the safety of participants who 
have already received the study IP.

The SMC will recommend, based on the results of the review, whether the study can proceed as 
planned, proceed with modifications, or should be discontinued. 

The SMC will review progress towards pre-specified benchmarks of enrollment and retention of 
participants, completion of study procedures, and collection of viable samples. If progress towards any 
benchmark is not adequate, as determined by the SMC, the SMC will recommend protocol modification 
if necessary.

15 STATISTICAL METHODS AND CONSIDERATIONS
Prior to the analysis of the final study data, a detailed Statistical Analysis Plan (SAP) will be written 
describing all analyses that will be performed. The SAP will contain any modifications to the analysis 
plan described below. 

15.1 Data Sets Analyzed
Eligible patients who are randomized into the study and receive the study drug will comprise the 
modified intent to treat (mITT) population and will be the primary analysis population for all analyses. 
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Per protocol analysis will be based on description of the results per study group excluding anyone who 
has received a non-study COVID-neutralizing mAb during the trial period, anyone with resistant SARS-
CoV-2 infections during the trial or receipt of COVID antivirals during the trial. 

15.2 Demographic and Baseline Characteristics
The following demographic variables at screening will be summarized by dose level: race, gender, age, 
height, and weight. 

15.3 Analysis of Primary Endpoint
Safety and tolerability data will be summarized by treatment group. 
Adverse event rates will be coded by body system. Adverse events will be tabulated by treatment group 
and will include the number of patients for whom the event occurred, the rate of occurrence, and the 
severity and relationship to study drug. Adverse events between groups will be summarized by 
proportions with associated 95% Clopper-Pearson confidence intervals and will be compared using a 
two-sided 0.05 level Fisher exact test. 

15.4 Analysis of Secondary Endpoints
The key secondary outcome will be the changed in the PROMIS-29 score from baseline to D90. This 
will be analyzed from the mITT population using a linear regression model for follow-up PROMIS-29 
with terms for the baseline value, randomized treatment and randomization strata (<6 months v. >= 6 
months of symptoms) – an analysis of covariance model (ANCOVA) and tested using a two-sided 0.05 
level test.

Continuous secondary events (e.g., IL-6) will be compared using the ANCOVA approach. Antigen 
detection will be summarized by proportion with 95% Clopper-Pearson confidence intervals and will be 
compared using a two-sided 0.05 level Fisher exact test.
As above, eligibility is determined by Long COVID attributed to a SARS-CoV-2 infection prior to August 
15, 2022. All participants will be required to have Long COVID attributed to an infection prior to this 
date. A sub-analysis will address individuals with and without a known history of SARS-CoV-2 re-
infection after August 15, 2022.

15.5 Interim Analysis
Interim analysis of group level results without subject level unblinding will be conducted for all subjects 
reaching 3M. 

15.6 Sample Size and Randomization
This is an exploratory study, and the primary results will be descriptive. We will use AER002 as a probe 
to better understand LC biology and determine whether a signal is present to warrant further study.

The study will enroll 30 participants who meet the WHO LC criteria. Participants will be enrolled at a 
single center and randomized 2:1 to receive AER002 1200mg or placebo. Randomization will be 
stratified by duration of infection (<6 months and ≥6 months) at Day 0. 

For PROMIS-29, assuming a standard deviation (SD) of the within-person difference of 10, then the 
planned sample size will have 80% power to detect a difference of 11.2 on a two-sided 0.05 level test. 

For biomarkers, such as IL-6, we will be able to detect a difference from a mean value of 2.5 pg/mL to 
1.1 times the within-person standard deviation with 80% power. 
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We assume that 25% of participants will have positive antigen at entry, we will have 62% power to 
detect a reduction to < 1% with positive antigen on the treatment arm. 

16 DATA COLLECTION, RETENTION AND MONITORING

16.1 Data Collection Instruments
The Investigator will prepare and maintain adequate and accurate source documents designed to record 
all observations and other pertinent data for each subject treated with the study drug. 
Study personnel at each site will enter data from source documents corresponding to a subject’s visit 
into the protocol-specific electronic Case Report Form (eCRF) or paper CRF when the information 
corresponding to that visit is available. Subjects will not be identified by name in the study database or 
on any study documents to be collected by the Investigator (or designee) but will be identified by their 
unique PID.

For eCRFs: If a correction is required for an eCRF, the time and date stamps track the person entering 
or updating eCRF data and creates an electronic audit trail. For paper CRFs: If a correction is made on 
a CRF, the study staff member will line through the incorrect data, write in the correct data and initial 
and date the change.

The Investigator is responsible for all information collected on subjects enrolled in this study. All data 
collected during the course of this study must be reviewed and verified for completeness and accuracy 
by the Investigator. 

16.2 Data Management Procedures
The data will be entered into a validated database (REDCap). The Data Management group will be 
responsible for data processing, in accordance with procedural documentation. 

All procedures for the handling and analysis of data will be conducted using good computing practices 
meeting FDA guidelines for the handling and analysis of data for clinical trials.

16.3 Data Quality Control and Reporting
After data have been entered into the study database, a system of computerized data validation checks 
will be implemented and applied to the database on a regular basis. Query reports (Data Clarification 
Requests) pertaining to data omissions and discrepancies will be forwarded to the study team for 
resolution. The study database will be updated in accordance with the resolved queries. 

16.4 Archival of Data
The database is safeguarded against unauthorized access by established security procedures; 
appropriate backup copies of the database and related software files will be maintained. Databases are 
backed up by the database administrator in conjunction with any updates or changes to the database. 

At critical junctures of the protocol (e.g., production of interim reports and final reports), data is cleaned 
per established procedures.

16.5 Availability and Retention of Investigational Records
The Investigator must make study data accessible to the monitor, IRB/IEC, and Regulatory Agency 
(e.g., FDA) inspectors upon request. A file for each subject must be maintained that includes the signed 
Informed Consent, HIPAA Authorization and Assent Form and copies of all source documentation 
related to that subject. The Investigator must ensure the reliability and availability of source documents 
from which the information on the CRF was derived.
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All study documents (patient files, signed informed consent forms, copies of CRFs, Study File 
Notebook, etc.) must be kept secured for a period of two years following marketing of the 
investigational product or for two years after centers have been notified that the IND has been 
discontinued. There may be other circumstances for which the Investigator is required to maintain study 
records and, therefore, the Investigator should be contacted prior to removing study records for any 
reason.

As outlined above, after completion of the primary analyses, samples may be stored indefinitely via the 
LIINC biorepository for use on other COVID-related pathogenesis studies (as addressed in the consent 
form), at the discretion of the PI.

16.6 Monitoring
Monitoring visits will be conducted by representatives of the Investigator according to the U.S. CFR 
Title 21 Parts 50, 56, and 312 and ICH Guidelines for GCP (E6). By signing this protocol, the 
Investigator grants permission to the monitor, and appropriate regulatory authorities to conduct on-site 
monitoring and/or auditing of all appropriate study documentation.

16.7 Subject Confidentiality
In order to maintain subject confidentiality, only a subject PID will identify all study subjects on CRFs 
and other documentation. Additional subject confidentiality issues (if applicable) are covered in the 
Clinical Study Agreement.

17 ADMINISTRATIVE, ETHICAL, REGULATORY CONSIDERATIONS
The study will be conducted according to the Declaration of Helsinki, Protection of Human Volunteers 
(21 CFR 50), Institutional Review Boards (21 CFR 56), and Obligations of Clinical Investigators (21 
CFR 312).

To maintain confidentiality, all laboratory specimens, evaluation forms, reports and other records will be 
identified by a coded number and initials only. All study records will be kept in a locked file cabinet and 
code sheets linking a patient’s name to a patient identification number will be stored separately in 
another locked file cabinet. Clinical information will not be released without written permission of the 
subject, except as necessary for monitoring by the FDA. The Investigator must also comply with all 
applicable privacy regulations (e.g., Health Insurance Portability and Accountability Act of 1996, EU 
Data Protection Directive 95/46/EC).

17.1 Protocol Amendments
Any amendment to the protocol will be written by the Investigator or their designee. Protocol 
amendments cannot be implemented without prior written IRB/IEC approval except as necessary to 
eliminate immediate safety hazards to patients. A protocol amendment intended to eliminate an 
apparent immediate hazard to patients may be implemented immediately, provided the IRBs are 
notified within five working days.

17.2 Institutional Review Boards and Independent Ethics Committees
The protocol and consent form will be reviewed and approved by the IRB/IEC of each participating 
center prior to study initiation. Serious adverse experiences regardless of causality will be reported to 
the IRB/IEC in accordance with the standard operating procedures and policies of the IRB/IEC, and the 
Investigator will keep the IRB/IEC informed as to the progress of the study. The Investigator will obtain 
assurance of IRB/IEC compliance with regulations.
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Any documents that the IRB/IEC may need to fulfill its responsibilities (such as protocol, protocol 
amendments, Investigator’s Brochure, consent forms, information concerning patient recruitment, 
payment or compensation procedures, or other pertinent information) will be submitted to the IRB/IEC. 
The IRB/IECs written unconditional approval of the study protocol and the informed consent form will be 
in the possession of the Investigator before the study is initiated. The IRB/IECs approval statement will 
be transmitted by the Investigator to Aerium Therapeutics. This approval must refer to the study by 
exact protocol title and number and should identify the documents reviewed and the date of review.

Protocol and/or informed consent modifications or changes may not be initiated without prior written 
IRB/IEC approval except when necessary to eliminate immediate hazards to the patients or when the 
change(s) involves only logistical or administrative aspects of the study. Such modifications will be 
submitted to the IRB/IEC and written verification that the modification was submitted and subsequently 
approved should be obtained. 

The IRB/IEC must be informed of revisions to other documents originally submitted for review; serious 
and/or unexpected adverse experiences occurring during the study in accordance with the standard 
operating procedures and policies of the IRB; new information that may affect adversely the safety of 
the patients of the conduct of the study; an annual update and/or request for re-approval; and when the 
study has been completed.

17.3 Informed Consent Form 
Informed consent will be obtained in accordance with the Declaration of Helsinki, ICH GCP, US Code of 
Federal Regulations for Protection of Human Subjects (21 CFR 50.25[a,b], CFR 50.27, and CFR Part 
56, Subpart A), the Health Insurance Portability and Accountability Act (HIPAA, if applicable), and local 
regulations.

The Investigator will prepare the informed consent form and HIPAA authorization for submission to the 
IRB/IEC. The consent form generated by the Investigator must be approved by the IRB/IEC. The 
written consent document will embody the elements of informed consent as described in the 
International Conference on Harmonisation and will also comply with local regulations. The Investigator 
will store an IRB/IEC-approved copy of the Informed Consent Form for the study file.

A properly executed, written, informed consent will be obtained from each subject prior to entering the 
subject into the trial. Information should be given in both oral and written form and subjects (or their 
legal representatives) must be given ample opportunity to inquire about details of the study. If 
appropriate and required by the local IRB/IEC, assent from the subject will also be obtained. If a subject 
is unable to sign the informed consent form (ICF) and the HIPAA authorization, a legal representative 
may sign for the subject.  A copy of the signed consent form will be offered to the subject or legal 
representative of the subject and the original will be maintained with the subject’s records.

17.4 Publications 
The preparation and submittal for publication of manuscripts containing the study results shall be in 
accordance with a process determined by mutual written agreement among the study Investigator and 
participating institutions. The publication or presentation of any study results shall comply with all 
applicable privacy laws, including, but not limited to, the Health Insurance Portability and Accountability 
Act of 1996. 

17.5 Investigator Responsibilities
By signing the Agreement of Investigator form, the Investigator agrees to:

1. Conduct the study in accordance with the protocol and only make changes after notifying Aerium 
Therapeutics, except when to protect the safety, rights or welfare of subjects.
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2. Personally conduct or supervise the study (or investigation).

3. Ensure that the requirements relating to obtaining informed consent and IRB review and approval 
meet federal guidelines, as stated in § 21 CFR, parts 50 and 56.

4. Report to Aerium Therapeutics or designee any AEs that occur in the course of the study, in 
accordance with §21 CFR 312.64.

5. Ensure that all associates, colleagues and employees assisting in the conduct of the study are 
informed about their obligations in meeting the above commitments.

6. Maintain adequate and accurate records in accordance with §21 CFR 312.62 and to make those 
records available for inspection with the Aerium Therapeutics (or designee).

7. Ensure that an IRB that complies with the requirements of §21 CFR part 56 will be responsible for 
initial and continuing review and approval of the clinical study.

8. Promptly report to the IRB and Aerium Therapeutics (or designee) all changes in the research 
activity and all unanticipated problems involving risks to subjects or others (to include amendments 
and IND safety reports).

9. Seek IRB approval before any changes are made in the research study, except when necessary to 
eliminate hazards to the patients/subjects.

10. Comply with all other requirements regarding the obligations of clinical investigators and all other 
pertinent requirements listed in § 21 CFR part 312.
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APPENDIX 1. SCHEDULE OF EVENTS

Target Day -28 -7 0 1 15 30 90 180 360
Visit Name Screen Baseline Intervention Phone FU 2W 1M 3M 6M 12M
Visit Window -28 to -8 -21 to -1 N/A +1 +/-3 +/-5 +/-14 +/-14 +/-28

Screening Procedures

Informed Consent x

Eligibility Review x

Screening Labs x

Demographics x
Medical History (inc. ME/CFS, 
hEDS, EM, MCAS assess.) x

COVID-19 History x

Concomitant Medications x x x x x x x x x

Study Product Administration

Randomization x

AER002 vs Placebo x

Clinical Assessments

Vital Signs x x x1 x x x x x

Physical Assessment x PRN PRN PRN PRN PRN PRN PRN

Long COVID Symptom 
Assessment (LIINC Quest.) x x x x x x x x

Quality of Life, (e.g., EuroQoL) x x x x x x x

PROMIS-29 x x x x x x x

PGIC Scale x x x

Duke Activity Status Index x x x x x x x

Post-COVID Functional Scale x x x x x x x
Dysautonomia Assessment 
(e.g., COMPASS-31) x x x x
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Target Day -28 -7 0 1 15 30 90 180 360
Visit Name Screen Baseline Intervention Phone FU 2W 1M 3M 6M 12M
Visit Window -28 to -8 -21 to -1 N/A +1 +/-3 +/-5 +/-14 +/-14 +/-28

DSQ-PEM x x x x x x X

WHO-DAS x X x x
Neurocognitive assessment 
(e.g., NIH Toolbox) x x x x

6MWT x x x x x x

Safety Outcomes

AE Review x x x x x x x x x

Safety Labs x x

Real-time laboratory tests

Pregnancy testing x x x
Complete metabolic panel x x x
CBC/diff x x x
Coagulation studies
Within 6 months of Screen x
Hep B surface antigen
Within 6 months of Screen x
Hep C antibody
Within 6 months of Screen x
Hep C RNA (if Ab positive)
Within 6 months of Screen x
Plasma HIV RNA (if HIV+)
Within 2 months of Screen x
C-reactive protein x x x x x x x
Erythrocyte sedimentation rate x x x x x x x
D-dimer x x x x x x x
Fibrinogen x x x x x x x
SARS-CoV-2 PCR or Ag test x PRN PRN PRN PRN PRN PRN PRN
Stool collection (optional) x x x x
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Target Day -28 -7 0 1 15 30 90 180 360
Visit Name Screen Baseline Intervention Phone FU 2W 1M 3M 6M 12M
Visit Window -28 to -8 -21 to -1 N/A +1 +/-3 +/-5 +/-14 +/-14 +/-28

Post-hoc laboratory tests

SARS-CoV-2 antibody testing x

Biospecimen storage x x x x x x x x

Markers of viral persistence x x x x x x x x
Markers of inflammation x x x x x x x
PK analyses 4 x2 x x x x x
ADA Immunogenicity 4 x x x x x3 x3

SARS-CoV-2 PCR/ 
Genotyping x x x x x x x

1 Performed pre-dose and post-dose
2 Collected pre-dose and 1 hour +/- 10 minutes post dose
3 Continue to collect if ADA is detected at previous visit
4 PK and ADA post dose sample collection windows:

 D15 (acceptable +/- 3 Days)

 D30 (acceptable +/- 5 Days)

 D90 (acceptable +/- 14 Days)

 D180 (acceptable +/- 14 Days)

 D360 (acceptable +/- 28 Days)

Abbreviations: myalgic encephalomyelitis/chronic fatigue syndrome, ME/CFS; hypermobile Ehler-Danlos Syndrome, hEDS; endometriosis, EM; 
mast cell activation syndrome, MCAS; DePaul Symptom Questionnaire-Post-Exertional Malaise, DSQ-PEM;  postural orthostatic tachycardia 
syndrome, POTS; pharmacokinetic, PK; anti-drug antibody, ADA.
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APPENDIX 2. NIH COVID-19 TREATMENT GUIDELINES DEFINITION OF MODERATE 
OR SEVERE IMMUNOCOMPROMISE, MARCH 6, 2023

 Are receiving active treatment for solid tumor and hematologic malignancies.
 Have hematologic malignancies (e.g., chronic lymphocytic lymphoma, non-Hodgkin 

lymphoma, multiple myeloma, acute leukemia) and are known to have poor 
responses to COVID-19 vaccines or an increased risk of severe COVID-19, 
regardless of the treatment status for the hematologic malignancy.

 Received a solid-organ or islet transplant and are receiving immunosuppressive 
therapy.

 Received chimeric antigen receptor T cell (CAR T-cell) therapy or a hematopoietic 
cell transplant (HCT) and are within 2 years of transplantation or are receiving 
immunosuppressive therapy.

 Have a moderate or severe primary immunodeficiency (e.g., severe combined 
immunodeficiency, DiGeorge syndrome, Wiskott-Aldrich syndrome, common 
variable immunodeficiency disease).

 Have advanced or untreated HIV infection (defined as people with HIV and CD4 T 
lymphocyte [CD4] cell counts <200 cells/mm3, a history of an AIDS-defining illness 
without immune reconstitution, or clinical manifestations of symptomatic HIV).

 Are receiving active treatment with high-dose corticosteroids (i.e., ≥20 mg 
prednisone or equivalent per day when administered for ≥2 weeks), alkylating 
agents, antimetabolites, transplant-related immunosuppressive drugs, cancer 
chemotherapeutic agents classified as severely immunosuppressive, or 
immunosuppressive or immunomodulatory biologic agents (e.g., B cell–depleting 
agents).
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APPENDIX 3. HOME-BASED ACUTE COVID-19 RESEARCH PROTOCOL 

Participants who test positive during the study will be referred for participation in a home-based acute COVID-19 research protocol. 
That protocol is outlined below. 

Time since onset of 
symptoms DE D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D17 D19 D21 D28

In-person study visits x x x x x x

Baseline survey x x x x

Follow-up survey x x x

Clinical antibody x x x x x

Nasal swab x x x x x x x x x x x x x x x x x

Rapid Antigen Test x x x x x x x x x x x x x x x x x

*DE, day of enrollment.
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APPENDIX 4. PROTOCOL AMENDMENTS

Date Version Section Changes

2023-MAR-01 1.0 N/A N/A

2023-MAR-24 1.1 N/A Addressed initial IRB stipulations

2023-APR-24 1.2 N/A Addressed FDA suggestions

2023-JUN-24 1.3 N/A Addressed FDA suggestions
Addressed Patient-Led Research Collaborative suggestions
Corrected various typos

2023-JUN-24 1.3 2.3.1 Clarified that participants will be screened for signs and symptoms of anemia and tested 
as outlined in the Schedule of Events (unchanged)

2023-JUN-24 1.3 2.3.1 Clarified that participants will be screened for signs and symptoms of anemia and tested 
as outlined in the Schedule of Events (unchanged)

2023-JUN-24 1.3 5.1 Added DSQ-PEM as outcome

2023-JUN-24 1.3 6.2 Clarified that by “index SARS-CoV-2 infection” we mean “SARS-CoV-2 infection to which 
Long COVID is attributed”
Deleted “with persistent viral shedding from nasopharynx” at suggestion of FDA

2023-JUN-24 1.3 6.3 Clarified exclusion related to other investigational products, specifically PET tracers which 
have a short half-life and no biological activity outside this window. 
Clarified exclusion criteria related to current cardiovascular disease
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Clarified exclusion criteria related to prior ME/CFS and dysautonomia

2023-JUN-24 1.3 9.1.3 Clarified that medical history may include screening for related conditions such as 
ME/CFS, POTS, hypermobility syndromes, endometriosis, and mast cell activation 
syndrome.

2023-JUN-24 1.3 9.1.6 Added additional instruments that will be used to assess medical history and outcomes at 
recommendation of Patient Led Research Collaborative

Added additional detail about the approach to recording Long COVID Symptoms and 
other symptoms (AE Review) as adverse events.

Added clarification about neurocognitive testing.

2023-JUN-24 1.3 9.2.7 Clarified that quantifiable HIV refers to values >48 copies/mL

2023-JUN-24 1.3 10.1 Added clarification that the screening procedures may be conducted over time if need be 
to reduce participant burden

Added clarification about medical history at screening visit

2023-JUN-24 1.3 10.2 Added option to complete Screening and Baseline assessments over multiple visits if 
needed to reduce participant burden

2023-JUN-24 1.3 10.5 Corrected “D14” error to “D15” to match schedule of events

2023-AUG-18 1.4 5.1 Indicated that Dysautonomia Assessment could be COMPASS-31 or a similar scale. This 
is because there might be licensing issues related to COMPASS-31.
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2023-AUG-18 1.4 6.2 Corrected criterion 8 to indicate “In otherwise stable health prior to Screen” rather than 
“D0” since eligibility for the protocol must be determined prior to D0. Additionally edited 
criteria 4, 5, 7, 8, 9, and 23 to anchor on planned D0, since eligibility needs to be 
determined prior to D0. Added in section 10.3 that prior to infusion, participants will be 
queried prior to infusion regarding any major health changes related to these criteria and 
any major changes to health will be discussed with a study clinician to confirm whether the 
infusion should proceed. 

2023-AUG-18 1.4 9.1.4 Corrected discrepancy regarding who is allowed to conduct the screening physical 
examination, to make consistent with section 10.1. A qualified study clinician (physician, 
nurse, or physician assistant) may conduct this examination.

2023-AUG-18 1.4 9.1.6 Indicated that Dysautonomia Assessment could be COMPASS-31 or a similar scale. This 
is because there might be licensing issues related to COMPASS-31.

2023-AUG-18 1.4 10.3 Edited as per item 6.2 above to include confirmation of no major health changes prior to 
infusion.

2023-AUG-18 1.4 10.4 Added DSQ-PEM at the time of the phone follow-up.

2023-AUG-18 1.4 SOE Indicated that Dysautonomia Assessment could be COMPASS-31 or a similar scale. This 
is because there might be licensing issues related to COMPASS-31.

2023-AUG-18 1.4 SOE Indicated that the DSQ-PEM would be administered at the phone follow-up at 1M visit

2023-NOV-16 1.5 10.1 Specified that rescreening can occur.

2023-NOV-16 1.5 SOE Removed Long COVID symptom assessment from the D1 phone follow-up. Note: The AE 
assessment and DSQ-PEM (post-exertional malaise) questionnaire still take place at this 
time point, but there is no need to ascertain Long COVID symptoms at this time point. 
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2023-NOV-16 1.5 SOE Added DSQ-PEM to 2W assessment (SMC recommendation)

2023-NOV-16 1.5 SOE Added PGIC scale at 3-, 6-, and 12-month timepoints.
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1. Introduction 
 
The objective of this statistical analysis plan (SAP) is to describe the general analytic 
strategy and the statistical methods that will be used to analyze the data for 
NCT05877508  - “An Exploratory, Randomized, Double-Blind Placebo-Controlled Study 
to Assess the Safety of An Anti-SARS-CoV-2 Monoclonal Antibody and Response to 
Treatment in Individuals With Long COVID” (OUTSMART-LC).  
 

2. Study Design 

2.1. Randomization and Follow-Up 
 
This is an exploratory, 2:1 randomized, double-blind, placebo-controlled study to assess 
the safety and efficacy of AER002 to treat Long COVID (LC).  
The study will enroll approximately 30 participants who meet the WHO LC criteria. 
Participants will be enrolled at a single center and randomized 2:1 to receive AER002 
1200mg or placebo (20 to AER002 and 10 to placebo). Evaluations will take place at 
baseline and at timepoints up to 1-year post-infusion.  
Screening data will be reviewed to determine subject eligibility. Subjects who meet all 
inclusion criteria and none of the exclusion criteria (see study protocol) will be entered 
into the study.  
The following treatment regimens will be used: 
 

Route Planned 
Dose 

Dose mL Total 
Dose 

Total mL 

Intravenous 
(IV) 

AER002 1200 mg 24 1200 mg 24 
Placebo NA 24 NA 24 

 
The total duration of subject participation will be approximately 12 months. The study 
visits will occur at screening, baseline, infusion and days 15, 30, 90, 180 and 360 (D15, 
D30, D90, D180, D360, respectively) following infusion. 

2.2. Study Endpoints  
Efficacy Endpoints  

● The change in PROMIS-29 Physical Health and Mental Health summary scores 
comparing Baseline to D90.  

● Change in other assessments (EuroQoL Quality of Life, CNS Vital Signs, DASI, 
COMPASS-31, WHO-DAS 2.0, PGIC, ECog-39, dysautonomia (COMPASS-31), 
DSQ-PEM, 6 Minute Walking Test, Active Stand Test performance) between 
Baseline and at D30, D90, D180, and D360. 

https://clinicaltrials.gov/study/NCT05877508
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● Percentage of participants with no detection of SARS-CoV-2 plasma remnants 
(i.e., viral detection by reverse transcriptase-polymerase chain reaction (RT-PCR) 
and Spike protein fragments) comparing baseline to D30, D90, D180, and D360. 

● Proportion with reduction in inflammatory markers (e.g., interleuking-6 (IL-6), C-
reactive protein (CRP) at Baseline and at D30, D90, D180, and D360. 

2.3. Safety Endpoints  
 
Except for infusion-related site reactions, the National Institutes of Health Division of 
AIDS (DAIDS) Table for Grading the Severity of Adult and Pediatric Adverse Events, 
Corrected Version 2.1 (July 2017) will be used to assess and grade AE severity, 
including laboratory abnormalities judged to be clinically significant. 
 
Criteria for relatedness of adverse events is given Sec 11.1.2 of the study protocol. 
Criteria for SAE are given in Sec 11.2 of the protocol. 
 

● Safety endpoints include number of participants with adverse events (AE)s 
(Treatment Emergent Adverse Events (TEAE)s, Serious Adverse Events (SAE)s, 
and Adverse Events of Special Interest (AESI). The primary outcome will be the 
number of individuals in each group experiencing a severe (Grade 3 or greater) 
AE thought to be possibly, probably, or definitely related to study treatment 
throughout the study duration. Specific AESI and their associated symptoms 
experienced with IV infusions include the following: 

o Immune-mediated AEs include Type I – Type IV hypersensitivity reactions. 
Types I-III occur within the first 24 hours of exposure and are considered 
immediate reactions. Type IV are considered delayed. They can occur up 
to 72 hours post exposure. 

o Type I hypersensitivity reactions manifest as anaphylaxis, urticaria, and 
angioedema. 

o Type II hypersensitivity reactions involve cell depletion and/or destruction 
without inflammation.     

o Type III hypersensitivity reactions involve immune complexes causing 
serum sickness type reactions.  

o Type IV hypersensitivity reactions are cell mediated inflammatory 
responses. 

o Cytokine release syndrome – may mimic anaphylaxis and present with 
hypotension, urticaria, and an overall hyperinflammatory response. 

 
 
 

2.4. Sample Size and Study Power  
 

https://rsc.niaid.nih.gov/sites/default/files/daidsgradingcorrectedv21.pdf
https://rsc.niaid.nih.gov/sites/default/files/daidsgradingcorrectedv21.pdf
https://rsc.niaid.nih.gov/sites/default/files/daidsgradingcorrectedv21.pdf
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This is an exploratory study, and the primary results are meant to be descriptive. We 
use AER002 as a probe to better understand LC biology and determine whether a 
signal is present to warrant further study. 
The study planned at least 30 participants who meet the WHO LC criteria. Participants 
are enrolled at a single center and randomized 2:1 to receive AER002 1200 mg or 
placebo.  
For PROMIS-29, assuming a standard deviation (SD) of the within-person difference of 
10, then the planned sample size has 80% power to detect a difference of 11.2 on a 
two-sided 0.05 level test.  
For biomarkers, such as IL-6, we can detect a difference from a mean value of 2.5 
pg/mL to 1.1 times the within-person standard deviation with 80% power. 
 

3. Analysis Principles  
 
The following principles apply for the comparisons of the participants randomized to 
AER002 (“active group”) versus the participants randomized to placebo (“control 
group”). 
 

3.1. Analysis populations 
 
Comparisons for safety and efficacy outcomes will be by modified intention-to- 
treat (mITT). The modified intention-to-treat analysis is restricted to participants who 
received any of the blinded AER002/placebo (full or partial infusion); participants who 
did not receive any AER002/placebo are excluded from the mITT population. 
 
Sensitivity analyses by intention-to-treat (ITT) will be carried out for the primary efficacy 
outcome and key secondary outcomes. The ITT population is all participants who were 
randomized during the study and assigns them to the group to which they were 
randomized. 
 
The per protocol population (PP) is restricted to participants who received any of the 
blinded AER002/placebo (full or partial infusion). It excludes participants who received a 
non-study COVID-neutralizing mAb during the trial period, anyone with resistant SARS-
CoV-2 infections during the trial or receipt of COVID antivirals during the trial and recent 
acute illness.  
 
The safety population will be identical to the mITT population. 

 
 

3.2. Descriptive statistics 
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Descriptive statistics will be reported overall and by randomization group. For 
categorical outcomes, the number and percent in each category will be reported; 
percentages will be of non-missing values, if data are not complete. Continuous 
variables will be summarized by median (interquartile range [IQR]) and/or mean (SD). 
Continuous variables may be categorized (e.g., age may be broken into categories to 
investigate the distribution across age groups). 
 

3.3. Binary outcomes 
 
For binary outcomes, probabilities will be compared between the investigational agent 
and its control group using Fisher’s exact tests or logistic regression. Proportions will be 
accompanied by Agresti Coull 95% confidence intervals1. Relative risks will be 
calculated with 2-sided 95% confidence intervals.  Risk difference (RD) with 2-sided 
95% confidence intervals (CI) will also be compared between the groups. If the numbers 
in the denominators are small, our confidence intervals will use the pseudo-observation 
approach of Agresti and Caffo.2 
 
For longitudinally measured binary outcomes, the treatment effect, in relative risks, 
through follow-up will be estimated with 95% confidence intervals using generalized 
estimating equations (GEE) with a Poisson family and a log link function; the treatment 
effect is estimated via the interaction between the indicator for randomization group and 
the binary indicator for follow-up (versus baseline) visits. Here, we may also employ the 
pseudo-observation approach to calculating the confidence intervals if the outcomes are 
rare. 2 The treatment effect, in risk differences, with 95% confidence intervals will be 
estimated by margining the models and calculating 95% confidence intervals by the 
chain rule. 
 

3.4. Ordered categorical outcomes 
 
Ordinal variables will be compared between randomization groups using Wilcoxon-
Mann-Whitney.  We may summarize effects quantifying the treatment effects using the 
proportional odds model with the summary OR of being in a better category in the 
AER002 group compared to the placebo group, adjusted for baseline category, will be 
estimated with a 2-sided 95% CI  The validity of the proportional odds assumption will 
be assessed by testing the log ORs (for the treatment effect) across the dichotomized 
cumulative ordered categories in the corresponding ordered logistic regression model 
(partial proportional odds model, test for “unequal slopes”)3. For longitudinal measured 
ordinal variables, the treatment effect through follow-up will be estimated with 95% 
confidence intervals using generalized estimating equations (GEE) with a logistic link 
function; the treatment effect is estimated via the interaction between the indicator for 
randomization group and the binary indicator for follow-up (versus baseline) visits. 

3.5. Continuous outcomes  
 

https://sciwheel.com/work/citation?ids=697550&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=4232371&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=4232371&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=16598590&pre=&suf=&sa=0&dbf=0
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Continuous outcomes will be compared between randomization groups using ANCOVA 
models for comparing means, if the ANCOVA model assumptions hold. If the 
distributions of the continuous outcomes are skewed, outcomes may be transformed or 
compared between randomization groups using rank-based methods, such as the 
Wilcoxon test, or quantile (median) regression. For example, biomarker levels often 
require log-transformation to meet model assumptions for ANCOVA analyses. 
 
Comparisons between randomization groups for a continuous outcome will be adjusted 
for baseline values of the outcome, for the purpose of variance reduction, unless there 
are concerns over model stability with such an adjustment.  
 
To estimate the treatment effect for longitudinally measured continuous outcomes, 
including those measured at baseline and just once post-baseline. We will use linear 
mixed effects models (in case of Gaussian responses) with an indicator for 
randomization group, visit and visit by group interaction. The model will include an 
unstructured covariance structure. Models will be adjusted for the baseline values of the 
outcome variable. As needed, continuous outcomes may be transformed to fulfil the 
model assumptions (e.g., log-transformation). The estimand will be defined as net 
“change from baseline” (difference at follow-up visit minus baseline value). The 
treatment effect through follow-up will then be estimated with 95% confidence intervals 
 

3.6. Visit Windows, Interim Visit and Mistimed Visits 
 
Visits will be categorized using the schema below by the Clinical Research Coordinators 
(CRC) of the study. Not every visit will have taken place on the Target Day, and 
acceptable visit windows (in days) are shown below.  
 

Visit Screen Baseline Interve
ntion 

Phone 
FU 2W 1M 3M 6M 12M 

Target Day -28 -7 0 1 15 30 90 180 360 
Visit Window 
(days) 

-28 to -
8 -21 to -1 N/A +1 +/-3 +/-5 +/-14 +/-14 +/-28 

 
We will also group visits by defining an extended window around visit target dates. The 
windows will be the dates which are mid-way between the target visit dates. For 
instance, if a person makes a visit at 8 months, this will fall in the period extended 
window for a 6 month visit which spans from 4.5 months {4.5 = (3+6)/2} to 9 months {9 = 
(6+12)/2}. The extended visit window for the 12 months would extend to up to 15 
months. If there is more than 1 visit in an extended window, then the closer would to the 
target date will be used. Hence, a visit out of the desired window defined in the table is 
not excluded.  
We will perform a sensitivity analysis which will include only visits which fall in the visit 
window. 
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3.7. Missing Values 
 
Our primary analysis will use the available visits without adjustment for missing values.  
 
We will conduct sensitivity analyses will use chained equations to multiply impute 
missing outcomes data. To this end, we will use the available panel of the measures, 
demographics and values of other available similar measures. 
 

3.8. Intercurrent Events 
 
Our analysis may be affected by SARS-CoV-2 reinfections during the study period. Our 
primary analysis will include all visits during the study period. We will perform sensitivity 
analyses which exclude any visits after a documented or suspected on study 
reinfections. 
 

3.9. Subgroup analyses 
   
We will perform subgroups analyses by participant sex and antigen detection at 
baseline. A subgroup effect will be tested by a two-sided 0.05 level test of interaction. 
 

4. Efficacy Analyses  
 
The primary efficacy analyses will be conducted in the mITT population. Analysis in the 
per protocol population will be considered a sensitivity analysis. 
 

4.1. Primary Efficacy Outcome  
 
The primary efficacy outcome is the change in PROMIS-29 Physical Health summary 
score from Baseline to D90. This will be analyzed from the mITT population using a 
linear regression model for follow-up PROMIS-29 with terms for the baseline value, 
randomized treatment – an analysis of covariance model (ANCOVA).  
 
The significance of the treatment comparison will be given by a two-sided 0.05 level test 
for the randomized treatment term.  
The mean PROMIS-29 Physical Health summary score to D90 can be calculated by 
margining the ANCOVA model above.4 
Note, these estimates will differ from both taking the mean PROMIS-29 at the baseline 
and D90 timepoints. However, the ANCOVA estimate is more efficient. 

4.2. Secondary Efficacy Analyses  
 

https://sciwheel.com/work/citation?ids=16598641&pre=&suf=&sa=0&dbf=0
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Secondary efficacy outcome will be analyzed from the mITT population. There will be no 
formal adjustment for multiple testing in analyzing the secondary endpoints. Secondary 
outcomes are listed in 4.2.1, 4.2.2 and 4.2.3. 
 
4.2.1 Questionnaires 
 

● Change in PROMIS-29 Physical Health summary score from Baseline to D30 
and D180. 

○ The primary estimand for this outcome is the difference in mean PROMIS-
29 Physical Health summary score from baseline. 

○ This continuous outcome will be analyzed as described in Section 3.5, i.e. 
using a mixed effect model for repeated measurements. 

 
● Change in PROMIS-29 Mental Health summary score from Baseline to D90. 

○ The primary estimand for this outcome is the difference in mean PROMIS-
29 Mental Health summary score from baseline. 

○ This continuous outcome will be analyzed as described in Section 3.5, i.e. 
using a mixed effect model for repeated measurements. 

 
● Change in PROMIS-29 Mental Health summary score from Baseline to D30 and 

D180. 
○ The primary estimand for this outcome is the difference in mean PROMIS-

29 Mental Health summary score from baseline. 
○ This continuous outcome will be analyzed as described in Section 3.5, i.e. 

using a mixed effect model for repeated measurements. 
 

 LIINC Questionnaire – Quality of Life at D90 by Visual Analogue Scale (VAS) 
o The primary estimand for this outcome is the difference in mean VASs 

core from baseline. The baseline value for the analysis will be the mean of 
screening and day 0 values. 

o This continuous outcome will be analyzed as described in Section 3.5, i.e. 
using a mixed effect model for repeated measurements. 
 

 Quality of Life Using the 5-Item EuroQol EQ-5D-5L index value score at D90 
o The primary estimand for this outcome is the difference in mean the EQ-

5D-5L index value from baseline. The baseline value for the analysis will 
be the mean of screening and day 0 values. 

o This continuous outcome will be analyzed as described in Section 3.5, i.e. 
using a mixed effect model for repeated measurements. 

 
 Change in Duke Activity Status Index (DASI) from Baseline to D90 
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o The primary estimand for this outcome is the difference in mean DASI total 
score from baseline. 

o This continuous outcome will be analyzed as described in Section 3.5, i.e. 
using a mixed effect model for repeated measurements. 
 

 Change in the Composite Autonomic Symptom Score (COMPASS)-31 from 
Baseline to D90 

o The primary estimand for this outcome is the difference in mean 
COMPASS-31 score from baseline. 

o This continuous outcome will be analyzed as described in Section 3.5, i.e. 
using a mixed effect model for repeated measurements. 
 

 Change in the World Health Organization Disability Assessment Schedule 2.0 
(WHO-DAS 2.0) questionnaire from Baseline to D90 

o The primary estimand for this outcome is the difference in mean WHO-
DAS 2.0 score from baseline. The baseline value for the analysis will be 
the mean of screening and day 0 values.  

o This continuous outcome will be analyzed as described in Section 3.5, i.e. 
using a mixed effect model for repeated measurements. 
 

 Patient Global Impression of Change (PGIC) at D90 
o The primary estimand for this outcome is the relative odds of better 

change on the PGIC at D90 between the arms.  
o This ordinal outcome will be analyzed as described in Section 3.4.  

 
 Change in the Everyday Cognition Form (ECog-39) instrument from Baseline to 

D90  
o The primary estimand for this outcome is the difference in mean ECog-39 

score from baseline. 
o This continuous outcome will be analyzed as described in Section 3.5, i.e. 

using a mixed effect model for repeated measurements. 
 

4.2.2 Performance Measures 
 

 Change in 6 Minute Walking Test (6MWT) from Baseline to D90  
o The primary estimand for this outcome is the difference in mean 6MWT 

change from baseline. 
o This continuous outcome will be analyzed as described in Section 3.5 , i.e. 

using a mixed effect model for repeated measurements. 
 
 
 

 Change in Active Stand Test from Baseline to D90  
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o The primary estimand for this outcome is the relative proportion with 
postural orthostatic tachycardia syndrome by the stand test. 

o This binary outcome will be analyzed as described in Section 3.3, i.e. 
using a GEE model. 
 

  Change in Neurocognition Index (NCI) standard score from the CNS-VS from 
Baseline to D90  

o The primary estimand for this outcome is the difference in mean change in 
the NCI standard score from the CNS-VS from baseline. 

o This continuous outcome will be analyzed as described in Section 3.5 , i.e. 
using a mixed effect model for repeated measurements. 

 
4.2.3 Laboratory Measures 
 

● Change from Baseline to D90 in CRP, ESR, D-Dimer, and Fibrinogen 
○ The primary estimand for these outcomes is the difference in mean 

change from baseline. 
○ These continuous outcomes will be analyzed as described in Section 3.5, 

i.e. using a mixed effect model for repeated measurements. 

4.3 Exploratory Efficacy Analyses  
 
4.3.1 Questionnaires 
 

● Change in PROMIS-29 score from Baseline to D15  
○ The primary estimand for this outcome is the difference in mean PROMIS-

29 score from baseline. 
○ This continuous outcome will be analyzed as described in Section 3.5, i.e. 

using a mixed effect model for repeated measurements. 
 

● Change in the LIINC Questionnaire – Symptom Assessment, Duke Activity Status 
Index (DASI), Post-COVID Functional Status Scale, The DePaul Symptom 
Questionnaire (DSQ) post-exertional malaise (PEM) questionnaire, DSQ-PEM 
FU1, between Baseline and D15 (if measured), D30, D90, and D180  

○ The primary estimand for these continuous outcomes are the difference 
from baseline for each respective score.  

○ These continuous outcomes will be analyzed as described in Section 3.5, 
i.e. using a mixed effect model for repeated measurements.  

 
 

● Change from Baseline to D15, D30, and D180 for LIINC Questionnaire – Quality 
of Life, DASI, (COMPASS)-31, WHO-DAS 2.0 and ECog 
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○ The primary estimand for these continuous outcomes are the difference 
from baseline for each outcome. 

○ These continuous outcomes will be analyzed as described in Section 3.5, 
i.e. using a mixed effect model for repeated measurements.  
 

4.3.2  Performance Measures 
 

 Change from Baseline to D15 (only for 6MWT), D30, and D180 in 6 Minute 
Walking Test, Active Stand Test and CNS-VS. 

o The primary estimand for these outcomes is the difference in mean 
change from baseline. 

o These continuous outcomes will be analyzed as described in Section 3.5 , 
i.e. using a mixed effect model for repeated measurements. 
 

4.3.3  Laboratory Measures 
 

● Change from Baseline to D15, D30, and D180 in CRP, ESR, D-Dimer, and 
Fibrinogen 

○ The primary estimand for these outcomes is the difference in mean 
change from baseline. 

○ These continuous outcomes will be analyzed as described in Section 3.5 , 
i.e. using a mixed effect model for repeated measurements. 
 

● Percentage of participants with no detection of SARS-CoV-2 plasma remnants 
(i.e., viral detection by reverse transcriptase-polymerase chain reaction (RT-PCR) 
and Spike protein fragments) compared to Baseline through D180. 
 

5. Safety Analysis  
 
The primary outcome will be the number of individuals in each group experiencing a 
severe (Grade 3 or greater) Adverse Event (AE) attributed to be possibly, probably, or 
definitely related to study treatment will be compared between the arms. The number 
and proportion of participants treatment-emergent adverse events (TEA), serious 
adverse events (SEA) and Adverse Events of Special Interest (AESI) will also be 
summarized across treatment groups in the mITT population. Differences will be tested 
by a 0.05 level two-sided Fisher’s exact test. Agresti and Coull confidence intervals will 
be calculated for proportions.1 
  

https://sciwheel.com/work/citation?ids=697550&pre=&suf=&sa=0&dbf=0
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