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Abstract

Background: Early evidence suggests that the frequency and type of long-term complications stemming from
SARS-CoV-2 infection may depend on the severity of initial presentation. However, additional unidentified factors
may also play a role including those related to the individual, the environment and/or the specific strain of the virus.
The long-term health impacts of SARS-CoV-2 will have major implications for health care utilization, care processes
and quality and costs of care for Veterans, both within the VA and in the community. Over 200,000 Veterans have
had COVID-19. Although the long-term consequences of this novel iliness are unknown, it is clear they will often be
significant. Our overarching goal in the Long-Term Outcome Study (LTO) is to advance VA HSR&D research into
the consequences and care of COVID-19 infection by developing and releasing integrated multi-modal data and
results on long-term outcomes of COVID for use by VA clinical, research and operations communities. We will do so
via a coordinated program of data production and analysis using the VA electronic health record (EHR) and other
administrative sources (e.g., Medicare), de novo longitudinal survey, and qualitative inquiry. This work will be
closely coordinated with the COVID-19 Observational Research Collaboratory (CORC) Coordinating Center (CCC)
and the burgeoning community of HSR&D-funded COVID researchers.

This study aims to examine the long-term outcomes in Veterans infected and uninfected with SARS-CoV-2.

Aim 1: Using VINCI-CDW data, patients will be identified who had a SARS-CoV-2 test since February 2020. We will
use a combination of traditional epidemiologic studies, and machine learning algorithms to determine the long-term,
multi-systemic and functional adverse outcomes and/or syndromes related to SARS-CoV-2. Members of the
research team are currently developing methods to identify new onset and exacerbations in comorbidities following
SARS-CoV-2 iliness in Veterans.

Aim 2: Determine Veteran-Reported Outcome Effects Using Structured Survey on domains such as self-
reported symptoms, disability, and financial impacts, measured repeatedly over 36 months.
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Protocol Title: COVID-19 Observational Research Collaboratory

1. Introduction

The majority of patients infected with SARS-CoV-2 develop relatively mild, self-limiting, flu-like symptoms that do
not require hospitalization. However, a small proportion develop severe viral pneumonia and hypoxemia, which may
progress to respiratory failure, ARDS, cytokine release syndrome, multiorgan failure and death. These patients
need hospitalization, frequently require admission to the intensive care unit, often need mechanical ventilation, and
have a high mortality.

The COVID-19 pandemic has evolved so quickly that it is still unclear what proportion of infected patients
experience adverse outcomes such as hospitalization, ICU admission, mechanical ventilation and death. It is also
unclear why a small minority develop severe, life-threatening COVID-19 while the majority have mild or even
asymptomatic presentation.

Furthermore, it is becoming apparent that many patients continue to experience symptoms and adverse effects
from COVID-19 infection for a long period of time after the acute symptoms subside, a condition known as long
COVID. A particular interest of this project is to evaluate the long-term manifestations and outcomes of SARS-CoV-
2. The literature so far suggests the following:

¢ Long-term adverse outcomes may occur not only among survivors of severe acute COVID-19 illness, but among
the much larger group who were asymptomatic or minimally symptomatic at presentation.

e A variety of multi-systemic long-term complications are being described related to direct tissue invasion via
ACE2 receptors (e.g. lungs, heart, kidneys, CNS), immunologic activation and/or hypercoagulability.

e Early evidence suggests that the frequency and type of long-term complications may depend on the severity of
initial presentation. However, additional unidentified factors may also play a role including those related to the
individual, the environment and/or the specific strain of the virus.

e Some individuals appear to have persistent symptoms (e.g., fatigue, joint pain and cognitive dysfunction) after
clearing the virus (“COVID long haulers”).'®' It is not known how prevalent this potential new syndrome might
be, the timeline, extent and reversibility of clinical manifestations.

e A “post-ICU” syndrome has been described among survivors of sepsis, respiratory failure, and SARS-CoV and
MERS-CoV including decrements in cognitive and physical function, psychological health, quality of life and loss
of independence’?'® but has not been well characterized in SARS-CoV-2.

e The long-term health impacts of SARS-CoV-2 will have major implications for health care utilization, care
processes and quality and costs of care for Veterans, both within the VA and in the community.

For Aim 1, We propose to use national VA electronic data derived from the Corporate Data Warehouse to extract
the electronic health records of all VA patients who tested positive for SARS-CoV-2 as well as appropriate control
VA enrollees who were in care at the same time but did not test positive for SARS-CoV-2, to determine the rate of
adverse outcomes, identify independent predictors and develop innovative, state-of-the-art prediction models of
adverse outcomes, evaluate the effectiveness of pharmacotherapies on adverse outcomes and evaluate the impact
of SARS-CoV-2 on healthcare utilization.

Aim 2 is a prospective survey of Veterans that has been funded by national HSR&D as a part of the COVID-19
Observational Research Collaboratory (CORC). The CORC is an integrated suite of activities includes secondary
analyses of data, the development of this survey (submitted for review here), and other activities not yet progressed
to the level of human subjects research and/or being led at other centers. Because the needs of Veterans continue
to evolve across the epidemic, all CORC research could not be pre-planned—instead, the project had to be divided



into multiple phases. The CORC team, all the way up to HSR&D Director David Atkins, recognize that this places
additional burdens on review process, and are grateful for your flexibility.

The primary scientific question of Aim 2 is “what are the effects of having gotten COVID-19 among Veteran
survivors?” In this specific proposal, this question will be answered by comparing a random sample of Veteran
survivors of COVID-19 to carefully matched non-COVID Veterans who had the same risk of acquiring COVID, but
did not. Our primary outcomes are disability, health-related quality of life, mobility, caregiving receipt, financial
hardship, and non-VA healthcare use.

The human subjects research aspects of this work will be conducted exclusively at VA Ann Arbor by approved study
team members.

We wish to emphasize that while the application of these techniques to the specific population of Veterans with
COVID is highly novel, the techniques themselves are not. They have been developed over the last 10 years at VA
Ann Arbor in the study of patients who survived in-hospital cardiac arrest, where they have been highly informative.
These techniques for identifying relevant Veterans, contacting them, seeking verbal informed consent, using a brief
survey instrument, and following them up over time have all been previously reviewed in detail by AAVA’s RDC and
IRB as part of IIRs: 1) ResCU I [lIR 13-079] and ResCU Il [IIR 17-045], and approved and re-approved as part of
continuing review.

Aim 2 will utilize the VA Corporate Data Warehouse (CDW) secondary data analysis from Aim 1 to identify all
Veterans to be surveyed. These data will come from the CDW and is secured under a HIPAA waiver.

Scientific Background

Scientifically, it has become increasingly clear that patients who survive the illness caused by SARS-CoV-2—that is,
COVID-19—have a wide range of ongoing concerns. Whereas once some assumed the COVID-19 would be rapid
but self-limited illness (ending in either mortality or recovery), it is instead clear that something is still going on with
these patients. Lay press reports have termed this “Long COVID” or “Long-Haulers”, and have framed it as
consistent with other post-illness syndromes or as something entirely new and different.6-® A robust online
community has evolved (e.g. https:// www . survivorcorps . com) and the CDC has begun doing education about its
existence ( https:// www .cdc.gov /coronavirus/2019-ncov/long-term-effects.html ). The NIH has announced a major
call for research into Post Acute Sequelae of COVID.® By October 2020, del Rio, Collins, and Malani reviewed
potential long-term consequences in JAMA and noted potential sequelae in nearly every organ.’® The United
Kingdom’s National Institute for Health and Care Excellence, the Scottish Intercollegiate Guidelines Network, and
the Royal College of General Practitioners have already endeavored to release guidelines for Long-COVID, and
these have been critiqued’ as being insufficiently immunologically specific, even as that critique seems to omit any
awareness of non-immunologically mediated consequences of illness.'? No generally accepted case definition or
consensus theory of “long-term outcomes” exists yet.

This may be, in part, because population-based surveillance has been woefully rare to this point, and what is out
there has recreated nearly every form of bias in measurement described in any epidemiologic text—particularly

Figure 1. Readmission or death highly selected samples with substantial non-random missingness in outcome
after COVID-19 in VA, Spring 2020 ascertainment. Within these selected samples, there is often a very
[4] covio-19vs pneumoria substantial focus on specific symptoms. 6-month follow-up from Spring 2020
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among survivors of COVID, yet also a 65% refusal-to-participate rate.' Frequent worsening of mental health and
limited access to care were noted among respondents to an online convenience sample of Canadians.'®

What U.S.-based population-based data are available raise troubling signals. A multi-state follow-up of patients with
a positive COVID test from spring 2020 found that a third had not returned to work 2-3 weeks later.'® Similar rates
are being seen in a new national cohort study funded by NHLBI. (unpublished data) While a report from a single
home health company in New York City suggested dramatic early improvements'’, patients hospitalized at 38
hospitals in Michigan from the spring 2020 wave were followed for 60-days and found 38% were still unable to
return to their normal activity, 49% reported mental health effects of their iliness, 23% had lost a job because of their
illness and its sequelae, and 37% reported negative financial impacts of their illness; yet this study was only able to
follow-up 42% of those alive and whom it attempted to contact.’ We recently have shown in a JAMA article'® that
Veterans with COVID-19 (n=2,179) have an increased risk of readmission or death in the 10-days but not 60-days
after discharge compared to matched patients with pneumonia or heart failure. (Figure 1) Of those readmitted, the
most common readmission diagnoses were COVID-19 (30.2%), sepsis (8.5%), pneumonia (3.1%), and heart failure
(3.1%). During readmission, 22.6% were treated in ICU, 7.1% were mechanically ventilated, and 7.9% received
vasopressors. Readmission problems after COVID were of the same order of magnitude as readmission problems
after pneumonia or heart failure—well-established problems of impact.

The exponential growth of the COVID-19 literature makes a more comprehensive overview both impossible and
outdated by the time it is finished. Interpreting the above key findings in the COVID-19 literature in light of existing
literature on long-term outcomes of other acute infectious diseases'?'%20 identifies gaps in the literature not likely to
be filled by other groups, emphasizing VA HSR&D’s comparative advantages.

First of all, it makes it clear that measuring the long-term outcomes of COVID-19 among Veterans is not a trivial
task. Depending on the purpose, that question must be operationalized in different ways.

e For a clinician running a post-COVID clinic, the central issue is: what are the range and expected
frequencies of health problems that a Veteran coming to the clinic may have?

e For those seeking to understand the natural history of COVID-19, the central issue is: what would the
patient’s life have been like if they had not been infected with SARS-CoV-27?

e Forthose studying recovery from acute iliness, the central issue is: what is distinctive about COVID-19
recovery relative to other recoveries from equally severe acute illnesses?

e Forthose charged with planning for health systems, the central issues may be: what can be done to prevent
future harm, improve the recovery of those who have already recovered from COVID-19, and plan for the
ongoing healthcare needs of those still in recovery?

e For Veterans recovering from COVID-19, their families and those who care for them: what are they to expect
in the future and what is the experience of having long-term complications of COVID-19 like?

The problems that patients with COVID-19 face represent the culmination of multiple different factors and dynamic
processes:

¢ SARS-CoV-2-specific damage and recovery

e Treatments for COVID-19 and associated complications

e 2020/2021 surge-related changes in access to and quality of care
e 2020/2021 economic and social disruptions

e Their pre-existing health, access to care, and social supports and environment



Because COVID-19'’s distribution is non-random among Veterans—and the fundamental implications of this
observation?'-2® is easy to overlook—identifying the “outcomes” of COVID-19 is not a trivial task. We propose
approaches to disentangle these factors in ways relevant to the key users above. We also propose that the past
literature has largely missed a focus on the distinctive issues of health services research. Past work has focused on
specific symptoms and organ dysfunction, rather than taking a patient-centered approach that puts overall health
needs and ability to participate in work and life at the center of the exploration. Such organ-specific science is
incredibly important, but also risks missing the issues that are driving central decrements of quality of life; moreover,
other groups outside of HSR&D are extensively investing in it. In many cases, not enough time has elapsed yet to
understand the outcomes of COVID-19. Furthermore, past work on “big picture” recovery has overwhelmingly not
had an explicit comparison group, or a comparison group matched in a relatively non-specific way. Given the non-
randomness of COVID infection?!, including its fundamental racial, ethnic?*, geographic, and temporal variation?,
this means that often past work is unable to disentangle what is caused by COVID and what is caused by the other
co-incident factors outlined above. We propose to correct some of these deficits.

2. Objectives

Aim 1

1. Determine the long-term multi-systemic and functional adverse outcomes of SARS-CoV-2 infection in the
Veteran population

2. Determine risk factors and develop prediction models for the development of long-term adverse outcomes of
SARS-CoV-2 to support risk stratification, mitigation, targeted outreach, preventive measures and treatment.

3. Evaluate the effectiveness of pharmacotherapies on the development of short- and long-term adverse outcomes
of SARS-CoV-2 infection.

4. Evaluate the impact of SARS-CoV-2 on healthcare utilization, care processes and costs to estimate current and
future health system needs related to COVID-19.

Aim 2

The challenge of COVID-19 is unequaled in magnitude; it is not, however, without precedent. VA clinicians have
saved—and continue to save—thousands of lives by grounding their care in decades of research on viral
pneumonia, sepsis, acute respiratory distress syndrome (ARDS), and infection control. While much is unknown, this
proposal is informed by decades of rigorous research on the long-term consequences of acute infection,’® while
identifying distinctive features of COVID-19. Around Thanksgiving 2020, when we began preparing this proposal,
the VA estimated approximately 100,000 Veterans had been stricken by COVID-19; that estimate as of President’s
Day 2021 is now over 220,000. These Veterans deserve research that is rigorous, reproducible, and relevant to
inform efforts to enhance their long-term recovery. Lessons learned in the VA will benefit the wider nation. We have
structured our proposal to be able to serve the Veterans already struck with COVID-19 while able to adapt to
changing scientific priorities as the pandemic continues.



Our overarching goal in the Long-Term Outcome Study (LTO) is to advance VA HSR&D research into the
consequences and care of COVID-19 infection by developing and releasing integrated multi-modal data and results
on long-term outcomes of COVID for use by VA clinical, research and operations communities. We will do so via a
coordinated program of data production and analysis using the VA electronic health record (EHR) and other
administrative sources (e.g., Medicare), de novo longitudinal survey (this study), and qualitative inquiry. This work
will be closely coordinated with the COVID-19 Observational Research Collaboratory (CORC) Coordinating Center
(CCC) and the burgeoning community of HSR&D-funded COVID researchers. Philosophically, we believe in four
co-equal metrics of success: (1) novel discoveries published in the scientific literature; (2) usefulness of our work to
VA operational partners; (3) use of our work as foundation and support for other VA investigators in their own work;
and (4) giving voice to Veterans experiences and challenges in recovery from COVID-19.

In this proposal, our driving scientific question throughout is: “What is the effect on Veterans of a COVID-19
infection compared to not having gotten COVID-19 at that time?” We focus on the first 36 months after COVID-19.

Aim 2, Determine Veteran-Reported Outcome Effects Using Structured Survey. Examine and compare a population
of Veterans recovering from COVID illness with a population with no positive COVID test or treatment in the VA
regarding self-reported symptoms, disability, informal caregiving receipt, and financial impacts, using a structured
survey approach and linked with routinely collected administrative and clinical data. We will describe effects,
moderators, and causal effects via repeated surveys.

5. Study Procedures

5.1 Study Design
Aim 1

The study design is a retrospective case control study of electronic health record data from the VINCI-CDW. The
study will obtain data on all patients at VA who were tested for COVID-19 since February 2020 (from the VA
COVID-19 Shared Data Resource in CDW). We will derive appropriate controls for our different analyses using
data for all VA enrollees who were enrolled in VA care since February 2020 from CDW. There is no direct contact
with patients.

Aim 2

We will measure clinical outcomes and sources of their variation using existing secondary data from Aim 1, and
through a prospective structured survey (Aim 2). For Aim 1 and 2, we will initially conduct descriptive analyses of
outcomes within Veterans with COVID-19, then subsequently define causal effects and causal moderation for
subsets of pre-specified outcomes.

We have used this approach—use the VA secondary data to identify precisely eligible patients (so no screening
questionnaires are asked of patients who are ultimately ineligible), followed by mail and telephone information and



recruitment after hospital discharge—successfully in VA Ann Arbor studies including ResCU 1, ResCU 2 (IIR’s 13-
079 and 17-045, approved Protocols 1597244 and 1597246).

A driving finding in VA research for the last decade has been that there is unequal and incomplete access to the
benefits of VA care. EHR data by definition are only available for Veterans who have accessed care in the VA,
including VA community-based care and contracted care. Other Administrative data (e.g., claims data for Medicare,
Medicaid) are not available in real-time, given our dependency on other entities (i.e., CMS and VIReC) for
production and linkage. Further, many important measures are not systematically ascertained or entered into the
EHR in a uniform fashion for all patients. Therefore, prospective primary data collection from Veterans is necessary
to define measures that are poorly captured in the VA EHR including care received at non-VA sites, caregiving
receipt, disability, and employment/role function and financial toxicity, and unmet care needs in order to ensure the
relevance of the work being done here. In general, we will seek to survey Veterans at 12, 18, 24, 30, and 36 months
after their initial SARS-CoV-2 infection, enrolling new patients as the epidemic continues, and following patients
longitudinally. The key variables of interest from new survey data for the LTO are shown in Table 2 below.

Concept Instrument # of items
(Approx)

Activity + Quality of Life | Activities of Daily Living (ADL) 18
and Instrumental Activities of
Daily Living (IADL); EQ-5D-5L

Participation Life Space 9+
Mobility

Employment Health and Retirement Study’s 1
Job Status Form

Financial Toxicity NHLBI COVID-19 Financial 10
Toxicity scale

Mental Health PHQ-9 Depression Symptoms 9
scale

Unmet Need PROMISE instrumental support | 4

Non-VA Healthcare VIREC Utilization Measures 2

Fatigue + Symptoms PROMIS Fatigue Short Form 7a; | 9

open-ended questions

Figure 2: Waves of Deaths from COVID in the United
Aim 2 Study Population: The population of Veterans eligible for States. Data from The COVID Tracking Project.

random sampling into the survey will be the same as those eligible Current hospitalizations  New deaths
for inclusion in Aim 1. Therefore, all data from Aim 1 will be linkable
to survey responses via a cross walk.

Cases: Our primary case definition are Veterans infected with
SARS-CoV-2, as defined by the standard locally available test at
the time of their infection, and identified within the COVID-NST. We
will restrict to Veterans seeking primary care in VA. Viral infection
index date will be defined as the date of sample collection for each




patient’s first positive test. We will conduct stratified random sampling with differential survey weights so that cases
are equally divided based on maximal severity of their acute COVID course in VA to include members of the
following mutually exclusive groups based on patterns of health care utilization within the first 30 days after initial
infection with SARS-CoV-2: not hospitalized in VA; hospitalized in VA but not mechanically ventilated; mechanically
ventilated. Stratified random sampling with variable sampling weights offers two advantages: (1) sampling weights
assure that the aggregated population results are still representative of the study population as a whole; while (2)
ensuring adequate representation to support comparisons across these subgroups of interest. Stratum- and wave-
specific sampling fractions will be chosen based on data on survival to the relevant time-point in.

In general, we will organize the sampling of cases (and later of comparators) around the waves of the epidemic, as
defined by their nadirs between national death rates—each approximately 3-4 months long, as shown in Figure 2
generated based on data from the COVID tracking project. As shown in Table 3, we will initiate surveys of Veterans
who have survived their initial SARS-CoV-2 infection. The viral infection “index date” will be defined as date of each
patient’s first positive test. This will be a longitudinal survey such that once we start surveying a Veteran, that same
Veteran will be surveyed in later waves as well—we will not “resample” between, for example, the 12- and 24-month
surveys.

Comparators: To support causal inference, we will also sample Veterans without COVID who are matched to
participants with COVID-19. In general, cases will be compared to comparators matched on risk of developing
COVID infection during a given wave, incorporating geography at the VAMC and VISN level to take into account
spatiotemporal heterogeneity and small area variations. There are certain nuanced issues around precise
definitions of pseudo-index dates for comparators, and particularly avoiding immortal time bias, to which we will
closely attend during implementation with the input of the Methods Core. In general, we will use coarsened exact
matching or propensity scores to ensure balance on key measurable covariates, both of which our group has
substantial experience with.

Table 3: Example of a Timeline of Cohorts for Survey Operations. Dates on the left indicate when the COVID-19
infection occurred. Dates on the top indicate when the survey would be done. Blocks of similar surveys are shaded.
The numbers 12, 18, 24, etc. represent how many months after infection each survey is, to evaluate longitudinal
changes over time.

CORC Calendar Time year 2-> year 3->
2021 2022 2023
COVID Infection Date Septer Octob¢ Noverr Decen Januar Februa March April  May June July AugusfSepter Octobe Nover Decen Januar Februa March Aprii  May  June July
2020 March 400 COVID 18 18 24 24 30 30 36 36
"Vanguard” April 200 Comparison 18 18 24 24 30 30 36 36

May
June

18 18 24 24 30 30 36 36

Each Surveyed 4x w @ 2 24 30 30 36 36

July
"Summer" August

September

October

"Predictable” November 400 COVID 12 12 18 18 24 24
2021 ?ecember <) Comperiach " 1; 12 18 1: 18 “ i: 24
anual
Feh:juarym Each Surveyed 3x 12 12 18 18 24 24
; March 400 coviD 12 12 18 18 24 24
‘Early Vaccine Era' April 200 Comparison 12 1; “ 18 12 ” 24 :: e
June Each Surveyed 3x 12 12 1818 24 24

Sample Size: We will enroll up to 3,000 Veterans over the course of the survey, interviewing them each 2-4 times.
This sample size is driven by power calculations needed to examine key subgroups of interest, including looking for
differences across waves of COVID-19, and in racial and gender minority groups of keen interest to the VA’s
mission. Taking this sample size into consideration, our selection of measures emphasized continuous or multi-
valued outcomes over binary outcomes to increase statistical power.

Survey operations: Our primary survey administration mode, as in past work, will be computer-assisted telephone
administration by highly trained surveyors using highly validated instruments. When telephone administration is not
feasible, we will offer REDCap-administered mail surveys.



We have used this approach—primarily phone-based administration of instruments by highly trained VA employees
with substantial support, understanding of Veterans’ issues, and of VA safety protocols—successfully in VA Ann
Arbor studies including ResCU 1, ResCU 2 (IIR’s 13-079 and 17-045, Protocols 1597244 and 1597246).

We will minimize total survey error by random sampling from a group of Veterans known from the VA’s CDW to
ensure very high recruitment and retention rates—our group routinely exceeds recruitment rates of 80% in studies
of recently critically ill patients or Veterans, with whom we have conducted over 4,000 interviews, including among
individuals with substantial disability and cognitive impairment.*®¢ These high recruitment, retention, and survey
completion rates have been achieved through careful attention to detail, stable diverse staff (some of whom are
Veterans) in whom we invest in ongoing training, and with whom we engage in constant refinement of methods.
These methods (including survey practices, personnel training, and customized database organization built in VA
REDCap and integrated into staff calendaring and email) have been codified as Standard Operating Procedures
upon which we will build.

REDCap: VA REDCap (Research Electronic Data Capture) is a web-based application hosted and maintained by
the VA Informatics and Computing Infrastructure (VINCI) and VA Information Resource Center (VIReC). It is housed
on a VINCI server physically located at the VA Austin Information Technology Center (AITC) in Austin, Texas and is
available only on the VA network. REDCap data collection and management projects rely on a thorough study-
specific data dictionary defined in an iterative self-documenting process. This includes a study-specific user rights
management system administered by the Project Owner or Principal Investigator. REDCap (www.project-
redcap.org) was developed specifically around HIPAA-Security guidelines. REDCap has been disseminated for use
locally at other institutions and currently supports 1,700+ academic/non-profit consortium partners on six continents
and over 305,000 research end-users.

Survey Measures: Our survey measure selection is driven by our conceptual agenda, ease of use, comparability
with key other studies on COVID-19 and other relevant populations, and a pragmatic respect for our respondents’
time and therefore the need to balance multiple competing potential measures in a sufficiently short survey. As
such, we favor general purpose, brief instruments, even as we recognize the imperfections of such instruments for
some specialist needs.

These survey measures are nearly all highly standard measures that have been used thousands of times in
Veterans and other populations to ensure that they can be asked and answered reliably and without undue
respondent burden.

Other Issues:

Performance of individual survey items will be closely monitored over time. Items will be considered for replacement
if found to have significant ceiling/floor effects, disproportionate respondent burden, or diminished scientific interest
as knowledge of COVID-19 evolves. Yet it is also recognized that comparability within and between cohorts is a key
scientific advantage, and so core items that function well will be preserved to the extent possible.

Linkage to Aim 1 data: The scale of surveys needed to be completed, the importance of avoiding systematic non-
response error, and the continuing disruption of mail service mean that written informed consent and written HIPAA
authorizations are not practical. Instead, verbal informed consent and permission to link patients’ survey responses
with their EHR for research purposes will be obtained and recorded, allowing for full integration of survey and EHR
and other sources of data. Note that this also means that we will be able to use linkages to reduce respondent
burden in reporting early healthcare use.

Data Dissemination Strategy: Every six-months, beginning six months after the first survey is collected, updated
releases of all structured survey items and basic summary scores will be released via VINCI for all VA investigators
with appropriate permissions—but specific HIPAA-protected identifiers will not be included. The research
information sheet and recruitment letter include the VA’s recommended explicit language about this and the option
to opt out.



Analytic Methods: Descriptive: We will summarize each of the outcomes listed in Table 2 for the patient cohort at
each 6-month after the index illness. Summary statistics (mean, median, mode, range; frequency; missing data) will
be reported in tabular and graphical format. Survey weights will be incorporated throughout to allow generalizability
of estimates to the source Veteran population receiving VA primary care.

Analytic Methods: Variation in Survey Outcomes: A similar approach as in Aim 1 will be used for defining variation
in key survey-reported outcomes, albeit with greater constraints on the number of covariates that can be included
due to the more limited size of the survey sample. Multi-level models will be estimated after controlling for patient-
level factors such as age, race, and summary Elixhauser comorbidity score*®, and nested within hospitals.
Longitudinal growth curve models within respondents over time will be used, as we have before, to examine
evolution of outcomes over time.

In general, we expect quite little missing data due to our prior experience with very high item-level completion in
administering these specific instruments to Veterans after hospitalization. However, should this be a concern, we
will use case-wise deletion or multiple imputation, depending on the frequency of missingness.

Analytic Methods: Causal Effects of COVID on Clinical Outcomes: Our primary causal scientific question is: “What
is the effect of a COVID-19 infection compared to not having gotten a COVID-19 infection at that time on patient-
reported financial and mental health functioning?”

Patients who experienced (and survived) COVID-19 will be matched to a comparator patient cohort. Causal
inference is strengthened by the following strategies: (a) matching patients with and without COVID-19 on key
patient characteristics, and ensuring that both groups had equal ability to be selected into the study (e.g., due to
survival), (b) administering surveys on the same timeframe between COVID-19 patients and comparators, relative
to a selected index date/time zero, (c¢) collecting sufficient data on key covariates that are unmeasured in the EHR
and guided by directed acyclic graphs (DAGs) and other causal graphs generated in collaboration with the CORC'’s
Methods Core, (d) accounting for those covariates through inverse probability of treatment weights or similar
approaches.

5.2 Recruitment Methods
Aim 1

This is a data analysis study of VINCI-CDW data. We will access the health records of all enrolled Veterans at the
VA since February 2020.

Aim 2

Sample size: We anticipate 600-700 surveys per COVID-19 wave, in each of 3 waves, for a total of up to 3,000
Veterans surveyed.

Subject identification/recruitment. Our specific approach to recruitment here (after eligible Veterans are identified) is
an exact replication of what we have done successfully in VA Ann Arbor studies including ResCU 1, ResCU 2 (lIR’s
13-079 and 17-045, Protocols 1597244 and 1597246). This approach has been repeatedly reviewed and approved
by VA Ann Arbor’s IRB, most recently May 2021. It is also being used in parallel studies outside VA that have been
reviewed in detail by the University of Michigan and Vanderbilt University’s IRBs, acting as the central IRB for the
National Institutes of Health’'s COVID-19 follow-up studies.

This approach emphasizes balancing two key competing needs: (a) giving Veterans the opportunity to contribute to
research and be heard; with (b) not pestering or coercing Veterans. As evidence that this approach strikes the
correct balance, we note that in ResCU 1, 96% of all follow-up calls were completed. We interpret this specific data
point—as well as the numerous positive comments from participants—to mean that they appreciated the
opportunity to contribute. We heard over and over again that they were eager to participate in follow-up calls



because they enjoyed the first call and were glad that VA and NIH were interested in hearing their perspective. Our
use of highly trained surveyors, including both Veterans and COVID-19 survivors, is crucial to providing the
respectful environment that makes this possible.

Thus, we will utilize existing data from Aim 1 to identify subjects for recruitment, as outlined above. Aim 1 has been
approved with a HIPAA waiver and full waiver of informed consent.

Those selected will be mailed a recruitment letter (with an option to opt out) and research information sheet
describing the study, 1-2 months before the first planned survey. We will then follow-up with a phone call to discuss
the study with those who do not opt out from further contact. Before each contact attempt, we will check CDW to
ensure the Veteran is still alive and is not hospitalized. We will also use VHA'’s national electronic medical record
(EMR), by way of VistaWeb and JLV.

In light of past practices and experiences, we have learned that it is important to Veterans and other patients to try a
range of call times, and give them multiple opportunities to participate. In a recent study of patients recovering from
respiratory failure by our group—reviewed and approved by Vanderbilt's IRB and an NIH Data Safety and
Monitoring Board—it required a median and [interquartile range (IQR)] were 6 [3-13], 4 [2-10], 5 [2-11] calls to find a
time when it was convenient for participants to complete the survey at 3-months, 6-months and 12-months
respectively. Other studies conducted by our long-term outcomes survey team have shown similar results. In a
study of patients recovering from infection, it required a median and [interquartile range (IQR)] of 2 [1-3], 3 [1-4], 2
[2-4] calls to find a time that was convenient for participants to complete the survey at 1-month, 3-months, and 6-
months post-hospital discharge. In a study of patients with sepsis-induced hypotension, a median and [interquartile
range (IQR)] were 4 [2-8] and 3 [2-6] calls to find a time that was convenient for participants to complete the survey
at 6-months and 12-months. Again, the 80-90% repeated participation by these cohort members (as well as their
comments to us) suggest this call intensity was viewed as providing flexible opportunities to participate, rather than
being unwelcome. We need to be very explicit—the higher number in the interquartile range means that 1 in 4
participants who completed a survey required more than that number of calls to participate. Our analyses suggest
that survivors with less education require more calls, in part because of their more variable work schedules. Setting
a limit on calls too low will systematically exclude participants, particularly less educated participants, from the
ability to contribute to their fellow Veterans’ recovery.

Our approach to contacting Veterans who do not opt out is informed by these data, and informed by our study team
members who include a COVID-19 survivor and a Veteran who has a long experience doing peer support to other
Veterans. We will attempt to contact Veterans who do not opt out up to 12 times to obtain informed consent, only
leaving messages 3 of those times. We will always cease contact at the Veterans’ request, at any time; if they do
not provide informed consent within the 12 contact attempts, we will also cease. If a Veteran does not respond after
7 call attempts, we will send a Consent Contact Letter to the Veteran, which will count as 1 of our 12 contact
attempts. We will then make 4 more call attempts if needed. After answering all of their questions about the study,
we will obtain verbal informed consent from those who agree to participate in the study and then proceed with the
survey. Veterans will be reminded that they can stop the survey at any time with no adverse consequences for
them. When telephone administration is not feasible, we will offer REDCap-administered web-based surveys or mail
surveys.

When Veterans cannot complete the survey themselves, we will contact their proxy as indicated by the Veteran. We
will follow similar recruitment procedures for the proxy (i.e. mail a recruitment letter and information sheet then
follow-up via phone). Please see the Proxy Protocol for more detailed information. Any identifiable information
collected for Proxy’s will be stored in Access.

Participant Incentives: Our specific approach to recruitment here is an exact replication of what we have done
successfully in VA Ann Arbor studies including ResCU 1, ResCU 2 (lIR’s 13-079 and 17-045, Protocols 1597244
and 1597246). Veterans will be mailed a $10 gift card for each survey to which they answer any questions at 12, 18,



24, 30, and 36 months, totaling up to $40 (Note: not all COVID-19 waves will be eligible for all surveys waves, as
per Table 3 above).

5.3 Informed Consent Procedures

Aim 1

This study is a secondary analysis of data of approximately 8 million electronic VA health records. It would not be
feasible to contact and subjects to obtain informed consent.

Aim 2

All local site study personnel will be trained regarding human subjects protections requirements and how to obtain
and document informed consent for the aims outlined below.

We are requesting a waiver of documentation of informed consent.

Those selected will be mailed an information sheet describing the study, and a recruitment letter with
an invitation to participate, including an opt-out option, 6 months after index illness. We will then
follow-up with a phone call to discuss the study with those who do not opt out from further contact.
Approved study team members will obtain verbal consent from those who agree to participate in the
study and then proceed with the survey. Agreement to participant in this study will be documented in
REDCap. Our specific approach to recruitment here is an exact replication of what we have done
successfully in VA Ann Arbor studies including ResCU 1, ResCU 2 (lIR’s 13-079 and 17-045,
Protocols 1597244 and 1597246).

All hard copy records will be maintained in a locked cabinet in the research team’s locked office.
Computerized data will be stored in an electronic folder maintained on the VA Server or behind the
VA Firewall, here: I:\lwashyna CORC LTO. Only approved and trained study team members will
collect and have access to study data. Only aggregate study data will be shared.

We will ask participants if they agree to the storage, sharing, and use of their research data for future
use in research studies related to COVID-19 infection and other health conditions. Researchers that
access this data for future research use may be national or international and affiliated or unaffiliated
with the VA, and may only use the data for research purposes. Future studies will have appropriate
data use agreements in place as well as receive approval by an IRB and other oversight committees
prior to starting any research. This specific approach, including the language used to inform the
Veteran and of their option to opt-out, is taken directly from the VA’ Cooperative Studies large
“‘EPIC3” study of biosamples in COVID-19. We note that we will not have linked biosamples, yet still
use their stringent approach to requesting permissions. Please see the Data Repository section on
page 25 for additional details.

5.4 Inclusion/Exclusion Criteria

Inclusion:

e All VA enrollees since February 2020, which includes all patients who were tested for
SARS-CoV-2 and are included in the VA COVID-19 Shared Data Resource in CDW.

Exclusion:

e VA employees



5.5 Risk/Benefit Assessment
Aim 2 Risks: This is a minimal risk study. Federal regulations at 45 CFR 46.111(a)(1) require that risks to subjects
are minimized by using procedures which are consistent with sound research design. There are no study
procedures, and there are no consent forms that pose a potential risk to privacy. Potential risks for this study
include breach of confidentiality. All data will be collected and stored securely:

e Protected Health Information: we are requesting a HIPAA authorization waiver for the
screening portion of this study. We will collect Veteran contact information to contact them for
surveys and interviews, as well as social security numbers and medical record numbers. This
PHI will only be kept on Microsoft Access behind the VA firewall in a protected folder, here
I:\lwashyna CORC LTO, or on VA REDCap.

e Survey Data: Survey data will not contain identifiable information. We will use REDCap to
collect and temporarily store survey-based data, and other non-identifiable administrative
data, such as consent date, survey date, and information related to
refusal/exclusion/withdrawal. This data will be collected via the VA REDCap service by
approved study team members at AAVA. We will use arbitrary study IDs to link a Veteran’s
identifiable information with the information we collect via REDCap. Data will be downloaded
on a weekly basis to a protected folder, here I:\lwashyna CORC LTO.

Performing this study under waiver of documentation of informed consent for Veterans will minimize risk to privacy,
as there will be fewer paper records that have potential to cause a security breach.

Our efforts to protect privacy and respond to survey respondent distress are based on years of experience using
specific approaches that are an exact replication of what we have done successfully in VA Ann Arbor studies
including ResCU 1, ResCU 2 (IIR’s 13-079 and 17-045, Protocols 1597244 and 1597246).

To minimize the risk of a breach of confidentiality, we will perform the following steps. First, as soon as the cohort is
defined by the data manager, each patient in the cohort will be assigned a unique study ID. We will then create a
password protected electronic tracking file that maps the study participant’s identifying information to the study ID.
No identifying information will be placed on data collection forms (e.g. surveys). ldentifiers of potential recruits and
study participants will be required to allow for follow-up contacts and to link data from different sources during the
data collection phase. These will be kept in password protected files for the duration of the project and will then be
destroyed according to VHA Records Control Schedule 10-1 (RCS 10-1) once direction for destruction of research
records is published by VHA. Electronic data will be maintained behind a secure firewall maintained by the Ann
Arbor coordinating center, here I:\lwashyna CORC LTO. All identifiable data will be kept behind the firewall, with
access only available to key study team members. The data manager will be responsible for creating analytic
datasets for statisticians and investigators; these datasets will be de-identified per HIPAA guidelines. All resulting
research data will be presented in aggregate only. Furthermore, study staff sign a pledge of confidentiality and
understand that breach of confidentiality is grounds for dismissal. Study staff are required to complete annual
training on privacy and HIPAA, as well as triennial training on human subjects protection. Access to participant
data, both paper and electronic, will be given to VA project staff only and on an “as-needed” basis. There are no
treatments, procedures, or interventions as part of this study. Any complaints/concerns expressed to the study staff
by participants, providers, or anyone else affected by this study will be immediately reported to the Pl and IRB, as
will any unexpected events.

If a participant becomes distressed, the research staff will intervene as appropriate (i.e., comfort the participant
and/or seek assistance from the Pls). All contacts and interviews will be conducted in a sensitive manner that
protects the dignity of respondents. Research staff working with participants will be trained for situations in which a
respondent expresses the need for help with a personal or emotional problem. If a respondent verbalizes this, the
research team member will ask if he or she would like the contact information for a Veteran’s help line. If the
respondent wants such information, the staff member will provide it. In the event that a participant expresses



suicidal or homicidal ideation, or other serious psychiatric or medical symptoms, the Pl will be notified immediately
and advise the research staff member as to the most appropriate course of action (i.e. contacting appropriate
authorities such as a mental health professional or police). Staff will follow the protocol for PHQ-9 suicidality
assessment should a patient indicate suicidal thoughts while completing the PHQ-9 (see Protocol for PHQ-9 for
more information). All project staff will have been trained on VA'’s suicide risk assessment and response guidelines,
including the capability of directly connecting suicidal participants to the 24-hour VA suicide hotline.

We wish to draw attention to this approach to participant distress or suicidality because we believe it represents a
particular strength of our group, both our personnel and standard operating procedures. Our team of interviewers
are long-term career professionals with substantial training and experience; they include Veterans and COVID-19
survivors to insure those perspectives are baked into everything our team does. We have published our approach to
safely handling disclosure of suicidal ideation in the peer reviewed literature*’, and pride ourselves on being able to
ensure Veteran safety is always the highest priority.

Aim 2 Benefits: there are no direct benefits from participating in this study. Contributing to this science may build a
better understanding of the long-term impacts of COVID-19 on Veterans.

5.6 Withdrawal of Subjects

For Aim 2, there are no consequences for withdrawing from this study. Subjects who wish to withdraw may
do so at any time. We will keep any data collected up to the time of withdrawal. Withdrawal will be
documented in REDCap.

5.7 Study Evaluations

For Aim 1, using national VA electronic health record data from VINCI-CDW, we will obtain the results of all
nasopharyngeal or oropharyngeal swabs performed for SARS-CoV-2 PCR at the time of data abstraction
and identify positive (detected) versus negative results.

Potential predictor variables will be extracted as of the time of testing for SARS-CoV-2 (for risk
factors/prediction of hospitalization) and also as of the time of hospitalization (for risk factors/prediction of
ICU admission, mechanical ventilation or death).

Using VINCI-CDW data, we will identify the following potential predictors/risk factors which are suspected to
be associated with adverse outcomes in COVID-19:

Demographic factors: age, race, ethnicity, sex, socioeconomic status (including data from USVETS),

VA consolidated community care datasets (that track use of non-VA care paid for by the VA through
the FEE basis file and the Patient Integrity Tool - PIT)

Case management/care coordination (VA Consult Toolbox)
Vital signs: temperature, blood pressure, heart rate and oxygen saturation, CAN score

Geographic factors: state, county, rural/urban, geocoded home address and associated ambient air
pollution, distance to VA primary care and hospital

Comorbidities: diabetes, hypertension, COPD, asthma, history of solid organ transplantation, chronic
kidney disease, cirrhosis, obesity (BMI), congestive heart failure, stroke, cardiovascular disease,
HIV.

Severity of illness: Measured using variables used to calculate the VA case severity index.'

Co-infection with other viral or bacterial pathogens: influenza A or B, respiratory syncytial virus,
bacterial co-infection.

Laboratory tests: CBC with differential, low lymphocyte count and high neutrophil to lymphocyte ratio
(implicated in early studies as predictor), comprehensive metabolic panel [electrolytes and liver
function tests], albumin (low albumin implicated as adverse predictor), brain natriuretic peptide,



PT/INR, CRP, pro-calcitonin, magnesium, troponin and IL-6 (if available, implicated as marker of
cytokine storm).

Medications that may worsen outcomes: immunosuppressives, immunomodulators, corticosteroids,
angiotensin converting enzyme inhibitors (ACE-I), angiotensin receptor blockers (ARB), non-steroidal
anti-inflammatory drugs (NSAIDS) and thiazolidinediones which may increase the ability of the virus
to enter the cells by increasing the expression of ACE2 receptors.

Supportive medications: vasopressors, inotropes, antibiotics.

Medications potentially used to treat COVID-19: remdesivir (antiviral), tocilizumab (anti-IL-6),
lopinavir/ritonavir, chloroquine/hydroxychloroquine, azithromycin, ribavirin, interferon-alpha.

We will also identify receipt of imaging studies (e.g., chest X-rays and CT and MRI scans),
echocardiograms, EKGs and pulmonary function tests and their finding can be extracted from the
associated text integration utility (TIUs) notes in CDW

Potential long-term health outcomes we propose to extract from CDW:

Pulmonary: home O2 prescription, abnormalities in pulmonary function tests, abnormal radiographic
findings on chest imaging, persistent symptoms (dyspnea, cough), development of fibrotic lung
disease, bronchiectasis, and pulmonary vascular disease.

Renal: hospitalized acute kidney injury, development/worsening of chronic kidney disease, initiation
of acute or long-term dialysis.

Cardiovascular: new onset or worsening hypertension, heart failure, cardiac arrest, sudden cardiac
death, myocardial infarction, acute coronary syndrome, abnormal EKG or echocardiography findings,
atrial fibrillation, myocarditis, hypercoagulability, DVT, pulmonary embolism and requirement for
cardiac interventions (e.g., CPR, LVAD, cardioversion, coronary revascularization).

Neurological: hemorrhagic or ischemic stroke, acute neuropathy or encephalopathy, new onset
seizure, rapidly progressive muscle weakness, meningoencephalitis, and acute myelitis.

Mental Health: newly diagnosed or worsening depressive disorders, depression screening, PTSD
and other anxiety and mood disorders, serious mental iliness (schizophrenia, bipolar, and/or
psychosis), suicidal ideation, suicidal attempts, deaths due to suicide, and homelessness.

Substance Use: Presence of or treatments for unhealthy alcohol use, alcohol use disorder, tobacco
use, stimulant use disorder (amphetamine and/or cocaine), opioid use disorders, and other drug use
disorders (cannabis, hallucinogens and/or sedatives).

Functional Status and Pain: development of frailty or functional impairment (e.g., injurious falls,
wheelchair use), cognitive impairment (dementia, delirium, memory clinic visits, prescriptions for anti-
cholinergic agents) and reduced independence (e.g., inpatient rehabilitation, skilled nursing facility
care, skilled home care and home-based primary care referrals) or new diagnoses of headache, joint
pain, fibromyalgia, and chronic fatigue, as well as increase in number of comorbidities.

Text Integration utilities (TIU) notes: to support more details qualitative and quantitative analysis of
the electronic health record, we will search text and develop natural language processing (NLP)
algorithms using the VISA search tool within VINCI to study the content of documentation in the VA-
wide electronic health records of cohort members. This will allow us to provide a rich description of
the content of notes and create variables not available in structured data sources including
information documentation related to care processes and interactions with the health care system. In
order to understand the clinical context of the content of TIU notes, we will need to have access to
the specialty/discipline and clinical role of the authors of clinical notes. While we will present extracts
from the electronic health record in presentations and manuscripts, the names (e.g., patients, family
members, clinicians, medical centers) and dates that appear in TIU notes will be removed from any
materials presented or published outside the study team so that individual quotations cannot be
traced to patients, providers or other individuals. In some instances, we will indicate the season
(spring, summer, winter and fall) of the year that particular quotations appeared in patients’ electronic
health records so that quotations can be situated in the context of the evolving pandemic but will not
record actual dates.




Medicare, Medicaid and USRDS linked Medicare data

We will obtain Medicare, Medicaid and USRDS linked Medicare enrollment, claims and survey data for 2018
through the most current year available through VIReC for all Veterans included in our SARS-CoV-2
treatment and comparison groups.

5.8 Data Analysis

For Aim 1, the data analysis team will consist of Dr. Berry, Dr. Green, Dr. loannou, Dr. Boyko and Dr.
O’Hare. Dr. Green will abstract the analytic variable from VINCI-CDW. Dr. Berry, the biostatistician will work
closely with Dr. loannou and Dr. Boyko to create the analytic models

Approach: We will use a combination of traditional epidemiologic studies and machine learning algorithms to

determine the long-term, multi-systemic and functional adverse outcomes and/or syndromes related to SARS-CoV-
2.

Comparison Groups: We will compare the incidence of long-term outcomes in infected and uninfected Veterans,
before vs. after the pandemic and in other potentially informative control groups (e.g. untested Veterans, flu-infected
patients.®)

Unsupervised Machine Learning (ML) Algorithms: We will use ML algorithms to reveal unexpected clusters or
patterns of long-term outcomes, which can then be used to generated hypothesis to be tested in more focused
statistical analyses. Unsupervised ML analyses will be executed at 6-monthly sequential time points because we
anticipate that patterns of long-term complications may vary depending on time since infection.

Regression Analyses: We will build multivariable models (e.g., logit, generalized linear and time to event models) to
evaluate associations between SARS-CoV-2 infection and the development of specific long-term outcomes that are
either suspected a priori (see list below) or suggested by the results of unsupervised analyses. As appropriate, we
will also consider approaches such as propensity score matching and instrumental variable analysis to account for
measured and unmeasured confounding, respectively.

Adverse Outcomes: We will evaluate outcomes of mortality, hospitalization, readmission, healthcare utilization and
costs, days in the community as well as the organ-specific outcomes listed above.

Aim 2 data analyses are described in the study methods.

6. Reporting
As Aim 1 is a secondary analysis of data from VINCI-CDW. The only risk is a potential breach of confidentiality of
privacy. This is minimized by keeping the data on password protected VINCI servers at all times. In the unlikely
event of a data security incident, we will follow current facility reporting requirements: report (within 1 hour) to the
study PI, VA Puget Sound Information Security Officer, Privacy Officer, R&D Associate Chief of Staff, and IRB via
the director. Protocol deviations or other violations and non-compliance will be reported according to current
regulatory requirements: reported to the IRB within 5 business days of becoming aware of the event.

Amy Bohnert, study Principal Investigator, will report any unanticipated problems, serious adverse events, and
protocol deviations to the Ann Arbor VA IRB following local and institutional policies.

7. Privacy and Confidentiality
Aim 1

PHI will be utilized in this data analysis study. This study involves the use of VINCI-CDW data only and no direct
contact with participants at any time during the study. The potential risks for harm from this research include those
that may result from invasion of privacy or breach of confidentiality.



1. Data will always be maintained on VINCI-CDW. Only aggregate data without PII/PHI may be transferred
from VINCI. Data will not be shared to anyone outside of the VA.

2. Analytic datasets will identify patients only by a study ID number
3. Only IRB approved study members will have access to the study data.

4. All investigators with access to data will sign the VINCI confidentiality and data use agreement forms and
have many years’ experience working with these data

5. Participants’ protected health information will not be disclosed to anyone outside of the approved research
team.

6. Standard VA data security practices will be in effect at all times, and any breach of VA data security protocol
will be reported following VA Puget Sound reporting requirements (see section 6.0 Reporting).

Aim 2

Protected Health Information: we are requesting a HIPAA authorization waiver for the screening portion of this
study. We will collect Veteran contact information to contact them for surveys and interviews, as well as social
security numbers and medical record numbers. This PHI will only be kept on Microsoft Access behind the VA
firewall in a protected folder, here I:\lwashyna CORC LTO, or on VA REDCap.

Survey Data: Survey data will not contain PHI. This data will be collected via the VA REDCap service by approved
study team members. Data will be downloaded on a weekly basis to a protected folder, here I:\lwashyna CORC
LTO.

Interview Data: Interview data may inadvertently contain PHI. This data will be collected by phone and saved on
Microsoft Access behind the VA firewall in a protected folder, here I:\lwashyna CORC LTO, or on VA REDCap.

Veteran PHI will be linked with survey and interview data via a cross walk that links their unique study ID.

We will not disclose PHI to anyone outside of this study, and then only access necessary PHI for the purposes of
this study.

Standard VA data security practices will be in effect at all times, and any breach of VA data security protocol will be
reported following Ann Arbor VA reporting requirements.

8. Communication Plan

The research team consisting of IRB approved study sites at VA Puget Sound (coordinating center), VA
Palo Alto, VA Portland, VA Ann Arbor, and Durham VA will hold regularly scheduled meetings using
Microsoft Teams. A study specific team will be set up on Microsoft Teams for the purposes of
communication and secure document sharing.

9. Information Security and Data Storage/Movement

VA Informatics and Computing Infrastructure (VINCI)

The VA Informatics and Computing Infrastructure (VINCI) is a Department of Veterans Affairs (VA) Health Services
Research & Development (HSR&D) resource center that provides a secure, central analytic platform for performing
research and supporting clinical operations activities. It is a partnership between the VA Office of Information
Technology (OI&T) and the Veterans Health Administration Office of Research and Development (VHA ORD).
VINCI includes a cluster of servers for securely hosting suites of databases integrated from select national VA data



sources. VINCI servers for data, applications and virtual sessions are physically located at the VA Austin
Information Technology Center (AITC), located in Austin, Texas. This secure enclave with 105 high-performance
servers and 1.5 petabytes of high-speed data storage has multiple layers of security and disaster recovery to
prevent data loss.

To ensure the protection of Veteran data, VINCI maintains compliance with the guidelines set forth by Veterans
Health Administration (VHA) Handbook 1200.12, Use of Data and Data Repositories in VHA Research, and all other
applicable VA and VHA policies and regulations. In addition, VINCI has undergone all security certification activities
in support of obtaining an Authorization to Operate (ATO). Access to VINCI resources are approved in accordance
with the requirements of National Data Systems (NDS), VHA Handbook 1200.12, Use of Data and Data
Repositories in VHA Research, and all other applicable VA and VHA policies and regulations. All data transferred
from VINCI is subject to audit for compliance.

VA-credentialed research staffs are granted access to study-specific data along with tools for analysis and reporting
in the secure, virtual working environment through a certified VHA network computer within the VA. If not working
within a VA or VHA hosted office environment containing VA network access, researchers may apply for and then
access VINCI through an approved Virtual Private Network (VPN) and Remote Desktop application. The remote
computing environment enables data analysis to be performed directly on VINCI servers, offering a number of
advantages: uniform security standards for access; a common point of entry for all investigators who use the data;
tools for analysis and reporting; tighter and more consistent control of data quality; and the ability to standardize and
update terminology and format as technology and methodology improve.

Data collection

VA provides care to Veterans at over 1,400 points of care. At the core of virtually all care processes is a broadly
scoped and extensively used electronic health record system known as the Veterans Information System
Technology Architecture (VistA). VistA provides a longitudinal view for patients receiving care nationwide including
diagnoses, procedures, medications, labs, physiologic measurements, and text notes and reports. VA uses 130
VistA implementations to provide electronic health record services nationwide for just over 20 million Veterans
historically. The aggregate content of these 130 VistA systems includes 2.8 billion documents (e.g., Progress Notes,
Discharge Summaries, Reports) accumulating at a rate of 865,000 each day; 7.2 billion lab values (+1.6 million
each day), 4.3 billion orders (+949,000 each day), and 4.3 billion medication administrations and prescription fills
(+809,000 each day).

Data are aggregated from individual VistA systems to the VA Corporate Data Warehouse where it is modeled and
prepared for use. Data published by the VHA Decision Support System (DSS), Inpatient and Outpatient Medical
SAS (MedSAS), VA Health Economics Resource Center (HERC) cost data, Vital Status and VA-CMS linked data
files maintained by VA Information Resource Center (VIReC), CDC National Death Index VA-linked data, and
several other specialty data sets can be requested through VINCI. VA National Data Services (NDS) and other data
stewards regulate the right to use the data, but VINCI facilitates the process. When study requests are approved,
project-specific data are extracted from source databases and placed in SQL tables accessible only to the research
team and VINCI data managers.

Data storage

The study team will keep all sensitive patient data on VINCI project servers maintained by VINCI OI&T personnel
and only summarized data without PHI will be downloaded from VINCI to local storage media without data steward
permission. Research staff will use an audited VINCI download utility to move summarized data for reports,
presentations and publications from VINCI servers to local storage media. The VINCI download utility provides an
audit path including a copy of the downloaded material. All study team personnel with access to sensitive patient
data will stay current on their VA approved information security training and VA approved privacy policy training. No
sensitive patient data will be shared with anyone who does not have a VA appointment.



Data Access
We will use VHA's national electronic medical record (EMR), by way of VistaWeb and JLV.

The only persons having access to the data will be the Pls, the study coordinator and other persons as authorized
by the PI. The Pl acknowledges that he/she has the ultimate responsibility for security of research study data. OI&T
personnel will extract and move study data from VA Corporate Data Warehouse (CDW) source files to the secure
VINCI project space allocated to this study by VINCI. OI&T and VINCI personnel not under the purview of the Pl will
control the servers, network, processors, firewall and software behind the VINCI firewall, including access rights
granted to study personnel.

Study data will be kept in accordance with the Department of Veterans Affairs record control schedule 10-1 (RCS
10-1). Upon completion of the research project, the Pl in conjunction with the VA Information Security Officer (ISO),
and in accordance with VA policy, will ensure that, study data containing sensitive, confidential information will be
returned to the VA, sanitized and removed from all servers, desktops, removable storage devices, etc. When any
study personnel are no longer a part of the research team, the Pl will remove that person’s access to all study data
and notify the VA Information Security Officer of such action. VINCI personnel will be responsible for maintaining
VINCI servers where study data will be kept. It will be VINCI personnel who will move, backup and remove study
data from VINCI servers and who will control access to data stored on VINCI servers. The PI will request
termination of data access rights for study personnel who are no longer part of the study team.

All study team personnel with access to sensitive patient data will stay current on their VA approved information
security training and VA approved privacy policy training. Sensitive patient data will not be shared with anyone who
does not have a VA appointment.

Data Storage Location

Study data containing sensitive patient information will be stored on VINCI servers at the Austin Information
Technology Center, 1615 Woodward St., Austin, TX 78772-0001. The specific server where the data will be stored
will be chosen by VINCI personnel. The server name and location within the Austin Information Technology Center
may be changed at any time at the discretion of VINCI personnel.

Specialized Software

All software used to access sensitive patient data, whether provided by VINCI, or developed by the study team, will
run in virtual desktop sessions on VINCI servers within the Austin Information Technology Center and behind the
VINCI firewall.

Sensitive Patient Data on VINCI Servers

Sensitive patient data will not leave the VINCI environment except by explicit permission of the data steward. The
data, applications and virtual computing sessions used by the study team reside behind the VINCI firewall in the
Austin Information Technology Center. Researchers will use Microsoft Remote Desktop Connection software to
access virtual computing sessions from their local workstation. User interface screens are generated on a local
workstation but all data processing is done in a virtual computing session on a remote VINCI server. At no time in
the data analysis process is data downloaded to local servers or workstations. Sensitive patient data may appear on
the local screen but it is not stored on the local workstation. When the user logs out of the virtual session, no trace
of the sensitive data will be available at the local workstation. Microsoft Remote Desktop Connection software uses
a VA-approved secure communications protocol between the local workstation and the remote VINCI server. There
is no World Wide Web access from servers behind the VINCI firewall.

All study data containing PHI or other sensitive patient data in electronic format or in paper format whether stored
on VA or non-VA equipment will be maintained on password protected and encrypted computers or on VA
REDCap, behind locked doors, in a secured building. No sensitive patient information will be included in any



unencrypted, character-based communication between study team members or with other VA or non-VA personnel.
Study team members with access to sensitive patient data on VINCI will all have the same data access rights and
restrictions.

Data Repository

VA Puget Sound (coordinating center) has received approval for the creation of a data repository based on VA
electronic health records and CORC telephone survey data for investigators that will enable them to examine the
short-term and long-term outcomes in Veterans infected and uninfected with SARS-CoV-2 or other appropriate
controls. There are no research hypotheses associated with this repository, given its purpose is establishment of a
data repository. New hypothesis will be developed by investigators, who will then be able to make use of the data
placed in the repository after obtaining all necessary approvals. Survey data of those who agreed to the release of
their data will be included in the repository. For full details on the repository, please see the protocol entitled
“COVID-19 Observational Research Collaboratory (CORC) Research Data Repository (RDR),” created and
approved by VA Puget Sound.
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