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ABSTRACT

BACKGROUND: As the coronavirus disease 2019 (COVID-19) pandemic continues and millions remain

vulnerable to infection with severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2), attention has

turned to characterizing post-acute sequelae of SARS-CoV-2 infection (PASC).

METHODS: From April 21 to December 31, 2020, we assembled a cohort of consecutive volunteers who a)
had documented history of SARS-CoV-2 RNA-positivity; b) were = 2 weeks past onset of COVID-19 symptoms
or, if asymptomatic, first test for SARS-CoV-2; and c) were able to travel to our site in San Francisco.
Participants learned about the study by being identified on medical center-based registries and being notified
or by responding to advertisements. At 4-month intervals, we asked participants about physical symptoms that
were new or worse compared to the period prior to COVID-19, mental health symptoms and quality of life. We
described 4 time periods: 1) acute illness (0-3 weeks), 2) early recovery (3-10 weeks), 3) late recovery 1 (12-

20 weeks), and 4) late recovery 2 (28-36 weeks). Blood and oral specimens were collected at each visit.

RESULTS: We have, to date, enrolled 179 adults. During acute SARS-CoV-2 infection, 10 had been
asymptomatic, 125 symptomatic but not hospitalized, and 44 symptomatic and hospitalized. In the acute
phase, the most common symptoms were fatigue, fever, myalgia, cough and anosmia/dysgeusia. During the
post-acute phase, fatigue, shortness of breath, concentration problems, headaches, trouble sleeping and
anosmia/dysgeusia were the most commonly reported symptoms, but a variety of others were endorsed by at
least some participants. Some experienced symptoms of depression, anxiety, and post-traumatic stress, as
well as difficulties with ambulation and performance of usual activities. The median visual analogue scale value
rating of general health was lower at 4 and 8 months (80, interquartile range [IQR]: 70-90; and 80, IQR 75-90)

compared to prior to COVID-19 (85; IQR 75-90). Biospecimens were collected at nearly 600 participant-visits.

CONCLUSION: Among a cohort of participants enrolled in the post-acute phase of SARS-CoV-2 infection, we

found many with persistent physical symptoms through 8 months following onset of COVID-19 with an impact
on self-rated overall health. The presence of participants with and without symptoms and ample biological
specimens will facilitate study of PASC pathogenesis. Similar evaluations in a population-representative

sample will be needed to estimate the population-level prevalence of PASC.
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BACKGROUND
Coronavirus disease 2019 (COVID-19), the condition caused by severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2), was initially characterized as a time-limited illness [1-3]. Patients were believed
to either succumb to COVID-19 or return to their usual health. Subsequently, anecdotal reports emerged
stating that while recovery from the symptoms typically associated with an acute infection (e.qg., fever and
chills) is near uniform, some individuals complain of persistent symptoms (e.g., fatigue and pain) well after the
period of acute SARS-CoV-2 infection [4—6]. These patients gave rise to the colloquial terms “long haulers” and
“long COVID" [7,8]. Formal scientific investigation of what is clinically known as post-acute sequelae of SARS-
CoV-2 infection (PASC) has just begun and has been useful to establish the frequency of the condition beyond
anecdote and to demonstrate its geographic and sociodemographic diversity. These early studies have,
however, been limited by studying populations who had not all been confirmed to have SARS-CoV-2 [9], were
enriched with patients who were hospitalized and may thus be more indicative of the effects of hospitalization
than COVID-19 [10,11], or had short follow-up [12]. Furthermore, the pathogenesis of PASC is entirely
unknown. Some studies have detected biologic abnormalities but have not yet linked them to clinical
phenotypes [13-18]. As millions of individuals worldwide continue to become infected with SARS-CoV-2, the
public health implications of PASC and the need to uncover interventions to prevent or treat it are self-evident.
To rapidly gain insights into the period following acute SARS-CoV-2 infection, we urgently established a
cohort dedicated to the study of PASC. We intentionally sought to enroll a large number of patients with RNA-
confirmed SARS-CoV-2 infection recovering from a wide spectrum of acute disease manifestations, and we
supplemented broad clinical phenotyping with ample biological specimen collection for pathogenesis-focused
studies. Herein, we describe the spectrum of physical and mental health symptoms and quality of life through 8
months of observation following onset of acute symptoms as well as the resources available for collaborative

research.
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METHODS
Ethics Statement
The institutional review board of the University of California, San Francisco, approved this study. All

participants provided written informed consent.

Overall Design

We enrolled consecutive volunteers who were at least two weeks past their onset of COVID-19 symptoms or, if
no symptoms, first positive diagnostic test for SARS-CoV-2 and who responded to naotification and
advertisements regarding the long-term consequences of COVID-19. Participants underwent comprehensive
guestionnaire-based evaluation and biological specimen collection at their initial visit and at approximately 4-

month intervals thereafter.

Participants

Beginning in April 2020, any individual age 18 years or older with documentation (either paper or electronic
record) of prior SARS-CoV-2 RNA detected on a nucleic acid amplification test and ability to travel to our
research site in San Francisco was eligible to participate. Minimal duration of time following symptom onset (or
first positive RNA detection) depended on local infection control guidelines, starting with a minimum of 28 days
and subsequently shortening to 14 days. Participants were recruited through clinician referral, mailings to
consecutive patients testing positive at University of California, San Francisco- or San Francisco General
Hospital-affiliated testing sites, and response to medical center paper postings, websites (including

www.liincstudy.org and www.clinicaltrials.gov), and web-based advertisements. We also developed close

partnerships with local studies of acute SARS-CoV-2 infection, offering long-term follow-up once the initial
research period was complete. We sought diverse representation in terms of acute SARS-CoV-2 disease
manifestations. Although quotas were not set, given that most acute SARS-CoV-2 infection does not result in
severe disease or hospitalization, most recruitment resources were dedicated to attracting persons who had

not been hospitalized, including those who had been asymptomatic.
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Processes

Once identified, participants deemed eligible by a phone interview were examined in person at the research
center. Each participant had to pass a medical center-mandated COVID-19 symptom screening prior to
entering the building; numbers of participants per day were limited by ambient workplace density reduction
measures. Participants were administered structured questionnaires, asked to provide whole unstimulated
saliva and/or a swab of gingival crevice fluid, and had peripheral blood collected, which was stored as serum,
plasma, and cryopreserved peripheral blood mononuclear cells (PBMCs). Following the initial visit, participants

were invited to complete additional visits every 4 months.

Measurements

A battery of instruments was assembled by a team of infectious disease clinicians and epidemiologists, aided
by consultation with content specialists from pulmonology, cardiology, neurology, and mental health.
Development of the instruments was an iterative process as information emerged regarding SARS-CoV-2
infection and recovery. Importantly, these instruments became adapted by other local studies of acute
infection, facilitating a common measurement platform. These instruments queried about sociodemographic
characteristics, medical history and concomitant medications, SARS-CoV-2 exposure, physical symptoms,
quality of life, mental health, and substance use. With the exception of the mental health questions, which were
self-administered, all questionnaires were interviewer-administered. Spanish translation was available.

At the initial visit, participants were asked to recount their physical symptoms and feelings during the
period of acute infection as well as at the current moment. At all subsequent encounters, participants were
asked about the time since the last visit and the present moment. The Patient Health Questionnaire (PHQ)
somatic symptom scale [19] was used to ascertain physical symptoms. Participants were specifically asked to
describe symptoms only if they were new or worse compared to the period prior to COVID-19. In addition to
this predetermined list of symptoms, participants were asked about any other symptoms they were
experiencing. Quality of life was measured using the EuroQol metrics [20], and mental health symptoms were
measured using a combination of the General Anxiety Disorder-7 (GAD-7) [21], PHQ-8 [22], and an adaptive 4-

item version of the post-traumatic stress disorder (PTSD) checklist (PCL) 5 [23—25]. In contrast to physical
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symptoms, questions about quality of life and mental health symptoms were not limited to new perceptions or
feelings that occurred since onset of COVID-19; instead, they were answered from the perspective of the time

of the interview.

Statistical Analysis

Participants were described according to severity of COVID-19 during the first 21 days following onset of
symptoms, which was classified as asymptomatic, symptomatic but not hospitalized, and hospitalized for the
purposes of management of severe COVID-19. There were no hospitalizations solely for infection control or
non-acute care. For each of the domains of physical symptoms, mental health symptoms and quality of life, we
characterized 4 time periods: 1) acute illness (0-3 weeks), 2) early recovery (3-10 weeks), 3) late recovery 1
(12-20 weeks), and 4) late recovery 2 (28-36 weeks). We used Stata (version 16.1; StataCorp, College Station,

TX) for these analyses.

RESULTS

Characteristics of Participants

From April 21, 2020 to January 4, 2021, we enrolled 179 adult participants who had experienced RNA-
positivity-documented SARS-CoV-2 infection and were at least 14 days removed from the onset of symptoms,
or if asymptomatic, the first detectable SARS-CoV-2 RNA. Most participants (60%) were enrolled within the
first 3 months (April to July, 2020). At the time of enrollment, participants were a median of 1.8 months
(interquartile range (IQR): 1.2 to 2.7) past the date of symptom onset/first positive RNA detection. The cohort
represented the full spectrum of illness severity during the acute phase of SARS-CoV-2 infection (Table 1); 10
were asymptomatic, 125 were symptomatic but not hospitalized, and 44 were symptomatic and hospitalized.
Among those who had been hospitalized, 37 (88%) required supplemental oxygen, but only 6 (14%) required
mechanical ventilation. Few participants had received therapeutic interventions during acute SARS-CoV-2
infection; 6% received remdesivir, 10% glucocorticoids, and 2% convalescent plasma. The gender distribution
(44% women) closely matched that of all cases in San Francisco (47% women; [26]). While there was diversity

in race/ethnicity, those who self-identified as Hispanic/Latino (32% compared to 41% among all cases in San
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Francisco) and Asian (9.7% compared to 18% of all cases in San Francisco) were underrepresented and those
who reported as White (51% compared to 22% of cases in San Francisco) were overrepresented. The majority
of participants who had been hospitalized were men and of Hispanic/Latino ethnicity; non-hospitalized
participants were more evenly distributed by gender and were predominantly White. Within the cohort,
common medical comorbidities included hypertension, pre-COVID-19 lung disease, HIV infection, obesity, and

diabetes. Thirty percent of participants had current or prior tobacco use.

Follow-up of Cohort

Longitudinal observation was scheduled every 4 months following onset of symptoms/date of first detected
SARS-CoV-2 RNA. At 4 months, of the 165 participants who were evaluable (i.e., whose duration since
symptom onset was at least 20.5 weeks, the outer boundary of the window for this visit), 143 (87%) completed
the study visit. At 8 months, of the 111 participants who were evaluable, 68 (61%) completed the study visit. Of
those who have not completed all follow-up visits, 10 have withdrawn from the study and none are known to

have died.

Physical Symptoms, Mental Health Symptoms, and Quality of Life
The most common symptoms during the acute phase of SARS-CoV-2 infection were fatigue, fever, myalgia,
cough and anosmia/dysgeusia (Figure 1). In the post-acute phase time points, fatigue, shortness of breath,
concentration problems, headaches, trouble sleeping and anosmia/dysgeusia were the most commonly
reported, but a variety of other symptoms were endorsed by at least some participants at each time point.
Importantly, these were not chronic symptoms, known to be present prior to COVID-19; they were instead
symptoms that either newly developed or worsened since the onset of COVID-19. Not all participants,
however, complained of symptoms. At early recovery (3-10 weeks), 61 participants reported no active
symptoms. At the late recovery time points, 54 reported no active symptoms at the first late follow-up time point
(12-20 weeks), and 16 reported no symptoms at the second late follow-up time point (28-36 weeks).
Regarding mental health, some patrticipants experienced symptoms of depression, anxiety and post-

traumatic stress during the late recovery phase (Table 2). Most of these symptoms were described as minimal
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or mild, but a small number of individuals experienced moderate or severe symptoms. Measures of quality of
life, which integrate across physical and mental health symptoms to depict functional impairments, showed
expected high frequencies of inability to ambulate, perform self-care, and perform usual activities during the
worst point of acute SARS-CoV-2 infection (Table 3). These frequencies were substantially higher than what
participants reported prior to COVID-19. During the two late recovery periods, very few participants expressed
moderate or more severe problems in self-care but some reported difficulties with ambulation and performance
of usual activities. Participant-rated health on a visual analogue scale of 0 to 100 was, again, much lower
during the worst point of acute infection compared to prior to COVID-19 (Table 3). In the two late recovery

periods, the median visual analogue scale value was lower than prior to COVID-19.

Biologic Specimen Collection

A large number of biological specimens were collected from these participants and have been shared widely
with internal and external investigators (Table 4). As of February 22, 2021, 1814 aliquots of PBMCs, 5316
aliquots of plasma, 3396 aliquots of serum and 545 gingival crevice salivary swabs have been distributed to

research collaborators.

DISCUSSION

As attention turns toward understanding the recovery phase following the acute manifestations of SARS-CoV-2
infection, large and well-characterized cohorts will be of great importance. Within two months of the first
documented case of community transmission of SARS-CoV-2 in the U.S., we designed and initiated a cohort
dedicated to studying the long-term impact of the infection. Despite ambient shelter-in-place conditions and
other hardships suffered by the community, there has been substantial interest in the study and rapid
enroliment. We have found that many people reported symptoms persisting beyond the acute illness period.
These included generalized symptoms such as fatigue, organ system-specific manifestations such as
cardiopulmonary and neurocognitive symptoms, and symptoms of anxiety and depression. While few

participants endorsed major alterations in quality of life, some individuals have not resumed normal function
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during the recovery phase. With detailed phenotypic characterization and robust biologic specimen archiving,
the cohort is now poised to support a variety of researchers to understand the causes of PASC.

Among a cohort of mostly non-hospitalized participants, we found a wide array of symptoms during the
post-acute phase, many of which continued to be endorsed at the longest time point evaluable since acute
illness. Our approach has extended upon earlier work about PASC and overcome several of the limitations of
prior studies. Some of the largest reports to date have not required participants to have had confirmed SARS-
CoV-2 infection [9], thus calling into question the specificity of the findings. We required documentation of
SARS-CoV-2-RNA-positivity prior to enrollment. We included a large number of individuals who did not require
hospitalization, and thus were able to be more representative of the entire spectrum of SARS-CoV-2 infection
compared to other studies which focused on hospitalized patients [10,11]. We included up to 8 months of
follow-up data, in contrast to studies which have been limited to the weeks and months following the initial
illness [10,12,27]. Lastly, we have focused on biological specimen collection to facilitate biologically oriented
research, which has already begun [28,29].

There are multiple mechanisms that might contribute to PASC, but the underlying mechanism or
mechanisms have yet to be determined. It is likely that insults caused by the virus during the acute infectious
period could initiate processes that lead to post-acute sequelae, even in the absence of ongoing antigen
stimulation. However, one important consideration is whether viral antigen persists beyond the acute infectious
period, either in the form of persistent virus replication [30] or persistence of non-infectious genetic material or
protein in the tissues [31], where the virus has been demonstrated to be present in severe acute disease [32—
35]. Regardless of whether the virus persists beyond acute infection, several mechanisms that are active in the
recovery phase could explain PASC. First, systemic immune activation with alterations in B and T cell
phenotypes and elevations in plasma cytokines and inflammatory markers could underlie at least some post-
acute sequelae. These perturbations have been shown to be associated with more severe outcomes during
acute infection [36,37]. Second, even in the absence of systemic inflammation, local tissue inflammation or
ongoing immune cell infiltration into the tissues could result in tissue injury and remodeling, which could drive
PASC through processes like microbial translocation in the gut [38] or tissue fibrosis in the heart or lungs.

Organ-specific studies such as cardiac MRI suggest persistent inflammation for up to 3 months after acute
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illness [16,17]. Third, multiple studies, including autopsy studies, have demonstrated endotheliitis and
microvascular thrombosis in acute COVID-19, with neutrophil extracellular traps as one contributing
mechanism [39-44]; in addition to explaining severe disease, ongoing microvascular dysfunction may
contribute to the pathobiology of PASC. Fourth, autoreactive immunity may be a significant contributor as IgG
autoantibodies are highly prevalent in acute infection, including those associated with clinical disease entities
similar to PASC [39,45-47]. Importantly, some mechanisms may contribute to certain organ-specific morbidity,
whereas others might be common among various PASC phenotypes. Our cohort is well-positioned to ascertain
which of these mechanisms are operative.

The nature of our participant sampling process limits what we can infer about PASC. Specifically, the
urgency to study the long-term consequences of an infection that was affecting an already large and rapidly
growing fraction of the population, the unprecedented workplace challenges and scarcity of resources forced
us to decide to jumpstart this research by enrolling a convenience sample. It is axiomatic that our study
population might be enriched for persons experiencing persistent symptoms because they were seeking
answers for this condition. This may overestimate the parameter that all patients, clinicians and scientists wish
to know, which is the prevalence (at, for example, 4 or 8 months) of persistent symptoms among all persons
infected with SARS-CoV-2. Alternatively, it may be that persons who are most severely affected may be so
debilitated that they were unable to travel to our research site. This would lead our study population to
underestimate population-level prevalence. There is simply no means to know if our convenience sample is
representative of the underlying target population as it relates to PASC, but there are suggestions that it is not.
For example, empiric differences in our racial/ethnic distribution compared to all SARS-CoV-2 cases in San
Francisco as well as a paucity of persons who had asymptomatic acute SARS-CoV-2 infection compared to
what is believed to be a much higher fraction among all infected persons [48] suggest our population is not
representative. It will only be through population-based probability samples that researchers can be confident
that their study populations are representative of the relevant targets. For this reason, the percentage of study
participants with persistent symptoms that we and others [9,49-51] calculate cannot be interpreted as
meaningful population-level prevalence estimates. The threat of selection bias in the initial selection of

participants also extends to our follow-up. We have experienced some losses to follow-up, and it may be that
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those participants with persistent symptoms are most motivated to continue in the study. The higher
prevalence of some symptoms at 8 months compared to earlier time points that we observed might be a
manifestation of this and thus should not be interpreted as symptoms getting worse over time.

Although our design precludes estimation of the population-level prevalence of PASC, there are several
important aspects of PASC that it can investigate. First, conditioned upon the presence of persistent symptoms
at the time of enrollment, our design can, if it maintains participant retention, yield relevant estimates of the
duration of symptoms. Second, the presence of sizeable proportions of participants with and without ongoing
symptoms during follow-up time points allows the cohort to serve as a resource (e.g., via efficient nested case-
control designs) for investigating determinants of PASC. The detailed clinical characterization and biologic
specimen collection performed at each recovery time point will allow us and interested collaborators to identify
clinically relevant phenotypes and investigate the biologic causes of PASC.

In summary, we have established a cohort of participants enrolled in the post-acute phase of SARS-
CoV-2 infection. We found substantial interest among affected community residents to participate, and among
those who volunteered to enroll we found many who reported persistent physical symptoms through 8 months
following onset of COVID-19. The convenience nature of our sampling — like many other nascent cohorts of
PASC — precludes estimation of the population-level prevalence of these persistent symptoms, but it will allow
for investigation of duration of symptoms conditioned upon their occurrence. Importantly, the presence of both
participants without symptoms and ample biological specimens will also allow for analytic work to study the
pathogenesis of PASC, which we anticipate will burgeon as the field begins to investigate mechanisms that will

inform prevention and treatment.
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FIGURE LEGENDS

Figure 1. Prevalence of symptoms reported by participants in a study of individuals with SARS-CoV-2 infection

during acute infection and three time points in the post-acute phase. Symptoms were limited to those not

present prior to the occurrence of COVID-19. Concentration problems refers to “Trouble concentration, trouble

with your thinking, or trouble with your memory.” Vision problems refers to “Trouble with vision, for example

double vision, blurry vision, or other visual issues.”
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Table 1. Characteristics at time of SARS-CoV-2 infection among participants enrolled in a study of
post-acute sequelae of SARS-CoV-2 infection.

Symptomatic Symptomatic

Characteristic Asymptomatic Not Hospitalized Hospitalized All
(n=10) (n=125) (n=44) (n=179)
Age, years 45.5 (38 to 55)* 46 (46 to 57) 49 (37to 57) 48 (3710 57)
(29 to 70)" (19 to 76) (19 to 85) (19 to 85)
Female Birth Sex 2 (20%) 62 (50%) 15 (34%) 79 (44%)
Gender Identity
Female 2 (20%) 61 (49%) 15 (34%) 78 (44%)
Male 8 (80%) 52 (50%) 28 (64%) 98 (55%)
Transgender male 0 (0%) 1 (0.8%) 1 (2%) 2 (1.0%)
Transgender female 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Prefer not to answer 0 (0%) 1 (0.8%) 0 (0%) 1 (0.5%)
Race/Ethnicity®
Hispanic/Latino 3 (30%) 29 (24%) 24 (55%) 56 (32%)
Hawaiian/Pacific Islander 0 (0%) 2 (1.7%) 2 (4.6%) 4 (2.3%)
White 5 (50%) 75 (62%) 9 (20%) 89 (51%)
Black/African American 1 (10%) 6 (5.0%) 2 (4.6%) 9 (5.1%)
Asian 1 (10%) 9 (7.4%) 7 (16%) 17 (9.7%)
Native American/Alaska Native 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Education
Any HS or less 1 (10%) 16 (13%) 26 (59%) 43 (24%)
Any College 5 (50%) 53 (42%) 12 (27%) 70 (39%)
Any Graduate School 4 (40%) 56 (45%) 6 (14%) 66 (37%)
Sexual Orientation®
Asexual 0 (0%) 0 (0%) 1 (4.2%) 1 (1.0%)
Bisexual 0 (0%) 2 (1.9%) 0 (0%) 2 (1.5%)
Gay/lesbian 3 (33%) 28 (27%) 4 (17%) 35 (25%)
Straight/heterosexual 5 (56%) 71 (68%) 19 (79%) 95 (69%)
Other 1 (11%) 3 (2.9%) 0 (0%) 4 (2.9%)
Annual Household Income®
$50,000 or less 4 (40%) 25 (23%) 16 (52%) 45 (30%)
$50,001 to $100,000 1 (10%) 15 (14%) 7 (23%) 23 (15%)
$100,001 to $300,000 4 (40%) 36 (33%) 6 (19%) 46 (31%)
More than $300,000 1 (10%) 32 (30%) 2 (6.5%) 35 (23%)
Body Mass Index (kg/m?)$
24.9 or less 3 (30%) 49 (39%) 4 (9.1%) 56 (31%)
2510 29.9 3 (30%) 35 (28%) 17 (39%) 55 (31%)
30 or greater 4 (40%) 41 (33%) 23 (52%) 68 (38%)
Self-Reported Comorbid Conditions
Autoimmune 2 (20%) 3 (2.4%) 6 (14%) 11 (6.2%)
Cancer" 2 (20%) 4 (3.2%) 1 (2.3%) 7 (3.9%)

Diabetes 0 (0%) 7 (5.7%) 14 (32%) 21 (12%)


https://doi.org/10.1101/2021.03.11.21252311
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2021.03.11.21252311; this version posted March 13, 2021. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

HIV® 4 (40%) 25 (20%) 3 (7.0%) 32 (18%)
Heart attack or heart failure 1 (10%) 2 (1.6%) 1 (2.3%) 4 (2.2%)
Hypertension® 3 (30%) 19 (15%) 15 (32%) 36 (20%)
Lung problems*® 0 (0%) 17 (14%) 11 (25%) 28 (16%)
Kidney disease 0 (0%) 1 (0.8%) 1 (2.3%) 2 (1.1%)
Ever Used Tobacco® 5 (50%) 36 (39%) 13 (30%) 54 (30%)

* median (interquartile range)
i (absolute range)
$ Missing and nonresponse. Race/ethnicity: 3 missing, 1 prefer not to answer; Sexual orientation: 41 missing, 1 prefer not to
answer; Income: 1 missing, 29 prefer not to answer; BMI: 6 missing; Cancer: 1 missing; Diabetes: 3 missing; HIV: 1 missing;
Hypertension: 1 missing; Lung problems: 1 missing
Cancer requiring treatment within the 2 years prior to COVID-19
¥ Asthma, COPD, emphysema, or bronchitis experienced in the 5 years prior to COVID-19
88 Cigarettes, cigars, or any product containing tobacco in a hookah
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Table 2. Responses regarding symptoms of anxiety, depression, and post-traumatic
stress at 16 and 32 weeks following onset of COVID-19 among participants enrolled in a
study of post-acute sequelae of SARS-CoV-2 infection.

Mental Health Symptoms and Severity Week 16 Week 32

(n=119)* (n = 65)*

Symptoms of anxiety (GAD-7 total score)’

Minimal (O to 4) 68 (44%) 33 (51%)

Mild (5to 9) 86 (56%) 32 (49%)

Moderate (10 to 14) 0 (0%) 0 (0%)

Severe (15 to 21) 0 (0%) 0 (0%)
Symptoms of depression (PHQ-8 total score)’

None (0 to 4) 70 (54%) 39 (54%)

Mild (5 to 9) 19 (17%) 12 (20%)

Moderate (10 to 14) 13 (12%) 5 (8.0%)

Moderately severe (15 to 19) 4 (3.5%) 3 (5.0%)

Severe (20 to 24) 4 (3.5%) 2 (3.0%)
Symptoms of post-traumatic stress disorder (PCL-5 total score) " ®

Score = 10 6 (6.0%) 7 (11%)

* 24 responses at week 16 and 3 responses at week 32 are not expected due to differences in form versions used at
the time of participant visit

Missing and nonresponse. GAD-7: 2 missing at week 16; PHQ-8: 3 responses: 5 missing at week 16, missing at
week 32; PCL-5: 8 missing at week 16, 1 missing at week 32.
$ 4 item version of post-traumatic stress disorder checklist 5; cutoff of 10 has 76% sensitivity and 52% specificity for
meeting the diagnostic criteria for post-traumatic stress disorder.
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Table 3. Responses regarding quality of life prior to COVID-19, at the self-described worst point of
COVID-19, and at weeks 16 and 32 following onset of COVID-19 among participants enrolled in a study
of post-acute sequelae of SARS-CoV-2 infection.

. . . Before Worst
Quality of Life Domain Response lliness Point Week 16  Week 32
(n=92) (n=179) (n=117) (n=66)
Mobility No problems 91% 39% 85% 77%
- : Slight problems 6.0% 10% 9.0% 11%
Which of the best describes ) 40 e problems 2.0% 29% 4.0% 8.0%
your ability to walk about? Severe problems 0% 4.0% 1.0% 4.0%
Unable to walk 1.0% 18% 0.0% 0.0%
Self-care No problems 95% 60% 96% 90%
- : Slight problems 1.0% 6.5% 1.0% 6.0%
describ‘\s’\s’h'gﬁr";énﬁ f?gmgﬁ Moderate problems 4.0% 17% 2.0% 4.0%
a%d dress yourself’7” Severe problems 0% 1.5% 1.0% 0%
y " Unable to wash or dress 0% 15% 0% 0%
Usual activities No problems 95% 31% 81% 77%
- : Slight problems 2.0% 11% 11% 14%
d;’\s’gﬁegf tgjrfggﬁ;;v'r;g Moderate problems 1.0% 23% 6.0% 1.0%
erform vour usu);I activitie):s’)” Severe problems 2.0% 7.0% 2.0% 5.0%
P y " Unable to do usual activities 0% 28% 0% 3.0%
Pain/discomfort* No pain or discomfort 70% 27% 65% 52%
“Which of the followin Slight pain or discomfort 20% 13% 14% 26%
describes (;10\(/)v mL‘JachO gin O% Moderate pain or discomfort 7.0% 26% 17% 15%
discomfort 05 felt?” Severe pain or discomfort 3.0% 24% 3.0% 2.0%
y " Extreme pain or discomfort 0% 10% 1.0% 5.0%
Anxiety/depression* No anxiety or depression 51% 18% 48% 43%
“Which of the followin Slight anxiety or depression 27% 23% 31% 32%
q ibes h . 9 Moderate anxiety or depression 17% 24% 15% 14%
escgee?esosvev dangho?;tgz Severe anxiety or depression 2.0% 17% 4.0% 6.0%
P y " Extreme anxiety or depression 3.0% 18% 2.0% 5.0%
Visual analogue scale
. , 85 50 80 80
On a scale of 0 to 100, we would like to (75t090) (251t065) (70t090) (75 to 90)

know how good or bad your health was...”

* Not administered due to differences in form versions used at the time of participant visit. Pain/discomfort: 22 from week 16 and 1 from week
32; Anxiety/depression:29 at week 16 and 1 from week 32
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Table 4. Biological specimens collected and distributed as part of a study of post-acute

Number of Aliquots stored per Aliquots

Biological specimen participant-timepoints  participant-timepoint  distributed

Cryopreserved PBMCs 554 12 (6 to 28)* 1814
Plasma 588 10 (9 to 29) 5316
Serum 596 5 (4 to 14) 3396
Saliva, whole unstimulated 210 10 (8 to 11) 0

Gingival crevice fluid 596 1(1to?2) 545

sequelae of SARS-CoV-2 infection.

*median (IQR); PBMCs: peripheral blood mononuclear cells.
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