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Introduction: Many with post-acute SARS-CoV-2 (PASC) have persistent symptoms impacting physical and cognitive function,
decreased health and health-related life quality. Monoclonal antibody (mAb) treatment was available to acutely infected patients which
might improve these outcomes.

Purpose: To compare patient perception of PASC symptoms for those receiving bamlanivimab or casirivimab and imdevimab (mAbs)
to those not receiving this treatment (non-mAbs). To compare changes between these groups in symptoms, function and quality of life
over a 6-month follow-up.

Patients and Methods: Consented adults >28 days post-infection with positive SARS-CoV-2 qPCR or antigen test and SARS-CoV-2
infection between March of 2020 and July of 2022 were enrolled. This prospective, repeated measure observational study reports baseline
through 6-month follow-up. Extensive sociodemographic data, detailed medical history, COVID-19 symptom history, and standardized
measures of well-being, depression, anxiety, stigma, cognition, symptom assessment, distress, and health status were collected.
Results: 323 participants [101 mAb, 221 non-mAb, 52.7+15.5 years, 47.7% male, body mass index (BMI) 31.4+8.4] were analyzed.
Fewer symptoms at baseline were reported in mAb versus non-mAb participants (1.06+1.31 vs 1.78+2.15, respectively p=0.0177) 6
months: (0.911+1.276 mAD vs.1.75+2.22 non-mAb, p=0.0427). Both groups showed significant within-group decreases in symptom
number (52 to 21 mAb, 126 to 63 non-mAb) and symptom burden (p=0.0088 mAb, p<0.00001 non-mAb). mAb patients had
significantly shorter infection-to-baseline interval (days) (120.4+55.3 mAb vs 194.0+£89.3 non-mAb, p<0.00001); less frequent history
of myocardial infarction (0.0 vs 3.9%, p=0.0464); headache (2.0% vs.11.8%, p=0.0046), rash (3.1% vs 9.9%, p=0.0377), and
miscellaneous muscle complaints (2.0% vs 12.3%, p=0.0035), plus significantly better 6-month mood. (2.2% vs 13.2%, p=0.0390).
Conclusion: mAb treated participants had reduced symptom burden and consistently reported fewer symptoms than non-mAb at all
time points despite less time since acute illness. Both groups reported a statistically significant decrease in symptoms by 6-month visit
with no statistically significant differences between them at follow-up.
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Introduction

Many with post-acute SARS-CoV-2 (PASC) have persistent symptoms impacting physical and cognitive function,
decreased health and health-related life quality, and is of global concern.'™ Monoclonal antibody (mAb) treatment
was available in the early phase of the pandemic starting in 2020 to treat acutely infected patients to improve survival as
well as possible PASC sequelae.”
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PASC is common (I in 5, 20%), often chronic, multi-system and difficult to treat.'> The study of PASC is
complicated by varying definitions of the syndrome itself.’ The United States Center for Disease Control (CDC) defines
post-SARS-CoV-2 conditions as “a wide range of new, returning, or ongoing health problems people can experience four
or more weeks after first being infected with the virus that causes SARS-CoV-2"." Severe infection or overt symptoma-
tology are not necessary for the development of post-SARS-CoV-2 symptom persistence. Clinically significant symptoms
can persist for weeks to months.*'* The World Health Organization (WHO) has also attempted to define “long COVID”
though their definition has come under critique and has not been universally adopted.'*'>

Research in this area becomes difficult as there may be limitations to generalizability because of definitional
ambiguity, lack of precision about which symptoms are attributable to SARS-CoV-2 and their onset; and methods for
collecting data. These factors when combined may lead to under or over representation of affected populations.'>'® Even
conservative estimates suggest millions of patients may require additional medical support to fully return to their pre-
COVID functioning, well-being, quality of life, and valued life activities.'’

A significant clinical problem is that published data have not included much behavioral data or patient perceptions of
the impact of symptoms in large clinical databases. We believe that these types of data, when combined with natural
history, clinical profile, standardized, valid patient self-reports, biosignatures, and lingering symptomatology, could help
identify risk factors and inform intervention strategies.

Efforts continue to understand PASC prevention, recovery trajectory and factors leading to successful resolution of
symptoms.’ One potentially powerful influence on the natural history of SARS-CoV-2 is its treatment. We attempted to
assess the use of monoclonal antibody (mAb) treatment efficacy and its effects on SARS-CoV-2 acute infection illness
trajectory, resolution and possible impact of PASC. mAb have been well described for reducing severity of early variants
(eg, delta, omicron BM but not omicron BQ).?® What remains to be answered is how frequently do patients who received
mAb experience PASC; and which symptoms persist. Further, does symptom severity and resolution appear similar to
patients who did not receive mAb treatment.

This prospective, natural history study comprehensively assessed the sequelae and recovery of patients who visited
a health system facility for treatment of acute SARS-CoV-2 and received mAbs as compared with those who received
standard of care for acute SARS-CoV-2. This research study set out to determine whether patients treated with
monoclonal antibody for acute SARS-CoV-2 infection have less symptom burden, intensity/severity and duration of
newly acquired findings post-infection. Hospitalization, clinical status, laboratory findings, symptoms, patient function-
ing, patient reported outcomes measures (PROs), health behavior change, and health-related quality of life (HRQL) data
were collected. The aim of the study was to compare patient perception of PASC symptoms for those receiving
bamlanivimab or casirivimab and imdevimab (mAbs) to those not receiving this treatment (no-mAbs); and to compare
changes between these groups in symptoms, function and quality of life over a 6-month follow-up period.

Materials and Methods

Design

This was a prospective study designed to collect in-depth data regarding cognitive, clinical, and patient-reported
outcomes of patients who tested positive for SARS-CoV-2 between March 2020 and July 2022.

Participants

Patients were contacted for study participation based on the search of our electronic medical record system for those who
had tested positive for SARS-CoV-2 (diagnosed with a positive qPCR test or an antigen test) in one of our outpatient or
inpatient facilities within our healthcare system. Further characterization of health system COVID population and
treatment response can be found in our previous publications.?' Eligible enrollees were required to have been at
least 28 days post-SARS-CoV-2 diagnosis (no limit to participation was placed on time since time of acute SARS-CoV-2
or treatment), be at least 18 years of age and willing and able to give an informed consent. All patients regardless of
current symptomology were invited to participate. Translation services were also utilized to ensure the inclusivity of our
SARS-CoV-2 study participation and follow-up. Written consent was obtained for in-person patients and verbal consent
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was obtained for virtual patients prior to participation. Both methods of consent and the study protocol received IRB
approval through Inova Health System. Ethical review and approval for study conduct was also obtained from Western
IRB prior to study initiation per national and international standards, including the Declaration of Helsinki. This study
adhered to guidelines for reporting observational studies using routinely collected health data.

Patients who were treated for SARS-CoV-2 were called and invited to participate in the study in-person at our clinic
or remotely (by phone or through online video conferencing). Baseline was first study contact and assessment of
outcomes, not predicated on timing of acute illness or treatment. All participants were asked to verbally answer
specifically curated questions about their social and medical history, details of their SARS-CoV-2 illness (eg duration
and severity of illness, the use of healthcare during the illness, etc) and current exercise habits.

To assess PASC symptom burden, participants were verbally asked if they had any new symptoms that were not
present prior to SARS-CoV-2 infection and were present around the time of the initial visit. Participants were not
provided with a list of common symptoms from which to choose. Due to the variability in responses, symptoms were
reviewed by investigators and categories were created based on the most commonly reported symptoms (See

Supplemental Table 1). Symptoms were then reviewed by our study physician and placed into the appropriate

categories.

Main Measures

Our assessments included: 1) objective physical assessment measures, 2) standardized patient reported outcome (PRO)
questionnaires, and 3) cognitive assessments. Because not all patients came on site due to ongoing concerns about
contagion, we were not able to capture objective measures on everyone. Nonetheless, the virtual environment did permit
interviews and completion of PROs and cognitive assessments.

Physical & Functional Assessments

Our definition of function follows the International Classification of Functioning, Disability and Health (ICF) (ie “a
dynamic interaction between her or his health conditions, environmental factors, and personal factors.”** For the in-
person arm of the study, physical assessments were performed at the outpatient clinic including a physical examination,
vital signs, a two-minute walking distance (TMWD) test, and grip strength. See detailed descriptions of these measures in

our prior study publication methodology and in assessment validation studies.>>2%°

Patient-Reported Outcomes (PROs)

We used PRO instruments to assess various aspects of patients’ well-being using standardized and validated instruments.
Routinely, standardized measures of life satisfaction and fatigue (FACIT-F), depression (PHQ9), COVID cognition,
symptom burden (ESAS), anxiety (GAD?7), stigma (Stigma questionnaire), NCCN distress (Distress Thermometer), and
health-related quality of life (EQS5D) measures were administered to the study participants electronically via a specifically
designed web page, in-person, or over the phone.*' ' Each of the eight PRO instruments is described in detail in our

prior publication and in measure standardization and validation reporting®>>'*!

Cognitive Assessments

All subjects were asked to complete a battery of cognitive performance tests administered by a trained professional.
Cognitive domains of processing speed and executive function (eg, working memory, inhibition, cognitive flexibility, and
visual-spatial function/perceptual reasoning), were assessed with hand-selected subtests from the Delis Kaplan Executive
Function System (DKEFS) and Wechsler Adult Intelligence Scale- Fourth Edition (WAIS-IV) cognitive batteries.***
Tests were conducted online or in-person, depending on patient’s preference and availability. Specifically, the CWIT,
Arithmetic, and Matrix Reasoning tests could be conducted on-line, or in-person and the Coding and Symbol Search tests
could only be conducted in-person. Individual tests and overall battery are described further in Supplement 1 of our prior
publication.
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Statistical Analysis

SAS 9.4 (SAS Institute, Cary, NC) and Jamovi 3.2.1 were used for all analyses. Incomplete records were excluded from
analysis. Parameters were compared between groups using chi-square or Kruskal-Wallis tests for categorical or continuous
parameters, respectively. Two-sided alpha <0.05 was considered statistically significant. Cases lost to follow-up longitudin-
ally were analyzed cross-sectionally for timepoints collected and excluded from time point comparisons. The study database
was reviewed for variable completion and consistency with hard-copy case report forms confirmed prior to data analysis.

Truly missing data collection variables were marked “unknown” for that instance of recording and excluded from analysis.

Results

A total of 6865 patients were seen within the health system for SARS-CoV-2 within the study time frame of
recruitment.>® Of those capable of providing informed consent, reachable by the research team and willing to participate
in our prospective follow-up study, there were 102 participants treated with mAb and 221 participants who did not
receive mAbD treatment enrolled in the study (Table 1). Participants who received mAb treatment were slightly older (55.7
+ 14.1 vs 51.3 = 15.9, p=0.0184), were more likely to be married [56 (56.6%) vs.101 (52.6%), p=0.0203], and more
likely to have hypertension [50 (49.0%) vs 77 (34.8%), p=0.0153] and hyperlipidemia [51 (50.0%) vs 68 (30.8%),
p=0.0009]. Non-mAb participants were more likely to have arthritis [21 (20.6%) vs 33 (14.9%), p=0.0368] and chronic

Table | Full Cohort Comparison of mAb versus Non-mAb Study Participants

mADb (102) Non-mAb (221) p-values
Mean £SD or N (%) Mean £SD or N (%)
Age, years 55.7 + 14.1 513+ 159 0.0184*
Male 54 (52.9%) 99 (44.8%) 0.1963
Non-Hispanic white 50 (49.0%) 102 (46.6%) 0.6830
Non-Hispanic black 19 (18.6%) 38 (17.4%) 0.7806
Hispanic 18 (17.6%) 59 (26.9%) 0.0694
Asian 10 (9.8%) 16 (7.3%) 0.4450
Other race I (1.0%) 0 (0.0%) 0.2622
Employed 4 (3.9%) 4 (1.8%) 0.9707
College degree 65 (64.4%) 127 (64.1%) 0.5206
Married 56 (56.6%) 101 (52.6%) 0.0203*
Group living 2 (2.0%) 9 (4.7%) 0.2552
Body Mass Index 327 £ 93 30578 0.1337
Exercise 230 min 23/week 54 (55.1%) 100 (50.0%) 0.4077
Anxiety 18 (17.6%) 21 (9.5%) 0.9573
Arthritis 21 (20.6%) 33 (14.9%) 0.0368*
Asthma 8 (7.8%) 14 (6.3%) 0.2054
Coronary artery disease 20 (19.6%) 32 (14.5%) 0.6170
Cancer 3 (2.9%) 8 (3.6%) 0.2437
(Continued)
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Table | (Continued).

mAb (102) Non-mAb (221) p-values
Mean £SD or N (%) Mean £SD or N (%)

Congestive heart failure 2 (2.0%) 19 (8.6%) 0.7546
Chronic kidney disease 6 (5.9%) 22 (10.0%) 0.0245*
Chronic liver disease 18 (17.6%) 21 (9.5%) 0.2266
Chronic obstructive pulmonary disease 7 (6.9%) 8 (3.6%) 0.1980
Depression 16 (15.7%) 36 (16.3%) 0.8909
Diabetes 23 (22.5%) 51 (23.1%) 0.9164
Gastroesophageal reflux disease 16 (15.7%) 40 (18.1%) 0.5944
Hypertension 50 (49.0%) 77 (34.8%) 0.0153*
Hyperlipidemia 51 (50.0%) 68 (30.8%) 0.0009 +
Non-alcoholic fatty liver disease 6 (5.9%) 15 (6.8%) 0.7591
Sleep apnea 17 (16.7%) 22 (10.0%) 0.0853
Stroke 3 (2.9%) 11 (5.0%) 0.4035
Thyroid disease 15 (14.7%) 27 (12.2%) 0.5365
Time since COVID diagnosis, days 120.5 £ 55.1 195.6 + 88.9 0.0000 %
Received treatment for COVID 85 (92.4%) 94 (57.3%) 0.0000 %
Received antivirals 4 (4.0%) 25 (12.3%) 0.0226*
Number of days sick with COVID 16.8 + 20.4 245 + 312 0.0396*
Needed oxygen support (including at home) 14 (13.9%) 69 (33.7%) 0.0002 f
Was on a ventilator 0 (0.0%) 13 (6.3%) 0.0097 t
Had no difficulties during COVID 24 (23.8%) 43 (21.0%) 0.5794
Less exercise/activity PASC 37 (37.4%) 90 (46.4%) 0.1407
Worse diet/eating habits PASC 19 (19.4%) 38 (19.5%) 0.9838
Worse weight PASC 19 (19.6%) 52 (27.5%) 0.1419
Worse sleep PASC 35 (37.2%) 72 (38.1%) 0.8881

Notes: Significant difference level: *.05, 1.01, $.001.

Abbreviations: N, number of subjects; SD, standard deviation; %, percent; mAb, monoclonal antibody treatment; COVID, SARS-CoV-2; PASC, post-

acute SARS-CoV-2.

kidney disease [6 (5.9%) vs 22 (10.0%), p=0.0245] (Table 1). Participants who had received mAb had fewer sick days
with SARS-CoV-2 and required less home oxygen.

Comparison of Symptoms of Those Treated with mAb versus Non-mAb
Descriptions of symptom categories are in Supplemental Table 1. At baseline, participants treated with mAb have fewer

symptoms, no cases of acute myocardial infarction, and significantly less headache, rash, and various muscle complaints

(Table 2). By 1 month, mAb participants have completely resolved complaints of smell and other neurological

symptoms- a significant difference from the non-mAb cohort (Table 3). At 3 months, the two cohorts do not appear
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Table 2 Patient Reported Outcomes (PROs) of Non-mAb and mAb Treated PASC Study Participants Over Time

Non-mAb Baseline (B) Month 6 (Mé) B-Mé
Mean tSD Mean tSD p-value
FACIT-F Physical Well-being (0-28, higher better) 224 +54 22.7 £55 0.4182
FACIT-F Emotional Well-being (024, higher better) 185+ 5.2 19.5 + 43 0.0802
FACIT-F Social Well-being (0-28, higher better) 185 +6.3 19.6 + 6.0 0.5892
FACIT-F Functional Well-being (0-28, higher better) 18.0 + 6.3 19.0 + 6.4 0.0124*
Fatigue Scale (0-52, higher better) 364 % 121 380 1.7 0.0513
FACIT-F Total (0-160, higher better) 113.7 + 28.1 118.8 + 0.4 0.0142*
Patient Health Questionnaire-9 (27-0, higher worse) 573 £ 591 5.08 + 0.55 0.1635
Post SARS-CoV-2 Cognitive Questions (1-5, higher better) 3.79 £ 0.89 3.77 £ 0.87 0.9140
EQS5D Index Score (0-I, higher better) 0.784 £ 0.193 0.853 + 0.137 0.0002 }
EQ5D Health Score (0100, higher better) 748 + 30.7 788 £ 16.3 0.0043 t
mAb Baseline (B) Month 6 (Mé6) B-Mé6
Mean *SD Mean *SD p-values
FACIT-F Physical Well-being (0-28, higher better) 238 +52 245 * 3.6 0.8738
FACIT-F Emotional Well-being (0—24, higher better) 19.9 + 4.2 204 + 3.6 0.9160
FACIT-F Social Well-being (0-28, higher better) 198 + 58 188 + 6.7 0.9018
FACIT-F Functional Well-being (0-28, higher better) 194 +53 19.8 + 43 0.8005
Fatigue Scale (0-52, higher better) 390+ 11.2 403 + 94 0.5449
FACIT-F Total (0160, higher better) 121.6 + 26.9 123.7 + 18.0 0.8700
Patient Health Questionnaire-9 (27-0, higher worse) 4.95 + 5.32 4.05 + 4.55 0.9946
Post SARS-CoV-2 Cognitive Questions (I-5, higher better) 3.97 £ 0.88 3.79 £ 0.90 0.1882
EQS5D Index Score (0-1, higher better) 0.842 £ 0.157 0.838 £ 0.146 0.4962
EQSD Health Score (0-100, higher better) 76.1 £19.9 719 +22.1 0.1030

Notes: Significant difference level: *.05, 1.01, $.001.

Abbreviations: PASC, post-acute SARS-CoV-2; mAb, monoclonal antibody treatment; non-mAb, no mAb received; B-Mé6, baseline to 6-month
comparison; SD, standard deviation; FACIT-F, Functional Assessment of Chronic lliness Therapy- Fatigue; EQ5D, EuroQOL-5D health status measure.

significantly different in symptom burden or category. By 6 months, mAb participants once more show significantly
lower symptom burden, as well as decreased mood symptom reporting (Table 3). Both mAb and non-mAb cohorts have
significant reduction in symptoms over 6 months (mAb p=0.0088 vs non-mAb p=0.00001). However, non-mAb
participants still have lingering symptom reporting in all categories, while mAb participant symptom reporting has
fully resolved in 8 categories- including full resolution of severe fatigue reporting- and 4 categories where symptoms
were never initially reported. [See Table 3 for additional symptom burden detail.]

PROs in mAb Treated versus Non-mAb Treated Participants Over Time

Comparing baseline values of participants who were mAb and non-mAb treated for statistically significant differences,
patients receiving mAb had higher burden of symptoms on emotional well-being (ESAS, p=0.0334), less anxiety (GAD-
7, p=0.0342), better overall health on EQ-5D (p=0.0121), and fewer PASC symptoms (Table 4). In general, while the
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Table 3 Baseline Comparison of Symptoms Over Time by mAb and Non-mAb?
Baseline (B) Month 6 (M6)
mAb Non-mAb p-values mAb Non-mAb p-values
Mean £SD or Mean £SD or Mean £SD or Mean £SD or
N (%) N (%) N (%) N (%)
Number of Symptoms 1.06 £ 1.31 1.78 £ 2.15 0.0177* 0911 + 1.276 1.75 £ 2.22 0.0427*
B-Mé6 Symptom —0.333 £ 0.127 —0.330 + 0.069 0.8293
Decrease p=0.0088 p<0.0001 +
Any Symptoms 52 (53.1%) 126 (62.1%) 0.1363 21 (46.7%) 63 (59.4%) 0.1486
Acute Myocardial Infarction 0 (0.0%) 8 (3.9%) 0.0464* 0 (0.0%) 4 (3.8%) 0.1866
Appetite 1 (1.0%) 6 (3.0%) 0.2965 0 (0.0%) | (0.9%) 0.5133
Bowel 0 (0.0%) 4 (2.0%) 0.1618 0 (0.0%) 2 (1.9%) 0.3536
Confusion 1 (1.0%) 3 (1.5%) 0.7454 0 (0.0%) | (0.9%) 0.5133
Cough 6 (6.1%) 6 (3.0%) 0.1882 2 (4.4%) 3 (2.8%) 0.6121
Difficulty Sleeping 4 (4.1%) 6 (3.0%) 0.6095 1 (2.2%) 3 (2.8%) 0.8315
Dizziness I (1.0%) 2 (1.0%) 0.9770 | (2.2%) 2 (1.9%) 0.8925
Fatigue 22 (22.4%) 39 (19.2%) 0.5127 9 (20.0%) 23 (21.7%) 0.8153
Mild Fatigue 8 (38.1%) 16 (41.0%) 0.8251 I (11.1%) 9 (40.9%) 0.1072
Moderate Fatigue 10 (47.6%) 17 (43.6%) 0.7648 4 (44.4%) 8 (36.4%) 0.6750
Severe Fatigue 3 (14.3%) 6 (15.4%) 0.9095 0 (0.0%) 4 (18.2%) 0.1705
Fever I (1.0%) 2 (1.0%) 0.9770 I (2.2%) 1 (0.9%) 0.5295
Headache 2 (2.0%) 24 (11.8%) 0.0046 + | (2.2%) 9 (8.5%) 0.1566
Heart Rate I (1.0%) 6 (3.0%) 0.2965 0 (0.0%) 1 (0.9%) 0.5133
Heartburn 0 (0.0%) 4 (2.0%) 0.1618 0 (0.0%) 2 (1.9%) 0.3536
Joint Pain 3 (3.1%) 8 (3.9%) 0.7031 1 (2.2%) 5 (4.7%) 0.4729
Smell 7 (7.1%) 24 (11.8%) 0.2107 2 (4.4%) Il (10.4%) 0.2345
Memory I (11.2%) 38 (18.7%) 0.0989 6 (13.3%) 23 (21.7%) 0.2327
Muscle Weakness 2 (2.0%) 4 (2.0%) 0.9674 1 (2.2%) 2 (1.9%) 0.8925
Myalgia 1 (1.0%) 2 (1.0%) 0.9770 0 (0.0%) 2 (1.9%) 0.3536
Nasal 2 (2.0%) 2 (1.0%) 0.4536 2 (4.4%) 4 (3.8%) 0.8469
Nausea 3 (3.1%) 4 (2.0%) 0.5563 0 (0.0%) 6 (5.7%) 0.1034
Other Cardiac 4 (4.1%) 11 (5.4%) 0.6174 0 (0.0%) 5 (4.7%) 0.1384
Other Genito-urinary 2 (2.0%) 10 (4.9%) 0.2306 2 (4.4%) Il (10.4%) 0.2345
Other Miscellany 6 (6.1%) 26 (12.8%) 0.0779 2 (4.4%) 8 (7.5%) 0.4831
Other Mood 3 (3.1%) 17 (8.4%) 0.0829 I (2.2%) 14 (13.2%) 0.0390*
Other Muscle 2 (2.0%) 25 (12.3%) 0.0035 t 3 (6.7%) 12 (11.3%) 0.3818
(Continued)
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Table 3 (Continued).
Baseline (B) Month 6 (Mé)
mAb Non-mAb p-values mAb Non-mAb p-values
Mean £SD or Mean £SD or Mean 1SD or Mean £SD or
N (%) N (%) N (%) N (%)
Other Neurological 6 (6.1%) 25 (12.3%) 0.0976 0 (0.0%) 2 (1.9%) 0.3536
Pruritis I (1.0%) 3 (1.5%) 0.7454 I (2.2%) 11 (10.4%) 0.0901
Rash 3 (3.1%) 20 (9.9%) 0.0377* 5 (11.1%) 16 (15.1%) 0.5176
Shortness of Breath 9 (9.2%) 28 (13.8%) 0.2538 0 (0.0%) 1 (0.9%) 0.5133
Sore Throat 0 (0.0%) 4 (2.0%) 0.1618 0911 £ 1.276 1.75 £2.22 0.0427

Notes: “See Supplemental Table | for Symptom Category Descriptions; Significant difference level: * 0.05, + 0.01, 3 0.001.
Abbreviations: mAb, monoclonal antibody treatment; non-mAb, no mAb received; B-M6, change over time between baseline and 6 months, N, number of subjects; SD,

standard deviation; %, percent.

Table 4 Timepoints of Comparison of mAb and Non-mAb Cohorts by Patient-Reported Outcomes

Baseline Month 6
mAb Non-mAb p-value mAb Non-mAb p-value
Mean 1SD Mean 1SD Mean SD Mean £SD

2 Minute Walk Distance —5.85 £ 27.23 477 £ 25.16 0.3999 —4.28 + 16.87 3.20 + 15.94 0.5952
Grip Strength (kilogram) —252 % 152 —14.0 £ 259 0.1382 —22.1 £242 -127 £21.8 0.5340
FACIT-F Physical Well-being 238+52 224 +54 0.0679 245 % 3.6 227 £55 0.2326
FACIT-F Emotional Well-being 199 + 42 185+ 52 0.1004 204 £ 3.6 19.5 + 43 0.5129
FACIT-F Social Well-being 198 £ 5.8 185+ 6.3 0.2891 188 + 6.7 19.6 £ 6.0 0.6968
FACIT-F Functional Well-being 194 £53 18.0 + 6.3 0.2206 19.8 + 43 19.0 + 6.4 0.8477
FACIT-F Fatigue Scale 390+ 11.2 364 + 12.1 0.3142 403 £ 94 380117 0.6581
FACIT-F Total 121.6 + 26.9 113.7 + 28.1 0.1008 123.7 + 18.0 118.8 + 28.4 0.8605
Patient Health Questionnaire-9 495 + 532 5.73 £ 591 0.6417 4.05 + 4.55 5.08 £ 5.55 0.5735
Post SARS-CoV-2 Cognitive Questions 3.97 £ 0.88 3.79 £ 0.89 0.1838 3.79 £ 0.90 3.77 £ 0.87 0.9353
Edmonton Symptom Assessment- Physical 1.77 £ 1.65 2.06 + 1.85 0.4797
Edmonton Symptom Assessment- Emotional 1.02 £ [.55 230 +2.79 0.0334*
Edmonton Symptom Assessment- Total 1.60 £ 1.60 226 + 1.87 0.0868
Generalized Anxiety Disorder-7 1.55 + 3.31 3.49 £ 426 0.0342*
Stigma 4.57 + 3.98 4.98 + 4.37 0.7081
Distress Thermometer 1.82 +2.38 2.85+293 0.1407
EQS5D Index Score 0.842 + 0.157 0.784 £ 0.193 0.0121 0.838 + 0.146 0.853 + 0.137 0.6679
EQS5D Health Score 76.1 £19.9 74.8 + 30.7 0.2172 71.9 £22.1 788 + 16.3 0.1269

Notes: Significant difference level: * 05, 1.01.

Abbreviations: mAb, monoclonal antibody treatment; non-mAb, no mAb received; SD, standard deviation; FACIT-F, Functional Assessment of Chronic lliness Therapy-

Fatigue; EQ5D, EuroQOL-5D health status measure.
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majority of comparisons did not reach statistical significance, the mAb treated group had better raw scores for
administered PROs. Overall, PRO score differences between mAb and non-mAb participants decrease over time and
become more homogenous in nature over the 6-month follow-up period (Table 4). The mAb group does not change
significantly from baseline to follow-up time points across 6 months of PROs (Table 2).

The non-mAb group, however, does show within-group changes between baseline and later timepoints (Table 2).
Non-mAb participants show a decrease in PHQ9 depression reporting between baseline and 1 month (5.73 + 5.91 vs 5.55
+ 5.76, p=0.0096), an increase in FACIT-F Emotional Well-being between baseline and 3 months (p=0.0032), FACIT-F
Functional Well-being between baseline and 3 months (p=0.0120), and again between baseline and 6 months (p=0.0124),
and overall FACIT-F Fatigue Score between baseline and 6 months (p=0.0142) (Table 2). Significant improvements in
EQ-5D Index and Health Scores (p=0.0002 and p=0.0043, respectively) between baseline and 6 months also occur
between baseline and 6 months (Table 2). EQ-5D index (p=0.0002) and health scores (p=0.0043) improved significantly
only for non-mAb subjects at 6 months follow-up. Between baseline and 6 months in both cohorts, there was no
improvement in 2MWT and minor, not statistically significant improvement in grip.

Discussion

The SARS-CoV-2 pandemic has had a global impact, but the assessment of the impact of PASC is still evolving as is its
treatment. This study attempted to contrast two treatments for SARS-CoV-2 during the first 18 months of the pandemic at
our health facility; standard of care as compared with the use of monoclonal antibodies. This study indicates reduced
symptom burden from use of mAb treatment. Symptoms improved over the period in which we studied the participants.
Specifically, the patients that received mAb had better scores in all domains at baseline than those who did not receive
mADb (non-mAb). This may be due to the non-mAb cohort having worse scores at baseline and hence their relatively
greater improvement in scores, compared with the group receiving mAb. Numbers of participants reporting symptoms
was also higher in the group not receiving mAbs.

Many studies have attempted to evaluate long COVID, but rates of PASC vary widely based on definition and method
of data collection and vaccination status.'>'® Free-response symptom reporting in the participants’ own words was
allowed in addition to checkboxes for major categories of symptoms already in-use in the AHA COVID-19 CVD registry
study on-site and common SARS-CoV-2 symptoms per CDC guidance.®** Our physician team and research coordinators
met to discuss grouping of similar responses. In order to aid reproducibility and be fully transparent regarding any
potential grouping bias, the resulting guidance including all free responses, are available in Supplemental Table 1.

Anyone wishing to reproduce our grouping methodology can refer to these symptom groupings for reference. Many of
the miscellany system symptom reporting could only be provided descriptively due to the small number of subjects
reporting. We attempted to avoid bias by including all PASC symptoms reported to us within the grouping table. This
observational study of the natural history of PASC took advantage of our ability to recruit participants who both had or
had not received mAbs for early intervention treatment of COVID. This was not a randomized trial.

When we compared the outcomes of these two groups, we observed several notable differences (eg number of sick
days, home oxygen, age, marital status, hypertension, hyperlipidemia, arthritis, and chronic kidney disease). These are
interesting findings and suggest that early treatment of COVID-19, regardless of sex, age and hospitalization history may
infer symptom reduction in a convenience sample of patients with PASC. Overall, our cohort does not carry as much
pulmonary, cardiac, or kidney disease burden as reported by other studies. They did report significant symptomatology
around general muscle concerns (weakness, aching), memory difficulties, changes in sense of smell, headache, and
fatigue. The group that did not receive mAb had more headache, anosmia and a higher number of symptoms overall. The
whole sample expressed substantial impact of these symptoms on quality of life on several indices. Participants who had
received mADb treatment as part of their acute care reported less symptom burden, and life impact. Baseline results
support other reports about the therapeutic benefit of mAb in reducing need for pulmonary support for infected people.
Our group also reported that treatment with mAb was associated with reduced hospitalization.

The group who received mAb treatment as part of their acute COVID care had better baseline scores for physical
function, cognitive performance, ESAS symptoms, anxiety and EQ-5D quality of life. This suggests that use of mAb
treatment during acute care prior to high prevalence of solo product resistance may have contributed to improved PASC
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physical and cognitive functioning and quality of life (QoL) and reduced symptom burden, including anxiety during the
PASC stage. These differences were not sustained as significant differences between the groups over time. However, the
group that received mAbs had higher scores among all the domains.

Limitations

Participants were recruited from patients seen for SARS-CoV-2 at a large, regional health system, and agreed to
participate, thus the sample may not accurately represent all patients with post-SARS-CoV-2 sequelae, which may be
more imbalanced because this cohort was, on average >6 months since acute illness and may have self-selected for
severity or persistence of symptoms. Only a fraction of patients seen by the health system were interested or otherwise
eligible for inclusion. Patients who received mAb and agreed to participate in the study had a significantly shorter period
between acute illness and participation yet had less symptom burden. A time post-acute infection analysis showed that
those contacted further from their acute SARS-CoV-2 illness treated earlier in the pandemic and agreed to participate in
the study were more likely to report long COVID symptoms. This study does not consider the wave or variant of SARS-
CoV-2 infection, which has been shown in some research to be associated with likelihood of PASC.'>?**34¢ Enrollment
also ended prior to the prevalence of newer, high consequence strains and cannot speak to their relative rates of
PASC.*”**®¥ This study also cannot speak to the phenomena of SARS-CoV-2 coinfections and their implications for
PASC.*

While attrition remains a significant obstacle for all prospective studies, our study faced challenges due to varying
COVID waves reducing participants’ willingness to engage in follow up. When possible, we obtained data virtually, and
were successful in this effort with respect to PROs, but not for objective clinical measures. Baseline symptom burden, as
reported by patient recall not using a pre-specified checklist, was greater in people who did not receive mAb.

Conclusion

Participants who received mAb treatment had reduced symptom burden and consistently reported fewer symptoms than
non-mAb at all time points despite less time since acute illness. The use of mAbs is likely to contribute to improved
physical and cognitive functioning and QoL and reduced symptom burden, including anxiety during the PASC stage.
Both groups reported a statistically significant decrease in symptoms by 6-month visit. Encouragingly, the number of
cases with symptom reporting and symptom severity continued to decrease over time indicating continued resolution.

Acknowledgments
Authors would like to acknowledge Zaid Younossi for data management.

Authors would also gratefully like to acknowledge the support of Inova Health System Medicine Service Line and
Beatty Research Fund, and for internal URAP support granted to the primary investigator for conduct of this study.

Disclosure

In addition to the internal funding received for this study reported in acknowledgements, some authors have received
funding for other research endeavors. Specifically, AAW cites institutional payments by the Health Resources and
Services Administration (HRSA), and ZY has consulted for Bristol Myers Squibb, Gilead, Intercept, Novo Nordisk,
Novartis, Terns, Merck, Quest, and Siemens, and Madrigal. The other authors declare that they have no competing
interests in this work.

References

1. Al-Aly Z, Xie Y, Bowe B. High-dimensional characterization of post-acute sequelae of COVID-19. Nature. 2021;594(7862):259-264. doi:10.1038/
s41586-021-03553-9

2. Bull-Otterson L, Baca S, Saydah S, et al. Post-COVID conditions among adult COVID-19 survivors aged 18-64 and >65 years- United States,
March 2020-November 2021. MMWR Morb Mortal Wkly Rep. 2022;71:713-717. doi:10.15585/mmwr.mm7121el

3. Davis HE, Assaf GS, McCorkell L, et al. Characterizing long COVID in an international cohort: 7 months of symptoms and their impact.
EClinicalMedicine. 2021;38:101019. doi:10.1016/j.eclinm.2021.101019

1488  "wr= International Journal of General Medicine 2023:16
Dove!


https://doi.org/10.1038/s41586-021-03553-9
https://doi.org/10.1038/s41586-021-03553-9
https://doi.org/10.15585/mmwr.mm7121e1
https://doi.org/10.1016/j.eclinm.2021.101019
https://www.dovepress.com
https://www.dovepress.com

Dove Price et al

W

hed

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

2

—_

22.

23.

24.

25.

26.

27.

28.

29.

30.

3

—_

32.

33.

34.

35.

. Malik P, Patel K, Pinto C, et al. Post-acute COVID-19 syndrome (PCS) and health-related quality of life (HRQoL)-A systematic review and

meta-analysis. J Med Virol. 2022;94(1):253-262. doi:10.1002/jmv.27309

. Weinreich DM, Sivapalasingam S, Norton T, et al. REGEN-COV Antibody Combination and Outcomes in Outpatients with Covid-19. N Engl/

J Med. 2021;385(23):e81. doi:10.1056/NEJMo0a2108163
CDC. Long COVID or Post-COVID Conditions; 2022. Available from: https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html.
Accessed July 6, 2022.

. Stam HJ, Stucki G, Bickenbach J, et al. Covid-19 and Post Intensive Care Syndrome: a Call for Action. J Rehabil Med. 2020;52(4):jrm00044.

doi:10.2340/16501977-2677

. O’Dowd A. Covid-19: third of people infected have long term symptoms. BMJ. 2021;373:n1626. doi:10.1136/bmj.n1626

Carod-Artal FJ. Post-COVID-19 syndrome: epidemiology, diagnostic criteria and pathogenic mechanisms involved. Rev Neurol. 2021;72
(11):384-396. doi:10.33588/rn.7211.2021230

Fernandez-de-Las-Pefias C, Palacios-Cena D, Gomez-Mayordomo V, Cuadrado ML, Florencio LL. Defining Post-COVID Symptoms (Post-Acute
COVID, Long COVID, Persistent Post-COVID): an Integrative Classification. Int J Environ Res Public Health. 2021;18(5):2621. doi:10.3390/
ijerph18052621

. Lopez-Leon S, Wegman-Ostrosky T, Perelman C, et al. More than 50 long-term effects of COVID-19: a systematic review and meta-analysis. Sci

Rep. 2021;11(1):16144. doi:10.1038/s41598-021-95565-8

Vehar S, Boushra M, Ntiamoah P, Biehl M. Post-acute sequelae of SARS-CoV-2 infection: caring for the ‘long-haulers’. Cleve Clin J Med. 2021;88
(5):267-272. doi:10.3949/ccjm.88a.21010

WHO. A clinical case definition of post COVID-19 condition by a Delphi consensus, 6 October 2021. Available from: https://www.who.int/
publications/i/item/WHO-2019-nCoV-Post COVID-19_condition-Clinical case_definition-2021.1]x. Accessed July 6, 2022.

Ledford H. How common is long COVID? Why studies give different answers. Nature. 2022;606(7916):852-853. doi:10.1038/d41586-022-01702-2
Reardon S. Long COVID risk falls only slightly after vaccination, huge study shows. Nature. 2022. doi:10.1038/d41586-022-01453-0

Al-Aly Z, Bowe B, Xie Y. Long COVID after breakthrough SARS-CoV-2 infection. Nat Med. 2022;28(7):1461-1467. doi:10.1038/s41591-022-01840-0
Antonelli M, Penfold RS, Merino J, et al. Risk factors and disease profile of post-vaccination SARS-CoV-2 infection in UK users of the COVID
Symptom Study app: a prospective, community-based, nested, case-control study. Lancet Infect Dis. 2022;22(1):43-55. doi:10.1016/S1473-
3099(21)00460-6

CDC National Center for Health Statistics (NCHS). The Household Pulse Survey. US Census Bureau Data collected Jun1-13, 2022. Available from:
https://www.cdc.gov/nchs/pressroom/nchs_press_releases/2022/20220622.htm. Accessed July 6, 2022.

Kamal M, Abo Omirah M, Hussein A, Saced H. Assessment and characterisation of post-COVID-19 manifestations. Int J Clin Pract. 2021;75(3):
€13746. doi:10.1111/ijcp.13746

Mannan A, Sutingco N, Djurkovic S, et al. Service Line Care Delivery Model for COVID-19 Patient-Centric Care. Am J Manag Care. 2022;28(3):
e80—e87. doi:10.37765/ajmc.2022.88731

. Verderese JP, Stepanova M, Lam BP. Neutralizing Monoclonal Antibody Treatment Reduces Hospitalization for Mild and Moderate Coronavirus

Disease 2019 (COVID-19): a Real-World Experience. Clin Infect Dis. 2022;74(6):1063—1069. doi:10.1093/cid/ciab579

Maria Stepanova BP, Lam EY, et al. The Impact of Variants and Vaccination on the Mortality and Resource Utilization of Hospitalized Patients with
COVID-19. BMC Infect Dis. 2022;22(1):702. doi:10.1186/s12879-022-07657-z

Lam BP, Stepanova M, Venkatesan C, et al. Outcomes of Hospitalized Patients with COVID-19 During the Course of the Pandemic in a Fully
Integrated Health System. PLoS One. 2022;17(2):¢0263417. doi:10.1371/journal.pone.0263417

World Health Organization (2018). International classification of functioning, disability and health. Available from: http://www.who.int/classifica
tions/icf/en/3.12.22. Accessed September 16, 2022.

de Avila L, Price JK, Stepanova M, et al. Regular Exercise is Associated with Low Fatigue Levels and Good Functional Outcomes Post-COVID-
19: a Prospective Observational Study. A/PMR. 2023,Feb;1:1097. doi:10.1097/PHM.0000000000002197

Butland RJ, Pang J, Gross ER, Woodcock AA, Geddes DM. Two-, six-, and 12-minute walking tests in respiratory disease. Br Med J. 1982;284
(6329):1607-1608. doi:10.1136/bmj.284.6329.1607

Agarwala P, Salzman SH. Six-Minute Walk Test: clinical Role, Technique, Coding, and Reimbursement. Chest. 2020;157(3):603-611. doi:10.1016/
j-.chest.2019.10.014

Wang YC, Bohannon RW, Li X, Sindhu B, Kapellusch J. Hand-Grip Strength: normative Reference Values and Equations for Individuals 18 to 85
Years of Age Residing in the United States. J Orthop Sports Phys Ther. 2018;48(9):685-693. doi:10.2519/jospt.2018.7851

Mathiowetz V, Kashman N, Volland G, Weber K, Dowe M, Rogers S. Grip and pinch strength: normative data for adults. Arch Phys Med Rehabil.
1985;66(2):69-74.

Selman JP, de Camargo AA, Santos J, Lanza FC, Dal Corso S. Reference equation for the 2-minute walk test in adults and the elderly. Respir Care.
2014;59(4):525-530. doi:10.4187/respcare.02649

. Yellen SB, Cella DF, Webster K, Blendowski C, Kaplan E. Measuring fatigue and other anemia-related symptoms with the Functional Assessment

of Cancer Therapy (FACT) measurement system. J Pain Symptom Manage. 1997;13(2):63-74. doi:10.1016/S0885-3924(96)00274-6

Cella D, Eton DT, Lai JS, Peterman AH, Merkel DE. Combining anchor and distribution-based methods to derive minimal clinically important
differences on the Functional Assessment of Cancer Therapy (FACT) anemia and fatigue scales. J Pain Symptom Manage. 2002;24(6):547-561.
doi:10.1016/S0885-3924(02)00529-8

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. 2001;16(9):606—613.
doi:10.1046/j.1525-1497.2001.016009606.x

Centers for Disease Control and Prevention (CDC). National Center for Health Statistics (NCHS). National Health and Nutrition Examination
Survey Questionnaire. Hyattsville, MD: u.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 2015-2016.
Available from: https://wwwn.cdc.gov/Nchs/Nhanes/2015-2016/PFQ_I.htm. Accessed September 16, 2022.

Centers for Disease Control and Prevention (CDC). National Center for Health Statistics (NCHS). National Health and Nutrition Examination
Survey Questionnaire (or Examination Protocol, or Laboratory Protocol). Hyattsville, MD: u.S. Department of Health and Human Services, Centers
for Disease Control and Prevention, 2011-2012. Available from: https://wwwn.cdc.gov/Nchs/Nhanes/2011-2012/MCQ_G.htm. Accessed
September 16, 2022.

International Journal of General Medicine 2023:16 htps: 1489

Dove:


https://doi.org/10.1002/jmv.27309
https://doi.org/10.1056/NEJMoa2108163
https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html
https://doi.org/10.2340/16501977-2677
https://doi.org/10.1136/bmj.n1626
https://doi.org/10.33588/rn.7211.2021230
https://doi.org/10.3390/ijerph18052621
https://doi.org/10.3390/ijerph18052621
https://doi.org/10.1038/s41598-021-95565-8
https://doi.org/10.3949/ccjm.88a.21010
https://www.who.int/publications/i/item/WHO-2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-2021.1%5Dx
https://www.who.int/publications/i/item/WHO-2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-2021.1%5Dx
https://doi.org/10.1038/d41586-022-01702-2
https://doi.org/10.1038/d41586-022-01453-0
https://doi.org/10.1038/s41591-022-01840-0
https://doi.org/10.1016/S1473-3099(21)00460-6
https://doi.org/10.1016/S1473-3099(21)00460-6
https://www.cdc.gov/nchs/pressroom/nchs_press_releases/2022/20220622.htm
https://doi.org/10.1111/ijcp.13746
https://doi.org/10.37765/ajmc.2022.88731
https://doi.org/10.1093/cid/ciab579
https://doi.org/10.1186/s12879-022-07657-z
https://doi.org/10.1371/journal.pone.0263417
http://www.who.int/classifications/icf/en/3.12.22
http://www.who.int/classifications/icf/en/3.12.22
https://doi.org/10.1097/PHM.0000000000002197
https://doi.org/10.1136/bmj.284.6329.1607
https://doi.org/10.1016/j.chest.2019.10.014
https://doi.org/10.1016/j.chest.2019.10.014
https://doi.org/10.2519/jospt.2018.7851
https://doi.org/10.4187/respcare.02649
https://doi.org/10.1016/S0885-3924(96)00274-6
https://doi.org/10.1016/S0885-3924(02)00529-8
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://wwwn.cdc.gov/Nchs/Nhanes/2015-2016/PFQ_I.htm
https://wwwn.cdc.gov/Nchs/Nhanes/2011-2012/MCQ_G.htm
https://www.dovepress.com
https://www.dovepress.com

Price et al Dove

36.

37.

38.

39.

40.

41.

42.

43.
44,

45.

46.

47.
48.

49.

Fasel D, Kunze U, Elzi L, et al. A short tool to screen HIV-infected patients for mild neurocognitive disorders - a pilot study. BMC Psychol. 2014;2
(1):21. doi:10.1186/2050-7283-2-21

Chang VT, Hwang SS, Feuerman M. Validation of the Edmonton Symptom Assessment Scale. Cancer. 2000;88(9):2164-2171. doi:10.1002/(SICI)
1097-0142(20000501)88:9<2164::AID-CNCR24>3.0.CO;2-5

Spitzer RL, Kroenke K, Williams JB, Léwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7. Arch Intern Med. 2006;166
(10):1092-1097. doi:10.1001/archinte.166.10.1092

Reinius M, Wettergren L, Wiklander M, Svedhem V, Ekstrom AM, Eriksson LE. Development of a 12-item short version of the HIV stigma scale.
Health Qual Life Outcomes. 2017;15(1):115. doi:10.1186/s12955-017-0691-z

National Comprehensive Cancer Network (NCCN). NCCN Distress Thermometer and Problem List for Patients (DT). Version 2. 2020. Available
from: www.ncen.org. Accessed September 16, 2022.

van Hout B, Janssen MF, Feng YS, et al. Interim scoring for the EQ-5D-5L: mapping the EQ-5D-5L to EQ-5D-3L value sets. Value Health.
2012;15(5):708-715. doi:10.1016/j.jval.2012.02.008

Wechsler DD, Coalson L, Raiford SE. "WAIS-Iv". Wechsler Adult Intelligence Scale: Fourth Edition. Technical and Interpretative Manual. San
Antonio, TX: NCS Pearson; 2008.

Delis DC, Kaplan E, Kramer JH. Delis-Kaplan executive function system. Assessment. 2001.

Alger HM, Rutan C, Williams JH. American Heart Association COVID-19 CVD Registry Powered by Get With The Guidelines. Circ Cardiovasc
Qual Outcomes. 2020;13(8):¢006967. doi:10.1161/CIRCOUTCOMES.120.006967

UK Office of National Statistics (ONS). Self-reported long COVID after infection with the Omicron variant in the UK: 6 May 2022. Available
from: https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/selfreportedlongcovidafterinfec
tionwiththeomicronvariant/6may2022. Accessed July 6, 2022.

Antonelli M, Pujol JC, Spector TD, Ourselin S, Steves CJ. Risk of long COVID associated with delta versus omicron variants of SARS-CoV-2.
Lancet. 2022;399(10343):2263-2264. doi:10.1016/S0140-6736(22)00941-2

Lancet T. The Lancet, The COVID-19 pandemic in 2023: far from over. Lancet. 2023;401(10371):79. doi:10.1016/S0140-6736(23)00050-8
Chavda VP, Patel AB, Vaghasiya DD. SARS-CoV-2 variants and vulnerability at the global level. J Med Virol. 2022;94(7):2986-3005. doi:10.1002/
jmv.27717

Chavda VP, Patel AB, Pandya A, et al. Future Science OA. Assessment. 2023;8(9):543.

International Journal of General Medicine Dove

Publish your work in this journal

The International Journal of General Medicine is an international, peer-reviewed open-access journal that focuses on general and internal
medicine, pathogenesis, epidemiology, diagnosis, monitoring and treatment protocols. The journal is characterized by the rapid reporting of
reviews, original research and clinical studies across all disease areas. The manuscript management system is completely online and includes a
very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from
published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-general-medicine-journal

1490 n ] in u Dove International Journal of General Medicine 2023:16


https://doi.org/10.1186/2050-7283-2-21
https://doi.org/10.1002/(SICI)1097-0142(20000501)88:9%3C2164::AID-CNCR24%3E3.0.CO;2-5
https://doi.org/10.1002/(SICI)1097-0142(20000501)88:9%3C2164::AID-CNCR24%3E3.0.CO;2-5
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1186/s12955-017-0691-z
http://www.nccn.org
https://doi.org/10.1016/j.jval.2012.02.008
https://doi.org/10.1161/CIRCOUTCOMES.120.006967
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/selfreportedlongcovidafterinfectionwiththeomicronvariant/6may2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/selfreportedlongcovidafterinfectionwiththeomicronvariant/6may2022
https://doi.org/10.1016/S0140-6736(22)00941-2
https://doi.org/10.1016/S0140-6736(23)00050-8
https://doi.org/10.1002/jmv.27717
https://doi.org/10.1002/jmv.27717
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Materials and Methods
	Design
	Participants
	Main Measures
	Physical & Functional Assessments
	Patient-Reported Outcomes (PROs)
	Cognitive Assessments

	Statistical Analysis

	Results
	Comparison of Symptoms of Those Treated with mAb versus Non-mAb
	PROs in mAb Treated versus Non-mAb Treated Participants Over Time

	Discussion
	Limitations
	Conclusion
	Acknowledgments
	Disclosure

