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List of Abbreviations
AE
CFR
CLIA
COI
COVID-19
CRADA
DAC
dbGaP
DUC
DHHS
DSMB
ES
FWA
GCP
GS
GINA
GWAS
HIPAA
ICF
iPSC
IRB
MTA
N
NHGRI
NGS
NIH
OHRP
OHSRP
PHI
PII
PI
PK
QA
QC
SAE
SARS-CoV-2
SNP
SOP
UP
UPnonAE

Adverse Event/Adverse Experience
Code of Federal Regulations
Clinical Laboratory Improvement Amendment of 1988
Conflict of Interest
Coronavirus disease 2019
Cooperative Research and Development Agreement
Data Access Committee
Database of Genotypes and Phenotypes
Data Use Certificate
Department of Health and Human Services
Data Safety and Monitoring Board
Exome Sequencing
Federal Wide Assurance
Good Clinical Practice
Genome Sequencing
Genetic Information Nondiscrimination Act
Genome-Wide Association Study
Health Insurance Portability and Accountability Act
Informed Consent Form
Induced Pluripotent Stem Cells
Institutional Review Board
Material Transfer Agreement
Number (typically refers to number of subjects/sample size)
National Human Genome Research Institute, NIH
Next Generation Sequencing
National Institutes of Health
Office for Human Research Protections
Office of Human Subjects Research Program
Protected Health Information
Personally Identifiable Information
Principal Investigator
Pharmacokinetics
Quality Assurance
Quality Control
Serious Adverse Event/Serious Adverse Experience
Severe acute respiratory syndrome coronavirus type 2
Single nucleotide polymorphism
Standard Operating Procedure
Unanticipated Problem
Unanticipated Problem that is not an Adverse Event
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STATEMENT OF COMPLIANCE
The protocol will be carried out in accordance with International Conference on Harmonisation
Good Clinical Practice (ICH GCP) and the following:
• United States (US) Code of Federal Regulations (CFR) applicable to clinical studies (45
CFR Part 46, 21 CFR Part 50, 21 CFR Part 56, 21 CFR Part 312, and/or 21 CFR Part 812)
National Institutes of Health (NIH)-funded investigators and trial site staff who are responsible
for the conduct, management, or oversight of NIH-funded trials have completed Human Subjects
Protection and ICH GCP Training.
The protocol, informed consent form(s), recruitment materials, and all participant materials will
be submitted to the Institutional Review Board (IRB) for review and approval. Approval of both
the protocol and the consent form must be obtained before any participant is enrolled. Any
amendment to the protocol will require review and approval by the IRB before the changes are
implemented to the study. In addition, all changes to the consent form will be IRB-approved; a
determination will be made regarding whether a new consent needs to be obtained from
participants who provided consent, using a previously approved consent form.
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1.0

Precis

The current SARS-CoV-2 pandemic presents a serious challenge to public health. Individuals infected with
SARS-CoV-2 experience extremes in symptomatology ranging from a complete lack of symptoms to
rapidly worsening end-stage pulmonary disease. The explanatory mechanism underlying susceptibility to
severe disease remains unknown. We hypothesize that underlying genetic factors are at least partially
explanatory. We aim to employ a “phenotypic extremes” approach to rapidly ascertain severely and mildly
affected COVID-19 patients for genomic interrogation to identify germline and somatic variants that may
play a role in host susceptibility to disease to correlate those phenotypic extremes with genetic variants. We
will employ both a rare and common variant approach, using both genome sequencing and SNP chip
analysis and B and T cell repertoire interrogation.

2.0

Objectives and specific aims

Primary objectives
To identify potential germline susceptibility variants that determine host responses to disease that would
allow improved patient stratification and identification of potential therapeutic targets to moderate the
severe symptoms of the disease.
1. Identify common and rare germline variants associated with host susceptibility to severe
or fatal COVID-19 disease using a case-case design.
2. Deposit and share data as fast as possible to allow community analyses by bona-fide
researchers who seek permission to analyze the data according to NIH data sharing
precepts.
Secondary objectives
Perform exploratory analyses of epigenetic signatures, serologic immune markers and antibody profiles,
and other possible techniques to discover other mechanisms of disease. These will use samples from our
prioritized sample collection list (see below).
1. We will collect whole blood specimens for sera and DNA that will support these activities,
which will be developed dynamically during the protocol.
2. We will collect cells where possible to explore B and T cell repertoire.
3. We will collect serum or plasma where possible to explore humoral response and soluble
mediators such as cytokines.
4. We will collect RNA sample tubes where possible for transcriptomic analysis.

3.0

Brief rationale and background

The infectious disease syndrome known as Coronavirus disease 2019 (COVID-19) is caused by the
etiologic agent named acute respiratory syndrome coronavirus 2 (SARS-CoV-2). This condition was
originally described in late 2019 in Wuhan, China, and has since become the 2019–20 coronavirus
pandemic. The common symptoms include fever, cough, and shortness of breath. Other symptoms such as
muscle pain, sputum production, diarrhea, conjunctivitis, and sore throat are seen less frequently. The
majority of cases result in mild symptoms and many have little or no symptoms. In contrast, a minority
progress to severe pneumonia and multi-organ failure. The rate of deaths per number of diagnosed cases is
4.1%; however, it ranges from 0.2% to 15% according to age group and other health problems. It is likely
that case fatality ratio will decline as more mildly affected cases are identified through expanded testing.
Irrespective of the actual rate of severe disease and death, it is clear that there will be enormous numbers
of severe cases worldwide and management strategies are desperately needed.
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The emergent need for treatment and management strategies is because of the high transmissibility of the
virus and the apparently low rate of natural immunity. SARS-CoV-2 is spread from person to person by
respiratory droplets produced during coughing. It may also be spread via hand to mouth (mucous
membrane) transmission. The typical time from exposure to symptom onset is typically two to 12 days,
with an average of five days. The standard diagnostic method is by reverse transcription polymerase chain
reaction (rRT-PCR) from a nasopharyngeal swab. The infection can also be diagnosed clinically from a
combination of symptoms, risk factors and a chest CT scan compatible with multifocal ground glass
infiltrates or pneumonia.
There is clearly a dramatic range of severity associated with this infection. Children appear to rarely
experience any severe symptoms1. A recent review of 72,314 cases by the Chinese Center for Disease
Control and Prevention showed that <1% of the cases were in children younger than 10 years of age, when
clearly the pediatric population of that region is many times higher than that. Young adults are uncommonly
symptomatic. Overall, the median age of Chinese patients was 47 years and 41.9% were female.2 5.0%
were admitted to the ICU, 2.3% underwent invasive mechanical ventilation, and 1.4% died.
AGE
0-14yr
15-49 yr
50-64 yr
≥65 yr

N (%)
9/1011 (0.9)
557/1011 (55.1)
292/1011 (28.9)
153/1011 (15.1)

Disease severity
Nonsevere N (%)
Severe
8/848 (0.9)
1/163 (0.6)
490/848 (57.8)
67/163 (41.1)
241/848 (28.4))
51/163 (31.3)
109/848 (12.9)
44/163 (27.0)

ICU, ventilator, or death
Yes
No
0
9/946 (1.0)
12/65 (18.5)
545/946 (57.6)
21/65 (32.3)
271/946 (28.6)
32/65 (49.2)
121/946 (12.8)

From the table above, it is clear that there is a major effect of age with nearly half of those who were over
65 and hospitalized required ICU care, ventilatory support, or dying. No children had this outcome. Of
course, these data are limited to observations of hospitalized patients. Another presentation of data that
includes non-hospitalized patients to demonstrate the skewing is from the Chinese CDC (Figure 1), which
again demonstrates substantial differences by age. The most common complicating issue in the Chinese
patients was acute respiratory distress syndrome, with septic shock the next most common. Although the
age skewing is clear, at all ages only a minority of individuals develop the severe aspects of this disease
and we hypothesize that this susceptibility is, at least in part, due to genetic factors. The purpose of this
protocol is to identify genetic variations that contribute to this susceptibility to severity and poor outcome.

Figure 1 From:
http://weekly.chinacdc.cn/en/article/id/e53946e2c6c4-41e9-9a9b-fea8db1a8f51

We are submitting this proposal as a ‘bare bones’ initial proposal considering that we are in a public health
emergency. The imperative is to begin sample collection and generate data as quickly as we possibly can.
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To this end, we outline here a basic study design and eligibility parameters, but we know that some specific
processes are highly likely to evolve rapidly in the next weeks and months. Participants will consent to
genomic and molecular studies, data sharing, and future research use of data and samples for the purpose
of understanding the pathogenesis of COVID-19 related disease. We have described the nature of the data
that are acquired and generated and how these data are analyzed to allow for flexibility and refinement as
iterative data analysis begins and additional knowledge is generated. This project will adopt an aggressive
approach to data sharing with rapid uploads to widely accessible portals such as AnVIL. We will also share
coded data and SNP genotypes with the members of the COVID-19 Host Genetics Initiative consortium,
again to facilitate the most rapid detection of associations.

4.0

Description of study design

This is a prospective genomic immunologic study to explore the genetic contributions to severity of disease
among people who are infected with SARS-CoV-2. We will use a ‘phenotypic tails’ or ‘extreme
phenotypes’ design to associate variants with severely affected disease presentation. Our hypothesis is that
people with severe disease have germline variations in genes that modulate disease severity. We will
analyze data from both identifiable participants who directly interact with our research group as well as
coded data and samples sent to us by partnering institutions in accordance with their local IRBs’ policies.
The study will include both SNP-chip testing, currently anticipated for all participants, and a subset analysis
of genome sequencing analysis, which will be applied to those with low risk factors and severe presentation
versus those with a mild (or asymptomatic) presentation.

5.0

Description of procedures

In this highly fluid environment, we propose this as our initial plan, which will be subject to substantial
change in the coming weeks. As outlined below in Section 6, we define “participants” as identifiable
individuals with a range of severity of symptoms of COVID-19 and the research activities requiring or
resulting from interactions with identifiable participants described herein apply only to this group. We will
also accept coded samples and data from partnering institutions with their own local IRB approval – most
of these are yet to be identified and, importantly, will not be counted as human subjects as we will not have
access to identifying information for these individuals.
We have three “Sampling Groups”, listed here:
1) NIHCC inpatients
2) Participants recruited via OMS or otherwise referred to the study
3) Coded samples from regional hospitals
Prospective participants in Sampling Group 1 will be identified by first contacting the primary PI of that
protocol (which we expect will be an NIAID investigator). Sampling Group 2 comprises individuals
identified via case finding in OMS and individuals who have been made aware of the study by external
collaborators or NIH investigators (i.e. participants who are already enrolled on other NIH protocols who
have been made aware of this study by virtue of their participation in another NIH protocol). Coded
specimens from outside hospitals, which comprises Sampling Group 3, will be ascertained, recruited, and
enrolled by each of those centers and these will be reviewed and approved by the local IRB. See Section
6.2 and the study flowchart below for additional details.
Individuals’ consent, clinical data, and sample collection will be handled distinctly in each group. For
Sampling Group 1, blood drawing will be done by NIHCC staff. Research staff will verbally confirm that
they have already consented and then sample them by venous phlebotomy at the participant’s point of care.
Participants in Sampling Group 2 may have labs collected at the NIHCC or mailed in via sample collection

Page 7 of 21

Abbreviated Title: COVIDcode
Version date: 22JUN2020

kits we provide. For Sampling Group 3, those processes will be determined by local investigators (and their
IRB).
For participants, our sample collections will be based on a prioritized list, recognizing that some participants
may be quite ill, and that blood drawing may be limited to levels below that of the NIHCC blood drawing
guidelines. Collaborators sending us coded data/specimens from their local institution will be provided with
similar guidance re: sample prioritization. In no case would we exceed the NIHCC limits (or even come
close to those) but we recognize that with a disease process where PaO2/FiO2 may be low due to reduced
diffusion capacity caused by the pneumonia, clinicians can (and should) consider limiting phlebotomy to
levels well below that of the standard guidelines. As well, clinicians may consider no sampling to be
permitted in a case, per good medical practice. For those who can tolerate sample collection we have
established this prioritized list:
Priority sample list: most important to least important
1)
2)
3)
4)

6 cc EDTA (for DNA)
6 cc EDTA (for whole cell assays)
8 cc serum separator tube (for serum assays)
8 cc PAXgene tube, 2.5 cc draw volume (for transcriptomics)

Figure 1. Study Flow
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5.1

Medical information
5.1.1

Research only medical information

We will work with participants/LARs and/or their providers to obtain the clinical and
demographic data listed in Appendix 1.
For coded specimens received as part of specific collaborations, we will not gather
personally identifiable information on these patients/samples. Collaborators obtaining
samples from Sampling Group 3 will complete a version of Appendix 1 and will be
instructed to only append their local codes to this information.
We anticipate that data will be kept for the entire duration of the study. Coded data
(including samples/data without PII that we collect from outside institutions) may be
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shared with other researchers. At the time the study is closed, a proposal to the IRB will be
made to keep the data or destroy it. At no point will NIH investigators seek to obtain PII
on individuals whose samples sent without PII are accessioned to the study from outside
institutions.
At this time, we anticipate that we may collect follow up clinical data (Appendix 1) on
participants for up to one year after enrollment. Further sampling for follow-up assays may
be proposed in a future amendment.
5.1.2

Clinically indicated medical information

N/A
5.2

Biological Specimens
5.2.1

Research only collection of biological specimens

We propose to collect peripheral blood for DNA isolation at a minimum. Please see above
for our priority sampling list. The total maximum blood drawn may be 22.5 ml. These
amounts are well below NIH blood drawing limits of 5 cc/kg.
We plan to accept coded blood and DNA samples from collaborating institutions. DNA
will be isolated by standard procedures by the Biesecker or Chanock/NCI Cancer
Genomics Research Laboratory. DNA samples will be stored for the duration of the study
by the Chanock laboratory biobank and may be retained for future research on COVID-19
related topics.
As mentioned above, we will store samples for the duration of the project, the exact
duration of which is difficult to estimate given the emergent nature of the COVID-19
pandemic. We propose an initial sample retention period of five years and will approach
the IRB as needed to request up- or downward revision of this estimate.
5.3

Approved Drugs Being Used for Research
N/A

5.4

Unapproved Drugs/Devices
N/A

5.5

Describe questionnaires or other psychological instruments and estimate how long they
will take to complete, and whether they address sensitive topics (Submit copies.)
Please see Appendix 1. We will attempt to gather this information from participants and
their providers with as few contacts as possible and may also extract this information from
records sent to us whenever possible to reduce stress on participants and providers. We
may ask participants recruited through OMS to share with us the COVID-19 Monitoring
Log they are provided by OMS nurses to keep track of their progression of symptoms.

5.6

Specific results that will be given to participants or their health care providers
At this time, considering the exigencies of a public health emergency, we anticipate
returning no individual results to these participants. In this public health emergency, it is
not appropriate for us to divert resources towards secondary findings identification and
return, as it would be a burden to consent to return of results. As well, we recognize patients
and providers are stressed under the current circumstances, and it would be unreasonable
to add to their charge. We intend to maintain the option to potentially re-contact and
reconsent for return of secondary findings after the pandemic. We would only do that after
working with the IRB to determine if it would be practical and appropriate.
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6.0

Description of study population
6.1

Estimated number of participants, enrollment ceiling, and anticipated enrollment by year.
We anticipate 2,500 cases for the identified participants. De-identified samples/data
received from collaborators will not be counted as participants enrolled in this protocol.

6.2

Description and justification of clinical inclusion/exclusion criteria.
All populations (children, individuals with impaired decision-making ability, etc.) are
susceptible to infection with SARS-CoV-2 and may subsequently develop mild or severe
symptoms of COVID-19. Any of these individuals may be admitted to the NIHCC for
treatment of COVID-19. As well, we plan to actively recruit individuals tested through
NIH OMS; these individuals are NIH workers and OMS reports that many actively query
OMS as to possible ways they can participate in intramural research. As such, no
vulnerable populations are excluded from participation in this protocol.
The Sampling Groups for this protocol are defined here:
Sampling Group 1: Individuals admitted to the NIHCC under a protocol to study COVID19 (these protocols are primarily housed in NIAID).
Sampling Group 2:
a) NIH workers who test positive for SARS-CoV-2 infection via NIH Occupational
Medicine Services
b) Existing participants in NIH studies referred to or made aware of this study by
an NIH Investigator/study team
c) Individuals referred to this study by an outside collaborator
Sampling Group 3: De-identified samples/clinical data derived from individuals enrolled
in a research study allowing for the sharing and storage of
biospecimens and genomic data at an institution whose research team
wishes to contribute these materials to our study
Please see Section 7 below for a detailed description of our Analysis Groups and how they
relate to our Sampling Groups. The inclusion/exclusion criteria listed below only apply to
Sampling Groups 1 and 2 (as each local collaborator may set additional criteria per their
local studies).
Inclusion Criterion:
 Positive test for SARS-CoV-2 virus infection (serology or PCR-based)
 Weight ≥ 10 kg
 Age ≥ 3 years old
 Meets criteria for Sampling Groups 1 and 2 as outlined above
Exclusion Criterion:
Individuals (or LARs/family members when applicable) whom we cannot consent for
participation in a language offered by Cyracom
As the study progresses, we may amend our inclusion/exclusion criteria to include COVID19 disease attributes and will submit these accordingly.
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6.3

Location of study
Participants will be recruited from the NIH Clinical Center (Sampling Group 1), through
OMS, other NIH protocols, or referred to the study by a collaborator (Sampling Group 2).
We will receive exempted samples and clinical data from collaborating hospitals and
research institutions (Sampling Group 3).

6.4

Description of recruitment strategies
Participants will be recruited through several pipelines. For Sampling Group 1 we will
recruit individuals admitted to the NIH Clinical Center for COVID-19 disease by
approaching primary study staff for the admitting protocol. COVID-19 patients with mild
to severe symptoms admitted to the NIH Clinical Center will be offered the opportunity to
enroll in this protocol. For Sampling Group 2 we will directly recruit individuals tested at
OMS, including NIH employees, as well as participants enrolled in other NIH studies.
Prospective participants may also be referred to this study by their local care providers and
other outside collaborators. We have developed a recruitment flyer (Appendix 2) in English
and Spanish to assist in recruitment/offering participation to prospective participants.
Prospective participants (Sampling Group 1 and Sampling Group 2) may receive this flyer
(Appendix 2) from OMS, their primary study team, or by their local care providers.
Referring investigators or providers may develop recruitment materials specific to their
patient population (Appendix 2).
For Sampling Group 3 this project will be piloted with collaborating hospitals and research
institutions in the surrounding area and may expand to include institutions across the
United States and internationally. Potential institutions who have expressed interest in
assisting in the recruitment of participants to their locally approved protocol and submitting
coded/de-identified samples include Inova Hospitals, Georgetown University (MedStar)
Hospital, Children’s National Medical Center, and Northwell Hospital System in New
York.

6.5

For existing sample/data sets, note whether samples were originally collected for research
or clinical practice. If obtained for research, include a description of the original purpose
of study and prior plans for sample storage. Was consent obtained that would be
applicable to this study?
N/A

6.6

Description of criteria for withdrawal from study.
Participants may withdraw from the study at any time and are encouraged to exercise this
right if they are uncomfortable with the study process or our approach to this research. We
make it clear to each participant that research is not for everyone and that we will not take
offense to such a withdrawal.
If a participant chooses to withdraw, we will discuss his/her preferences regarding ongoing
participation in the various components of the study including interactions with study
personnel, utilization of participants’ samples and data by us, and utilization of
participants’ samples and data by other researchers (see Section 10.8). We will make
reasonable efforts to exercise the preferences indicated by each participant. However, there
may be some limitations surrounding our level of oversight of the use of samples and data
by other researchers. For example, if a participant’s sample has been shared with many
other researchers, it will be impossible to ensure that each one of those researchers destroys
that sample and stops depositing data on databases. If data have been shared with shared
repositories, they may not be taken down. For these complex reasons, we plan on
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discussing each withdrawal on a case-by-case basis. If a participant declines to discuss
his/her preferences with us, we will discontinue interacting with him/her, we will remove
personally identifying information (PII) from the research samples and data, and we may
or may not continue to use his/her samples and data. The consent forms explain these
limitations of withdrawal.

6.7

Description of study discontinuation and closure.
Participants are free to withdraw from participation in the study at any time upon request
(See Section 6.6). This is not an interventional study, and therefore we do not anticipate
that the PI will discontinue or withdraw a participant from the study.
This study may be temporarily suspended or prematurely terminated if there is sufficient
reasonable cause. If the study is prematurely terminated or suspended, the PI will inform
the IRB and will provide the reason(s) for the termination or suspension.
Circumstances that may warrant termination or suspension include, but are not limited to:
• Determination of unexpected, significant, or unacceptable risk to participants
• Demonstration of efficacy that would warrant stopping
• Insufficient compliance to protocol requirements
• Data that are not sufficiently complete and/or evaluable
• Determination that the primary endpoint has been met
• Determination of futility
The study may resume once concerns about safety, protocol compliance, and data quality
are addressed, and satisfy the IRB.

7.0

Description of study statistical considerations and/or analytic plan
7.1

Common variant analyses
We are describing this as Analysis Group 1. This will be based on the generation of
common and uncommon genotypes using the Illumina GSA version 3 biobank chip (e.g.,
700,000 SNP markers). Genotypes will be called from the iDAT file and a standard
pipeline for assessing quality control metrics will be performed to remove poor performing
samples, sex-discordant samples, highly related subjects and incomplete SNP assays.
Genotypes that have met the quality control metrics will be uploaded to the Michigan
server for imputation of up to 66 million SNPs. Imputation will include HLA using the
multi-ethnic reference panel of 21,000 individuals based on deep-sequencing coverage.
After further quality control metrics are applied to the output of the actual and imputed
genotype set, the full genotype set will be combined with available phenotypes and
covariates to generate an analytic data set. Population substructure will be assessed by
standard programs to determine the admixture coefficients for subsets of the population
tested based on eigenvectors which are critical to control against spurious genetic
associations due to population ancestry.
The initial analytical plan will be to conduct a series of models that take into account
underlying conditions and population ancestry. Statistical models will be generated, and
analyses conducted to determine if single SNPs or pathways achieve genome wide
significance. Since we will be using imputed variants down to estimates of 0.01% allele
frequency, effect sizes will be estimates with large confidence intervals- and the need for
replication. The basic principles outlined by the COVID-19 Host Genetics Initiative
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common analysis pipeline will be followed. The primary approach will be a fixed effects
analysis of the primary data set accounting for appropriate covariates (that could be
confounders) and focus on case-case analysis- namely mild versus severe cases.
Subsequent fixed effects meta-analysis with available data from other genotyped resources
for COVID19 outcomes will be pursued.
SNPs that achieve genome wide significance based on standard single SNP assays will be
confirmed if imputed by a second laboratory test and further investigated with finemapping strategies to identify highly correlate variants based on linkage disequilibrium
patterns and current bioinformatic programs that infer biological function (such as
dbRegulome). If sets of SNPs achieve or approach genome wide significance, then
polygenic risk scores can be estimated by several methods.
7.2

Rare variant analyses
We are describing this as Analysis Group 2. For genome sequence data we will attempt to
identify rare variants that may predispose to COVID-19 susceptibility. Sequence variants
will be sifted bioinformatically, based on existing algorithms and those that we will
develop in collaboration with the COVID-19 Host Genetics Initiative and other
collaborators. Our approach to the identification of causative mutations in these patients
will evolve process informed by our own initial efforts and success from collaborators and
other groups. The approach is to apply filters to the data to reduce plausible candidate genes
to a manageable number and then combine by gene bins, pathway bins, genomic space
bins, or other concepts and then compare the burden in severe vs. mild cases. Some of the
attributes upon which the variants could be filtered include:
1)
2)
3)
4)
5)
6)

variants not in dbSNP
variants in the same gene in multiple patients with the same disorder
variants not found in either normal DNA samples or in mildly affected cases
variants predicted to be damaging
variants in regions linked to the phenotype by future GWAS studies
variants in genes that are in a KEGG or GO pathway where mutations in another
gene in that pathway cause a related phenotype (e.g., the RAS pathway for Noonan,
CFC, etc.)

Regardless of which of these molecular and analytic methods are used, in which
combinations, in which order, we believe that the risks and the benefits to the subjects are
not significantly altered and that it is appropriate to consent the subjects broadly to genome
sequencing and SNP testing.
The issue of follow-up studies downstream of the expected gene identifications described
above is challenging to address. As is the case in positional cloning studies, the nature of
the process is to identify genes not previously suspected to cause the phenotype at hand.
Therefore, it is very difficult to predict what studies may be necessary or useful in the
follow-up of those gene identification efforts. Occasionally, gene identification studies
indicate involvement of a gene that is already well characterized for another reason
(because it is involved in another phenotype, is itself interesting from a basic science
perspective, was known to cause a phenotype in an animal model, etc.). In these situations,
little downstream research may be necessary and the work that is needed can be
accomplished by collaboration. In contrast, a gene could be identified that is an anonymous
transcript with no known function, no conserved motifs, no mutant animal, etc. In this case
much will need to be done.
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Overall, the analysis methods for this study will greatly evolve while it is underway. As
members of the COVID-19 Host Genetics Initiative, we will extensively collaborate and
share data on rare variant analyses with the consortium, per NIH policies on Genomic Data
Sharing.

8.0

Description of potential benefits of study
8.1

Direct benefits to participants
Participants are not expected to benefit directly from this study.
8.1.1

Specific results that will be given to participants or their health care providers

At this time, we do not anticipate that we will return any results to the participants.
8.2

Collateral benefit to participants
We do not anticipate any collateral benefits. We do plan to make a summary of overall
results of the study available to participants, likely through the study website.

8.3

Benefits to society
Understanding the genetic contributions to the severity of disease caused by SARS-CoV2 has the potential to improve diagnostic tools and enhance treatment development.

9.0

Description of likelihood and seriousness of harms and how safety will
be maximized:
9.1

Therapeutic interventions
N/A

9.2

Diagnostic interventions
The likelihood of complications from blood draws is low and if these occur, they are
unlikely to be other than minor (bruising, infection, etc.).

9.3

Radiation
N/A

9.4

Sedation
N/A

9.5

Risks to family relationships and other psychosocial or economic harms
We do not anticipate at this time that individual results will be returned to participants and
thus the harms mentioned in the prompt are not applicable. All individuals who participate
in this study will be diagnosed with (or suspected to be infected with) SARS-CoV-2. We
recognize that interacting with severely ill individuals and/or their family members or
LARs to invite them to participate in a research study requires attention to the individual
emotional circumstances of each family. Staff performing these functions will be trained
in this aspect of this protocol and will also have access to support (i.e., peer supervision,
case conferences, etc.). We have also taken steps to reduce the burden associated with
participation by relying on short and empathetic verbal consent (see Section 14), providing
participants the resources they need to reach out to us should they desire more information
and/or when they feel this is temporally appropriate.
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10.0 Description of how privacy and confidentiality of medical
information/biological specimens will be maximized
10.1

Description of any clinical/demographic information that will be included. (age,
ethnicity, sex, diagnosis, stage, treatment)
We will collect some demographic and clinical information for identifiable participants
(Sampling Groups 1 and 2). Staff will be alerted to the fact that many identifiable
participants in this study may be NIH employees; although all normal measures to protect
participant privacy and confidentiality will certainly employed, the fact that some
participants in this study may be our colleagues will require protocol personnel to be
especially mindful of these measures. See Section 14.4 for additional details. Participating
institutions (Sampling Group 3) will collect this information at their site, per their protocol,
using our forms, and return this as coded (exempt) data.
Data generated from de-identified specimens (Sampling Group 3) will be retained in our
databases, but we will not count these samples as participants enrolled in this protocol.

10.2

How might this information make specific individuals or families identifiable?
It is unlikely that this information will make specific individuals or families identifiable,
except to investigators via their EMR in the NIH Clinical Center (Sampling Groups 1 &
2). Appropriate measures will be taken to de-identify samples. Access to the key linking
coded data to PII is restricted.

10.3

If research data will be coded, how will access to the “key” for the code be limited?
All samples from Sampling Groups 1 and 2 will be coded upon arrival in the research
laboratory. Samples and data from Sampling Group 3 will already be coded before being
sent to NIH. Outside institutions sending de-identified samples/data (i.e., Sampling
Group 3) will be offered access to a tracking application currently employed in several
NCI protocols which transfers de-identified data to Westat/NCI. The use of this
application is voluntary. Local hospitals may collect the data using a local application
that is installed on their local PC. Then when needed local hospital staff will be able to
upload the de-identified data as a .csv file to Westat/NCI via a secure file transfer process
using the local application. The application connects to the Westat/NCI FTP using SFTP
(Secure FTP or SSH FTP) which is built on\uses SSH (Secure Shell protocol).
For Sampling Groups 1 and 2, subjects’ and prospective subjects’ names and other
information will be kept in records associated with the NIHCC and in a laboratory sample
database, which is password-protected (i.e., LabMatrix, CTDB, NCI, and NIAID
databases).

10.4

Will pedigrees be published?
N/A

10.5

Will personally identifiable information be released to third parties?
As per standard NIH policy, this is only performed upon provision of a signed release from
a participant or a court order.

10.6

Under what circumstances will data/samples be shared with other researchers or
deposited in various repositories, biobanks, and/or databases voluntarily or as mandated
by NIH policies (e.g., genomic data sharing policy, available at http://gds.nih.gov)?
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This study will be conducted in accordance with publication and data sharing policies and
regulations. National Institutes of Health (NIH) Public Access Policy, which ensures that
the public has access to the published results of NIH-funded research. It requires scientists
to submit final peer-reviewed journal manuscripts that arise from NIH funds to the digital
archive PubMed Central upon acceptance for publication. De-identified data from this
study will be made available to collaborators and as members of the COVID-19 Host
Genetics Initiative and we will extensively collaborate and share data on rare variant
analyses with the consortium, per NIH policies on Genomic Data Sharing.
This study will comply with the NIH Genomic Data Sharing Policy, which applies to all
NIH-funded research that generates large-scale human or non-human genomic data, as
well as the use of these data for subsequent research. Large-scale data include genomewide association studies (GWAS), single nucleotide polymorphisms (SNP) arrays, and
genome sequence, transcriptomic, epigenomic, and gene expression data.
Samples and/or data may be shared with other researchers in coded form if their studies
relate to the broadly defined purpose of increasing the understanding of the genetic
contributions to disease expression of COVID-19, per standard NIH Genomic Data Sharing
principles.
10.7

Describe any additional features to protect confidentiality.
N/A

10.8

What circumstances would prompt the PI to report to the IRB loss or destruction of
samples. For additional information, see SOP 5, “NIH Research Activities with Human
Data/Specimens” or contact OHSRP at 301-402-3444.
We will report any samples that are lost or destroyed and represent a Privacy Act breach
to the NHGRI clinical director in accordance with SOP 5.

11.0 Assessment of risk/benefit ratio
The risks of participating in this study are minimal given the limited protocol-related activities for
participants and rigorous measures in place to protect participant confidentiality.

12.0 Unanticipated Problems: Collection, monitoring, analysis and reporting
of adverse events and protocol deviations
12.1

Describe plan to monitor and report adverse events and protocol deviations.
Adverse events, non-compliance both serious or continuing, protocol deviations both major
and minor, as well as unanticipated problems are defined and described by the NIH Office
of Human Subjects Research Protection Policy #801 and will be reported in accordance
with this policy.

12.2

Describe whether a Data Safety and Monitoring Board (DSMB) and/or any other
additional monitoring measures will be used.
We propose that no DSMB is needed as the study is not therapeutic. The PI will be
responsible for monitoring data quality and safety.

13.0 Description of alternatives to participation
Participants could enroll at another site that may be accepting volunteers. See https://covid19genehostinitiative.net/about for information on other sites.
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14.0 Description of consent process
14.1

Who will obtain consent?
Qualified, trained, and authorized Associate Investigators may obtain informed consent
for Sampling Groups 1 and 2.

14.2

Setting where consent will be obtained
Consent and assent for Sampling Groups 1 and 2 will typically be obtained over the phone.
If a participant is too ill to consent, we will obtain consent from their next of kin/LAR. We
may have the ability to obtain samples from deceased individuals in which case we will
ask for permission from their next of kin. See Section 14.4 for details.

14.3

What information will be provided to participants?
We will endeavor to make the Study Information Sheet (Appendix 2) available to all
participants from Sampling Groups 1 and 2 prior to engaging with our team; this material
will be provided in paper or electronic format (i.e., PDF) to prospective participants if they
have not previously received it. Close coordination with the primary protocol team
(Sampling Group 1) and OMS (Sampling Group 2) will be important and we will establish
and maintain appropriate channels to accomplish this. We will establish and maintain a
study website (Appendix 3) which outlines procedures and provides study staff contact
information for Sampling Groups 1 and 2 and the study URL and a QR code linking directly
to the website will appear on the study information sheet. Translations into other languages
will be prepared and submitted as needed.
In accordance with OHSRP SOP 14F, Appendix C from this SOP will be provided, either
electronically, physically, or verbally to Sampling Group 2 prior to or as part of the consent
process for this study (this Appendix is appended to the consent process for Sampling
Group 2, see below). All participants in Sampling Groups 1 and 2 will be provided written
information about NIH policy regarding the Privacy Act and Certificate of Confidentiality
(Appendices 4 and 5) prior to consent.

14.4

Protections for participants who may be vulnerable to coercion or undue influences
Adults who lack capacity:
People with severe symptoms of COVID-19 may be or become unable to consent, and the
research questions cannot be answered by only enrolling adults who can consent. The risks
of this research for adults who lack capacity to provide consent are minimal.
In accordance with OHSRP SOP 14E, if the subject does not have capacity to provide
consent, it is possible to have the participant's legally authorized representative (LAR)
provide consent on his or her behalf. For this study, a court appointed guardian, DPA, or
LAR identified from the next-of-kin hierarchy can enroll adults who are not able to provide
consent. Because this is a minimal risk study, we propose that, for individuals who are
unable to consent because of the severity of their illness, the next of kin who are making
health care decisions on behalf of the participant be considered as a LAR. In cases when a
decisionally impaired subject has not already assigned a DPA and doesn’t have a guardian
appointed on his/her behalf, the ACAT (Ability to Consent Assessment Team) will be
asked to evaluate his/her ability to assign a surrogate.
Once the LAR has been identified, the PI or other authorized and qualified AI will assess
the appropriateness of the participant's LAR to provide consent. An appropriate LAR is
one who at least: 1) understands that the protocol involves research; 2) understands the
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risks, potential benefits (if any), and alternatives to the study; and 3) has sufficient reason
to believe participation in the study is consistent with the subject's preferences and values.
We do not intend to enroll individuals who have pre-existing status of limited cognition.
Children
For children with cognition above that of a 7-year-old, the team will use a verbal assent
process (when possible and appropriate) in addition to obtaining informed consent via a
LAR.
For telephone assent, the informed consent and assent documents will be sent to the
parents/guardian and child. An explanation of the study will be provided over the telephone
after the parents/guardian and child have had the opportunity to read recruitment materials
(Appendices 2 and 3). Age-appropriate language will be used to discuss the study with the
child. The parents/guardian will verbally consent to the study. The informed consent and
assent process will be documented in the research database.
Obtaining reconsent from children at age of majority (waiver request when minor subjects
will not be followed as adults):
When a pediatric subject reaches age 18, continued participation (including ongoing
interactions with the subject or continued analysis of identifiable data) will require
consenting of the now adult with the standard protocol consent document to ensure
legally effective informed consent has been obtained.
If reconsent is not feasible, we request waiver of informed consent to continue to use data
and/or specimens for those individuals who become lost to follow up or who have been
taken off study prior to reaching the age of majority.
Requirements for Waiver of Consent consistent with 45 CFR 46.116 (d):
(1) The research involves no more than minimal risk to the subjects.
a. Analysis of samples and data from this study involves no additional
risks to subjects.
(2) The research could not practicably be carried out without the waiver or
alteration.
a. Considering the length of time between the minor’s last contact with
the research team and their age of majority, it will likely be very
difficult to locate them again. A significant reduction in the number
of samples analyzed is likely to impact the quality of the research.
(3) As the research involves using identifiable private information or identifiable
biospecimens, the research could not practicably be carried out without using
such information or biospecimens in an identifiable format.
a. Though the purpose of future studies cannot yet be known, they
often involve the correlation of clinical outcomes and clinical
interventions with laboratory studies. Such information would be
unavailable if access to medical record numbers was unavailable.
(4) The waiver or alteration will not adversely affect the rights and welfare of the
subjects.
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a. Retention of these samples or data does not affect the welfare of
subjects.
(5) Whenever appropriate, the subjects will be provided with additional pertinent
information after participation.
a. We only request a waiver of consent for those subjects who have
been lost to follow-up or who have been taken off study prior to
reaching the age of majority.
Statement regarding divorced parents with joint custody:
In cases where parents share joint legal custody for medical decision-making of a child
(e.g., by a custody agreement or court order), it is NIH policy (OHSRP SOP 14D) that both
parents must give their permission regardless of the risk level of the research. There are
limited exceptions when one parent has since died, become incompetent, or is not
reasonably available (e.g., in prison). Consent from the second parent can be obtained by
telephone per NIH SOP 12.
NIH staff:
NIH staff members are not prohibited from enrollment if they meet the study’s eligibility
criteria. The study team will make every effort to protect the confidentiality of the NIH
staff member’s health information, to minimize any pressure on or discomfort of the NIH
staff member, and provide a copy of the NIH Information Sheet on Staff Research
Participation (SOP 14F, Appendix C), before consent is obtained. In addition, associate
investigators working directly with identifiable data/specimens and/or potentially sensitive
information from NIH staff member participants will be trained by the PI or lead AI to
ensure that privacy and confidentiality is protected as much as possible. However, we will
acknowledge to participants that there are limits to these protections. We do not intend to
enroll any NIH staff from the labs of the PI and the associated investigators to avoid ethics
concerns of enrolling individuals on the research team.
Note that Section 14.4 applies to Sampling Groups 1 and 2. Procedures for this for
Sampling Group 3 are to be established locally.
14.5

Are there special circumstances regarding obtaining consent?
We request a waiver of documentation of written consent for this protocol for Sampling
Groups 1 and 2 for the following reasons:
1. This is a public health emergency involving a highly transmissible virus with which all
participants in this study will be infected. Minimizing the exchange of physical objects
(i.e., paper consent forms) to the greatest degree possible is necessary to minimize risk
to participants and staff.
2. This research is minimal risk and many of the individuals we will engage with will be
severely ill and some may be hospitalized in highly isolated circumstances. The
essential components of participation in this study can be adequately, quickly, and
compassionately conveyed by phone. All participants will be provided with the study
website which we will keep up to date. This will allow participants to control the degree
of their interaction and do so when it is convenient and appropriate for them.
3. We do not want to restrict participation in this protocol to English-speakers only. The
rapidly evolving nature of the COVID-19 pandemic necessitates quick action.
Introducing a delay with certified translations of consents will limit the collection of
crucial data.
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Please see Appendices 4-6 for consent scripts/processes which will be employed with
Sampling Groups 1 & 2 and the assent process for children. The potential participant
will have the opportunity to review the study materials (Appendices 2 and 3),
consider participation with others (family, friends, physician) and recontact us with a
decision. The informed consent and assent processes will be documented in the
research database.
When needed, certified and qualified interpreters will be used via Cyracom and the
consent/assent scripts/processes interpreted as well. We will document when a
translator has been used in the research database.
14.6

If this study involves collaborating sites, indicate if there is a single IRB review or if each
site’s IRB will review their site’s participation in the study. Describe plans for ensuring
appropriate IRB review and approval of consent forms at each site.
Coded samples may be obtained via collaborating sites (Sampling Group 3), however,
because we will not have a way to link coded data with participant identifiers, this is not a
multi-site study. Any site sending us coded data will do so under the auspices of their local
IRB.

15.0 Description of any costs or financial compensation
15.1

Describe the rationale for and amount of any proposed compensation, consistent with
SOP 13.
Participants will be offered compensation for completing protocol activities. We will
offer $30 for the blood draw, $20 for the visit to the NIH Clinical Center or local blood
draw site, and $10 for completing the survey. We will offer an additional $10 if
participants are asked to fill out, and subsequently complete, a follow up survey.
Participants must complete each of these protocol activities in order to receive the
compensation for the activity. Compensation will be offered to the parents of a minor
participant. For participants who are unable to consent, compensation will be offered to
the LAR for completion of the survey and offered to the participant for the blood draw.
NIH employees will be provided a copy of the NIH Information Sheet on Staff Research
Participation (SOP 14F Appendix C).

15.2

Describe whether compensation will be modified if participant withdraws early.
A participant will not be compensated for any protocol activities they do not complete.
Compensation will not be modified if a participant withdraws early, but they must
complete each protocol activity to receive the designated compensation.

15.3

Describe any costs to participation.
There are no costs associated with participation.

16.0 References
1. Lu X, Zhang L, Du H, et al. SARS-CoV-2 Infection in Children. N Engl J Med 2020
2. Guan WJ, Ni ZY, Hu Y, et al. Clinical Characteristics of Coronavirus Disease 2019 in China. N Engl J
Med 2020
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Appendix 1: Demographic and Clinical Information
Information may be gathered/solicited from a variety of sources to obtain as much clinical data as
possible for participants in this study. Direct querying of participants/LARs, review of medical records,
and/or requesting information from participants' providers may all be employed.
Pages 2-4 represent the "simple" or minimal clinical data we will attempt to collect. If possible, we will
work with participants and their healthcare providers to complete pages 5-11, which represent the
"extended" clinical data we will gather if practical/possible.

Demographics
Age at diagnosis
Sex
Height

Weight
Date of visit
Date of admission

Self-reported ancestry

Age (in years)
0 Males
1 Females
value (in cm)
-1 Don't know
-3 Prefer not to answer
value (in Kg)
-1 Don't know
-3 Prefer not to answer
Date (mm-dd-yyyy)
Date (mm-dd-yyyy)
0 White
1 Black
2 Hispanic
3 Asian
4 More than one race
-1 Don't know
-3 Prefer not to answer

Smoking, Health, and Medication History
Have you smoked at least 100 cigarettes in
your entire life? (There are 20 cigarettes in a
pack.)?

0 Yes
1 No
-1 Don't know
-3 Prefer not to answer

When you smoke/have smoked, how many
cigarettes do/did you usually smoke daily?

0 I don't smoke regularly
1 1-10
2 11-20
3 21-30
4 31 or more
-1 Do not know
-3 Prefer not to answer

Self-reported comorbidities

0 Diabetes
1 Cardiovascular diseases
2 Renal insufficiency
3 COPD
4 Malignant tumour (cancer)
5 Autoimmune diseases
6 Hypertension
-7 None of the above
-1 Don’t know

When have you last used the following
medications? Please fill in your answer for
each row.

Non-steroidal anti-inflammatory drugs (look at
examples below)
Paracetamol / acetaminophen (look at examples
below)
Asthma medication
Pollen allergy medications
Antibiotics
Myocardial infarction or stroke medication (examples)
Blood thinners (examples)
ACE-inhibitors for blood pressure (examples)
ARBs (examples)
immuno-suppressive therapies (e.g., corticosteroids,
DMARDs, anti-cytokine antibodies)
-3 Prefer not to answer
-1 Don’t know

COVID-19 History (reported by patient or provider)

What symptoms did you have?

If you have cough or fever for how many
days?

0 cough
1 fever
2 difficulty breathing
3 fatigue / lethargy
4 muscle pain
-7 None of the above
-1 Don’t know
value (days)
-1 Don't know
-3 Prefer not to answer

COVID-19 History (likely reported by provider but may be reported by patient and/or extracted
from medical records)

Respiratory rate at admission

0 not elevated
1 slightly elevated
2 moderately elevated
3 severely elevated
-1 Don’t know

Pneumonia

0 Not present
1 Suspected, no radiological signs
2 Unilateral
3 Bilateral (dual)
-1 Don’t know

HIghest level of respiratory support

If ventilator was used, for how many days?
Septic shock
Multiple organ dysfunction/failure

0 oxygen (mask, nasal cannula)
1 non-invasive ventilation (CPAP, BIPAP)
2 intubation
-1 Don't know
-7 None of the above
value (days)
-1 Don't know
0 No 1 Yes -1 Don't know
0 No 1 Yes -1 Don't know

Basic Demographics
Age at diagnosis

Age (years)

Are you currently pregnant? If so, enter gestational age

0 Male
1 Female
Gestational age (months)
-1 Male or not currently pregnant

Height (cm)

value (in cm)
-1 Don't know
-3 Prefer not to answer

Weight (Kg)

value (in Kg)
-1 Don't know
-3 Prefer not to answer

Sex

Self-reported ancestry

0 White
1 Black
2 Hispanic
3 Asian
4 More than one race
-1 Don't know
-3 Prefer not to answer

Highest educational level

0 Elementary/primary school 1 High school 2 Vocational school/2 y

How physically taxing is your job? Choose the best option

0 I am not employed or my job involves sitting and not much
walking
1 my job involves walking but no lifting or carrying heavy
objects
2 I have to walk a lot and lift objects and go up stairs or uphill
3 my job involves heavy physical labor, where I have to lift or
carry heavy objects, dig, shovel, or use a hammer
-1 Do not know
-3 Prefer not to answer

COVID19-related symptoms
COVID19 test result
Cough
Days with cough
Difficulty breathing
Fever
Highest temp (Celsius)
Days with Fever
Fatigue
Myalgia (general aches and pain)
Runny nose
Sore throat
Loss of taste/smell sense
Pneumonia

0 Negative 1 Positive -1 Don't know
0 No 1 Yes -1 Don't know
value -1 Don't know
0 No 1 Yes, Slight 2 Yes, Moderate 3 Yes, Severe -1 Don't know
0 No 1 Yes -1 Don't know
value (in celsius) -1 Don't know
value -1 Don't know
0 No 1 Yes -1 Don't know
0 No 1 Yes -1 Don't know
0 No 1 Yes -1 Don't know
0 No 1 Yes -1 Don't know
0 No 1 Yes -1 Don't know
0 Absent 1 Monolateral 2 Bilateral 3 Bilateral diffused -1 Unknown

Exposure
Exposed to known COVID19 carrier
Travel
Are you working as medical professional?

0 No 1 Yes -1 Don't know
0 Domestic 1 International 2 Domestic and International 3 None -1
0 No 1 Yes -3 Prefer not to answer -1 Don't know

Risk Factors
Have you smoked at least 100 cigarettes in your entire life? (There are 20 cigarettes in a
pack.)?

0 Yes
1 No
-1 Don't know
-3 Prefer not to answer

When you smoke/have smoked, how many cigarettes do/did you usually smoke daily?

0 I don't smoke regularly
1 1-10
2 11-20
3 21-30
4 31 or more
-1 Do not know
-3 Prefer not to answer

How often do you consume alcoholic beverages?

0 Never 1 Once a month or less 2 2-4 times a month 3 2-3 times p

Immune system
AIDS
Immunocompromised status
Organ transplant
Other inflammatory disease
Type I diabetes

0 No
0 No
0 No
0 No
0 No

1
1
1
1
1

Yes -1
Yes -1
Yes -1
Yes -1
Yes -1

Don't know
Don't know
Don't know
Don't know
Don't know

Respiratory system
Asthma
Chronic obstructive lung disease
Cystic Fibrosis
Sleep Apnea

0 No
0 No
0 No
0 No

1
1
1
1

Yes -1
Yes -1
Yes -1
Yes -1

Don't know
Don't know
Don't know
Don't know

Genitourinary/Metabolic
Chronic kidney disease
Liver disease
Type II diabetes

0 No 1 Yes -1 Don't know
0 No 1 Yes -1 Don't know
0 No 1 Yes -1 Don't know

Cardiovascular system
Balloon angioplasty or percutanuous coronary intervention
Coronary artery bypass
Congestive heart failure
Hypertension
Myocardial infarction
Peripheral vascular disease
Stroke

0 No
0 No
0 No
0 No
0 No
0 No
0 No

Neurological
Dementia
Neurological disease

0 No 1 Yes -1 Don't know
0 No 1 Yes -1 Don't know

Cancer
Leukemia
Lymphoma
Malignant solid tumor

0 No 1 Yes -1 Don't know
0 No 1 Yes -1 Don't know
0 No 1 Yes -1 Don't know

1
1
1
1
1
1
1

Yes -1
Yes -1
Yes -1
Yes -1
Yes -1
Yes -1
Yes -1

Don't know
Don't know
Don't know
Don't know
Don't know
Don't know
Don't know

Care/hospital related information (to be filled by specialist)

Hospitalization

0 No
1 Yes
-1 Don't know

ICU admit

0 No
1 Yes
-1 Don't know

Date at the start of hospitalization

DD-MM-YYYY
-1 Don't know
0 Not hospitalized

Date at the end of hospitalization

DD-MM-YYYY
-1 Don't know
0 Not hospitalized

Reason for ending hospitalization

0 Discharge (recovered)
1 Death related to or as complication of COVID-19
2 Death unrelated to COVID-19
-1 Other/Unknown

Septic shock

0 No
1 Yes
-1 Don't know

Multiple organ dysfunction/failure

0 No
1 Yes
-1 Don't know

Respiratory rate at admission

0 not elevated
1 slightly elevated
2 moderately elevated
3 severely elevated
-1 Don’t know

HIghest level of respiratory support

0 oxygen (mask, nasal cannula)
1 non-invasive ventilation (CPAP, BIPAP)
2 intubation
-1 Don't know
-7 None of the above

If ventilator was used, for how many days?

value (days)
-1 Don't know

Vital signs upon admission
Respiratory frequency (breaths per minute)
Blood oxygen saturation (SpO2 %)

value (per minute)
-1 Don't know
value (%)
-1 Don't know

Medication/Treatment Are you receiving the following medications or treatments?

ACE-inhibitors (eg. Lisinopril): If so, when was this last taken?

0 Today or yesterday
1 2-7 days ago
2 1-4 weeks ago
3 1-12 months ago
4 Over a year ago
5 Never
-1 Unknown

Angiotension II Receptor Blockers (eg. Losartan): If so, when was this last taken?

0 Today or yesterday
1 2-7 days ago
2 1-4 weeks ago
3 1-12 months ago
4 Over a year ago
5 Never
-1 Unknown

Antibiotic: If so, when was this last taken?

0 Today or yesterday
1 2-7 days ago
2 1-4 weeks ago
3 1-12 months ago
4 Over a year ago
5 Never
-1 Unknown

Antiviral: If so, when was this last taken?

0 Today or yesterday
1 2-7 days ago
2 1-4 weeks ago
3 1-12 months ago
4 Over a year ago
5 Never
-1 Unknown

Allergy medications: If so, when was this last taken?

0 Today or yesterday
1 2-7 days ago
2 1-4 weeks ago
3 1-12 months ago
4 Over a year ago
5 Never
-1 Unknown

Androgen deprivation therapy: If so, when was this last taken?

0 Today or yesterday
1 2-7 days ago
2 1-4 weeks ago
3 1-12 months ago
4 Over a year ago
5 Never
-1 Unknown

Asthma medication: If so, when was this last taken?

0 Today or yesterday
1 2-7 days ago
2 1-4 weeks ago
3 1-12 months ago
4 Over a year ago
5 Never
-1 Unknown

Immunosuppressive medication (eg. corticosteroids, DMARDs, anti-cytokine antibodies): If so,
when was this last taken?

0 Today or yesterday
1 2-7 days ago
2 1-4 weeks ago
3 1-12 months ago
4 Over a year ago
5 Never
-1 Unknown

Non-steroidal anti-inflammatory drugs (eg. Ibuprofen/Motrin, Naproxen/Aleve): If so, when was
this last taken?

0 Today or yesterday
1 2-7 days ago
2 1-4 weeks ago
3 1-12 months ago
4 Over a year ago
5 Never
-1 Unknown

Other pain/fever relievers (eg. Aspirin, Paracetamol/acetaminophen): If so, when was this last
taken?

0 Today or yesterday
1 2-7 days ago
2 1-4 weeks ago
3 1-12 months ago
4 Over a year ago
5 Never
-1 Unknown

Blood thinners (eg. Eliquis, Xarelto, Pradaxa): If so, when was this last taken?

0 Today or yesterday
1 2-7 days ago
2 1-4 weeks ago
3 1-12 months ago
4 Over a year ago
5 Never
-1 Unknown

Imaging/Pathology: Please describe observations/impressions from:
X-rays
CT
Lab Values (are these units the same outside the US, or are different units used?)
Blood type
Rh factor
WBC (white blood cell count)
CRP (C-reactive protein)
TROP I (Troponin-I)
TROP T (Troponin T)
BNP (B-type Natriuretic Peptide)
LDH (Lactic acid dehydrogenase, Serum)
AST (Aspartate amino transferase)
ALT (Alanine amino transferase)
D-dimer
IL-6 (Interleukin 6)
Serum Ferritin
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Appendix 2 - Recruitment Materials
The text of the flyer is provided below and may be modified slightly to reflect minor updates
(e.g., contact information, website URL) as needed. The specific version of the recruitment flyer
for distribution by OMS contains the [[bracketed]] language below per OMS’s request. The
format may also be modified by the NHGRI communications team, without changing any of the
content.
Why are we doing this study?
Coronavirus 2019 (COVID-19) is a serious public health problem. The goal of this study is to
compare biomarkers like genetic differences in people with COVID-19 and understand how
these markers may influence symptoms. We hope that we can use this information to help
develop therapies to reduce the severity of symptoms of COVID-19.
Who can join?
Anyone who has tested positive for SARS-CoV-2 infection at any point may be eligible to join.
We will use the clinical information and samples of people who test positive for our main
analyses.
What is involved?
People in this study will:
• Provide a blood sample
• Fill out a brief health questionnaire either by phone or online
• Be contacted to share health and/or symptom updates with us for 30-60 days after
joining the study
• Be offered compensation for completing the blood sample and brief health
questionnaire (up to $70)
Privacy and confidentiality are very important to us. [[We know this is especially important for
NIH Employees and their families.]] All information shared with us will be coded. We will not
return individual genetic results, and after you fill out the survey and donate your blood
sample, we plan very limited continued contact with you only to get updates on your health.
We may recontact you for this information for a year after you have joined the study. [[This
study is not connected to NIH Occupational Medical Services (OMS), and your participation in
this study will have no impact on the care that OMS offers.]]
We intend for our study to help more patients benefit from this research. We hope that you will
consider partnering with us on this important project. If you are interested, please contact us at
COVIDcode@nih.gov or (240) 274-6777 (QR code).
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Spanish Version (certified translation 22MAY2020)
¿Por qué realizamos este estudio?
La enfermedad por coronavirus de 2019 (COVID-19) es un problema grave de salud pública. El
objetivo de este estudio es comparar biomarcadores, como diferencias genéticas en personas
con COVID-19, y comprender cómo estos marcadores pueden influir en los síntomas.
Esperamos poder usar esta información para ayudar a diseñar terapias a fin de reducir la
intensidad de los síntomas de la COVID-19.
¿Quién puede inscribirse?
Toda persona que haya tenido un resultado positivo de la prueba de infección por SARS-CoV-2
puede ser apta para inscribirse. Usaremos la información clínica y las muestras de las personas
con resultados positivos para nuestros análisis principales.
¿Qué implica?
Las personas en este estudio harán lo siguiente:
• darán una muestra de sangre;
• completarán un cuestionario médico corto, ya sea por teléfono o en línea;
• las contactaremos para que actualicen su estado de salud o sus síntomas de 30 a 60 días
después de haberse inscrito en el estudio.
• recibirán una compensación por completar la muestra de sangre y un breve cuestionario
de salud (hasta $70)
La privacidad y la confidencialidad son muy importantes para nosotros. [[Entendemos que este
es especialmente importante para los empleados de NIH y sus familias.]] Codificaremos toda la
información que nos dé. No le daremos los resultados individuales de las pruebas genéticas, y
después de que complete el cuestionario y le tomemos la muestra de sangre, prevemos
contactarlo en muy limitadas ocasiones solo para que nos actualice sobre su salud. Es posible
que lo volvamos a contactar para obtener esta información 1 año después de que se haya
inscrito en el estudio. [[Este studio no está conectado a los NIH Occupational Medical Services
(OMS), y su participación en este estudio no tendrá ningún impacto en la atención que ofrece la
OMS.]]
Tenemos la intención de ayudar a que más pacientes se beneficien de esta investigación.
Esperamos que considere hacer equipo con nosotros para este importante proyecto. Si está
interesado, comuníquese con nosotros a COVIDcode@nih.gov o al (240) 274-6777 (código QR).
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ClinSeq ® Recruitment Letter
®

Dear Participant,

I hope that this letter finds you well amidst the current COVID-19 pandemic. Many
people in the ClinSeq study have asked if there are research studies they can join to
contribute to our understanding of this disease. I am sure that many more of you have
had these questions, so I am writing to tell you what we and others at the NIH are
doing.
If you have tested positive for COVID-19, we invite you to join a study we are
doing called COVIDcode. This project looks at the role genes play in the severity of a
person’s symptoms of COVID-19. Participation involves one visit to the NIH for a
blood draw and a survey. If you are willing to join, please contact the study team at
COVIDcode@mail.nih.gov or (240)274-6777. You can learn more by going to
https://www.genome.gov/covidcode.

If you had not had a positive test for COVID-19 (including if you had symptoms
but were never tested), you may be eligible for other studies. These include
projects to develop vaccines and treatments, to learn how many people had COVID-19
without symptoms, and to look at immune response in people with the disease. To learn
more, please visit: https://www.niaid.nih.gov/diseases-conditions/covid-19-clinicalresearch

Whether you join these studies is your choice. If you choose not to join or withdraw
from those studies, it will not affect your participation in ClinSeq®. We do not plan to do
any COVID-19 research with the samples you gave for the ClinSeq® project. We never
share your contact information with researchers unless you say we can.
The NIH also has a website with general information and resources about
COVID-19 (www.nih.gov/health-information/coronavirus). It includes information
about the symptoms, how to protect yourself (such as making cloth masks and
cleaning your home), how to get testing, ways to cope (such as how to talk to manage
stress or talk to children) and more.
As always, we are extremely grateful to you for your participation.
Wishing you the best of health,

Priscilla Chan
Research Assistant, ClinSeq
301-443-6160
clinseq@mail.nih.gov
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Appendix 3 – COVIDcode Website Text
The NIH Office of Patient Recruitment (OPR) and/or the NHGRI Communications Branch will
create and host a patient-facing recruitment website containing the language below. The QR
code placed on all recruitment materials will point one of these two sites. Areas highlighted in
yellow pertain to Sampling Group 2 and/or will be developed in coordination with IT staff create
the study website. Note that we are requesting IRB permission to add information about
protections for individuals in Sampling Group 2 without additional review.
Coronavirus 2019 (COVID-19) is a serious public health problem. We think that genetics may play
a role in how serious the illness becomes in certain people. Genes are the instructions that our
body use to grow and develop. Variations in a person’s genes can cause medical conditions and
can be the reason why some people get sicker than others.
The goal of this study is to learn more about the genetic contributions to the severity of disease
of COVID-19. We hope that we can use this information to develop therapies to reduce the
severity of symptoms of COVID-19 in some people.
Who can join?
Anyone who has tested positive for SARS-CoV-2 infection may be eligible to join. We will use the
clinical information and samples of people who test positive for our main analyses.
What is involved?
If you join this study, we will work with you or your healthcare provider to fill out a survey about
your personal health history and experience with symptoms of COVID-19. This should take less
than 30 minutes to complete. We will also ask you to donate a blood sample for research use.
We will use this to study your DNA.
Privacy and confidentiality are very important to us. We know this is especially important for
NIH Employees and their families. If you are an NIH Employee (including contractors) or are
related to an NIH employee, please click here for important information. [[“here” links to the
section below titled “For NIH Employees”]] All information shared with us will be coded. We
will not return individual results, and after you fill out the survey and donate your blood
sample, we plan very limited continued contact with you only to get updates on your health.
We intend for our study to help more patients benefit from this research. If you are interested,
please contact us at COVIDcode@mail.nih.gov or PHONE # TBD [[will be entered when this
information becomes available]]
(OPR Recruitment website only)
For more information:
NIH Clinical Center Office of Patient Recruitment
800-411-1222 (refer to NIH study #)
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TTY users call via MD relay 7-1-1
Se habla español
PRPL@cc.nih.gov
https://go.usa.gov/xVGFc
(NHGRI Current Clinical Studies website only)
For more information:
COVIDcode Study Team
Phone: TBD
Email: COVIDcode@mail.nih.gov
For NIH Employees [[link from above points here, separate page/specific section]]
NIH employees, contractors, special volunteers, trainees, and guest researchers may join in NIH
studies if they wish to do so. You should not feel compelled or required to participate in this or
any other NIH study. We will take special steps to ensure your privacy and confidentiality if you
decide to take part in the study. These include:
• Training all study staff about the procedures we have in place to protect your
confidentiality and privacy
• Giving your sample and information a code number, tightly restricting access to the
people who can link your code number with your personal information, and using that
code number instead of your personal information whenever possible
• [[[OMS/protocol interactions will be described in detail here]] – we request that the IRB
allow us to include these privacy protections verbatim without additional IRB review
Please review Appendix C [links to PDF of document] of the NIH SOP that specifically discusses
staff involvement in research studies. You can find the whole SOP here [links to entire SOP].
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Appendix 4: COVID-19 Verbal Consent Script for NIHCC participants (Sampling Group 1)
Consent will be administered verbally by study staff. Appropriate language describing
relationship used throughout. “You/your” may be replaced with “your [spouse/child/loved one]”
as needed. Participant/LAR questions will be answered as needed throughout; consenting study
staff will return to the script after answering questions. All participants will be provided with
written information about the NIH policies on the Privacy Act and Certificate of Confidentiality.
If a participant indicates that they have not received this document, they will be sent the
document.
___________
Thank you for your interest in the Genetics of COVID-19 susceptibility and manifestations
research study. Please ask me any questions you want as they come up.
Have you reviewed the information sent to you about the Privacy Act and Certificate of
Confidentiality?  If participant answers “no,” the document will be sent to the participant to
review prior to consent. If the participant is unable to receive the written document, it may be
read to them.
Do you have any questions about this information?
The goal of this study is to learn more about how genes may play a role in COVID-19 disease. We
will do this by studying the DNA of people who have tested positive for the new coronavirus.
It is your choice to join this study – you do not have to join the study. Receiving normal clinical
care is an alternative to being in this study. If you decide to join the study, there are two main
things we hope to get from you. First, we will work with you or your providers to complete a
questionnaire asking about your health history and COVID-19 symptoms. Second, we will ask
you to donate a blood sample, which is about 2 tablespoons of blood. We will use this blood
sample to study your DNA. In this study, we will “read through” all of your DNA. This is called
“sequencing.”
As part of this research study, we will put your genetic information in a large database for broad
sharing with the research community. Your genetic information will be labeled with a code and
not with your name or other information that could be used to easily identify you, and only
qualified researchers will be able to access this information. If you do not wish to have your data
shared, you should not enroll in this study.
Your privacy and confidentiality are important to us. Your DNA and your health information will
be coded. Only the people working directly on this study can connect your sample code to
personal information, like your name and address. We plan to store your samples and health
information and we may use them to do other research studies in the future. We may share only
your coded information with other qualified researchers trying to learn about COVID-19. Other
researchers we share your information with will not be able to link your specimens or data back
to you.
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There are minor risks to being in this study. Giving a blood sample can hurt and there is a small
risk of infection. In spite of all of the safety measures that we will use, we cannot guarantee
that your identity will never become known. There is a very small chance that you may be
identified; for example, through unauthorized access to databases we will use. Every precaution
will be taken to minimize this risk. You may not want to answer some of the questions we ask
about your health. You may not benefit directly from this study and we won’t return any
individual genetic results to you.
You will be offered compensation for the completion of each of the protocol activities. You may
receive $10 to complete the survey, $30 for the blood draw, and $20 for your visit to get the
blood draw. You may be asked to complete a follow up survey. If you complete the follow up
survey, you will be offered an additional $10.
You can withdraw from the study at any time. If you choose to withdraw, we need to talk
with you about what to do with your samples and information. It may not be possible to
destroy all data that have been generated on you. Most of your participation in this study will
take place in the month or two after this phone call but we may recontact you for up to a
year.
I will share information about how to access the study website with you. It will list all of our
contact information; please call us if you have questions or concerns. If we have results to share
from this study, we will post them on this website.
Do you have any [more] questions?
Do you want to move forward with joining the study?
“Yes” – participant/LAR agrees to join study
“No” – participant/LAR declines to join the study and is thanked by study staff
_________________________________________ Study Staff Signature and Date
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Certificate of Confidentiality
To help us protect your privacy, the NIH Intramural Program has received a Certificate of
Confidentiality (Certificate). With this certificate, researchers may not release or use data or
information about you except in certain circumstances.
NIH researchers must not share information that may identify you in any federal, state, or local
civil, criminal, administrative, legislative, or other proceedings, for example, if requested by a
court.
The Certificate does not protect your information when it:
1. is disclosed to people connected with the research, for example, information may be used
for auditing or program evaluation internally by the NIH; or
2. is required to be disclosed by Federal, State, or local laws, for example, when information
must be disclosed to meet the legal requirements of the federal Food and Drug
Administration (FDA);
3. is for other research;
4. is disclosed with your consent.
The Certificate does not prevent you from voluntarily releasing information about yourself or
your involvement in this research.
The Certificate will not be used to prevent disclosure to state or local authorities of harm to self
or others including, for example, child abuse and neglect, and by signing below you consent to
those disclosures. Other permissions for release may be made by signing NIH forms, such as the
Notice and Acknowledgement of Information Practices consent.
Privacy Act
The Federal Privacy Act generally protects the confidentiality of your NIH medical records we
collect under the authority of the Public Health Service Act. In some cases, the Privacy Act
protections differ from the Certificate of Confidentiality. For example, sometimes the Privacy
Act allows release of information from your medical record without your permission, for
example, if it is requested by Congress. Information may also be released for certain research
purposes with due consideration and protection, to those engaged by the agency for research
purposes, to certain federal and state agencies, for HIV partner notification, for infectious
disease or abuse or neglect reporting, to tumor registries, for quality assessment and medical
audits, or when the NIH is involved in a lawsuit. However, NIH will only release information
from your medical record if it is permitted by both the Certificate of Confidentiality and the
Privacy Act.
Your medical records are maintained at the NIH in accordance with the Privacy Act of 1974.
Much of the medical information obtained about you will be stored in a computer system and
used for research by NIH scientists, some of whom may have no personal contact with you.
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Much of the information will eventually be used in publications, but your identity will not be
revealed. In addition, certain diseases or conditions, including infectious diseases, may be
reported to appropriate representatives of the State or Federal Government as required by law.
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Appendix 5: COVID-19 Verbal Consent Script for Sampling Group 2
Consent will be administered verbally by study staff. Appropriate language describing
relationship used throughout. “You/your” may be replaced with “your [spouse/child/loved one]”
as needed. Participant/LAR questions will be answered as needed throughout; consenting study
staff will return to the script after answering questions. All participants will be provided with
written information about the NIH policies on the Privacy Act and Certificate of Confidentiality.
If a participant indicates that they have not received this document, they will be sent the
document. OMS participants will be provided with a physical or electronic copy of Appendix C
from SOP14F prior to verbal consent whenever possible. If a participant indicates that they have
not received this Appendix, then the text of the Appendix will be read to them.
________
(For OMS participants) Thank you for your interest in the Genetics of COVID-19 susceptibility and
manifestations research study. Have you reviewed Appendix C from the NIH SOP describing
protections for NIH employees participating in research?
 If participant answers “no,” text of Appendix C from SOP14F will be read at this point. See
below.
Have you reviewed the information sent to you about the Privacy Act and Certificate of
Confidentiality?  If participant answers “no,” the document will be sent to the participant to
review prior to consent.
Do you have any questions about this information?
Please ask me any questions as they come up. The goal of this study is to learn more about how
genes may play a role in COVID-19 disease. We will do this by studying the DNA of people who
have tested positive for the new coronavirus.
It is your choice to join this study – you do not have to join the study. Receiving normal clinical
care is an alternative to being in this study. If you decide to join the study, there are two main
things we hope to get from you. First, we will work with you or your providers to complete a
questionnaire asking about your health history and COVID-19 symptoms. Second, we will ask you
to donate a blood sample, which is about 2 tablespoons of blood. We will use this blood sample
to study your DNA. In this study, we will “read through” all of your DNA. This is called
“sequencing.”
As part of this research study, we will put your genetic information in a large database for broad
sharing with the research community. Your genetic information will be labeled with a code and
not with your name or other information that could be used to easily identify you, and only
qualified researchers will be able to access this information. If you do not wish to have your data
shared, you should not enroll in this study.
Your privacy and confidentiality are important to us. Your DNA and your health information will
be coded. Only the people working directly on this study can connect your sample code to
personal information, like your name and address. We plan to store your samples and health
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information and we may use them to do other research studies in the future. We may share only
your coded information with other qualified researchers trying to learn about COVID-19. Other
researchers we share your information with will not be able to link your specimens or data back
to you.
There are minor risks to being in this study. Giving a blood sample can hurt and there is a small
risk of infection. In spite of all of the safety measures that we will use, we cannot guarantee
that your identity will never become known. There is a very small chance that you may be
identified; for example, through unauthorized access to databases we will use. Every precaution
will be taken to minimize this risk. You may not want to answer some of the questions we ask
about your health. You may not benefit directly from this study and we won’t return any
individual genetic results to you.
You will be offered compensation for the completion of each of the protocol activities. You may
receive $10 to complete the survey, $30 for the blood draw, and $20 for your visit to get the
blood draw. You may be asked to complete a follow up survey. If you complete the follow up
survey, you will be offered an additional $10.
You can withdraw from the study at any time. If you choose to withdraw, we need to talk
with you about what to do with your samples and information. Most of your participation in
this study will take place in the month or two after this phone call but we may recontact you
for up to a year.
I will share information about how to access the study website with you. It will list all of our
contact information; please call us if you have questions or concerns. If we have results to
share from this study, we will post them on this website.
Do you have any [more] questions?
Do you want to move forward with joining the study?
“Yes” – participant/LAR agrees to join study
“No” – participant/LAR declines to join the study and is thanked by study staff
_________________________________________ Study Staff Signature and Date
Appendix C from SOP 14F
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Certificate of Confidentiality and Privacy Act
Certificate of Confidentiality
To help us protect your privacy, the NIH Intramural Program has received a Certificate of
Confidentiality (Certificate). With this certificate, researchers may not release or use data or
information about you except in certain circumstances.
NIH researchers must not share information that may identify you in any federal, state, or local
civil, criminal, administrative, legislative, or other proceedings, for example, if requested by a
court.
The Certificate does not protect your information when it:
1. is disclosed to people connected with the research, for example, information may be used
for auditing or program evaluation internally by the NIH; or
2. is required to be disclosed by Federal, State, or local laws, for example, when information
must be disclosed to meet the legal requirements of the federal Food and Drug
Administration (FDA);
3. is for other research;
4. is disclosed with your consent.
The Certificate does not prevent you from voluntarily releasing information about yourself or
your involvement in this research.
The Certificate will not be used to prevent disclosure to state or local authorities of harm to self
or others including, for example, child abuse and neglect, and by signing below you consent to
those disclosures. Other permissions for release may be made by signing NIH forms, such as the
Notice and Acknowledgement of Information Practices consent.
Privacy Act
The Federal Privacy Act generally protects the confidentiality of your NIH medical records we
collect under the authority of the Public Health Service Act. In some cases, the Privacy Act
protections differ from the Certificate of Confidentiality. For example, sometimes the Privacy
Act allows release of information from your medical record without your permission, for
example, if it is requested by Congress. Information may also be released for certain research
purposes with due consideration and protection, to those engaged by the agency for research
purposes, to certain federal and state agencies, for HIV partner notification, for infectious
disease or abuse or neglect reporting, to tumor registries, for quality assessment and medical
audits, or when the NIH is involved in a lawsuit. However, NIH will only release information
from your medical record if it is permitted by both the Certificate of Confidentiality and the
Privacy Act.
Your medical records are maintained at the NIH in accordance with the Privacy Act of 1974.
Much of the medical information obtained about you will be stored in a computer system and
used for research by NIH scientists, some of whom may have no personal contact with you.
Much of the information will eventually be used in publications, but your identity will not be
revealed. In addition, certain diseases or conditions, including infectious diseases, may be
reported to appropriate representatives of the State or Federal Government as required by law.
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Appendix 6: COVID-19 Verbal Assent Script for Minor Participants (Sampling Groups 1 &2)
Assent will be administered verbally by study staff. Participant answered as needed
throughout; consenting study staff will return to the script after answering questions. [COVID19] is a placeholder for whatever term the minor is most comfortable with in describing the
disease associated with SARS-CoV-2 infection, e.g., many children commonly refer to the
disease and the infection as “the coronavirus.”
___________
We are asking you to join a research study to help us learn more about [COVID-19]. We want to
study the DNA of people who have been tested for [COVID-19]. Studying your DNA may tell us
why you got sick or did not get sick from [COVID-19].
If you decide to be in the study, we will get a blood sample and ask a grown-up like your mom
or dad some questions about your health for up to a year. We will not tell you anything about
your DNA that we study.
You do not have to be in this study if you do not want to. Giving blood can hurt. You may not
want to answer the questions we ask. Some people do not want to have their DNA studied.
These are reasons you may not want to be in the study.
Do you have any questions?
Do you want to move forward with joining the study?
“Yes” – participant agrees to join the study
“No” – participant declines to join the study and is thanked by study staff
_________________________________________ Study Staff Signature and Date

