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1. ABSTRACT: 

 

1.1 Rationale: Research on long-term health consequences post-COVID-19 are few and limited. 

Understanding and expanding the knowledge of the short- and long-term physical and mental 

health consequences of COVID-19 can help to identify approaches to early identification and 

interventions that reduce morbidity and mortality attributable to SARS-CoV-2 infection.  

 

1.2 Objective: The primary objective of this study is to establish a multidisciplinary post-

COVID-19 research clinic to define and evaluate the impact of COVID-19 on patients with 

documented infection.   

 

1.3 Methods: This will be done by establishing a post-COVID-19 research clinic for patients 

who survived documented COVID-19 in order to assess health changes within all medical 

specialties.  

 

2. BACKGROUND AND SIGNIFICANCE  

 

In December 2019, the first cases of severe acute respiratory syndrome coronavirus 2 (SARS‐

CoV‐2) also known as the coronavirus disease 2019 (COVID-19) surfaced in Wuhan, China. The 

World Health Organization (WHO) declared COVID-19 a pandemic in March 2020. As of 

August 2, 2020, the WHO has reported over 24.5 million cases of COVID-19 with over 815,000 

deaths (1). In response to the current, ongoing pandemic the Center of Excellence for Research 

in Infectious Diseases (CERID) at the University of Louisville implemented the Louisville 

COVID-19 Surveillance Program (LCSP) in March 2020. The main objectives were to establish 

a surveillance system for early identification of hospitalized patients with COVID-19 and to 

prevent transmission of COVID-19 to healthcare workers and other hospitalized patients (2). In 

response to the results from the LCSP, a retrospective study of hospitalized patients infected with 

SARS CoV-2 at eight/nine acute care hospitals in the Louisville, Kentucky area was 

implemented in May 2020. In recognition of the rising numbers of COVID-19 hospitalizations, a 

prospective cohort study is set to begin in September 2020. The objective of the retrospective 

and prospective studies is to determine the acute burden of COVID-19 by exploring the 
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incidence, epidemiology, demographics, clinical characteristics and outcomes of hospitalized 

patients diagnosed with COVID-19. 

 

The clinical characteristics of post COVID-19 complications are not yet fully assessed or 

understood and may depend on the severity of the initial infection (3). While COVID-19 

infection mainly affects the respiratory and seen recently the cardiovascular system, data indicate 

that the virus can affect multiple organs including kidneys, liver, stomach and brain (4). 

Research from past coronavirus outbreaks: severe acute respiratory syndrome (SARS) and 

Middle East respiratory syndrome (MERS) showed numerous long-term impairments of clinical 

and mental health (5). A recent report from Italy used a post-acute service to assess persistent 

symptoms in recently discharged patients hospitalized with COVID-19. Results showed that 

among the 143 patients recovered from COVID-19, 87% reported at least one persistent 

symptom including fatigue and dyspnea (6). Evidence of short-and long-term health 

consequences for COVID-19 survivors is necessary to define and describe the overall burden of 

COVID-19 on both individual and population health. This information can also help to advise 

healthcare and public health practices and policies. 

 

3. OBJECTIVES  

 

3.1 Primary Objectives  

3.1.1 To establish a prospective cohort of patients in the surrounding areas of Louisville, 

Kentucky who have been diagnosed with COVID-19 and recovered.  

 

3.1.2 To define and evaluate health consequences of patients who have been diagnosed with 

COVID-19 and recovered, within all specialties of medicine. 

 

3.1.3 To rapidly disseminate new knowledge gained by this project. 

 

3.2 Secondary Objective 

3.2.1 To establish cohorts for new therapeutic interventions 
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4. METHODS 

 

4.1 Study design  

 

The post-COVID-19 research clinic will be a cohort of patients who have survived COVID-19. 

We will accept referrals from providers on the scientific advisory board, the Louisville area 

community as well as self-referral among community members. 

 

The post-COVID-19 research clinic will be divided into two phases. In the first phase, we will 

conduct a comprehensive clinical, laboratory, and mental health assessment. In phase two, if the 

patient reports persistence or new signs or symptoms without improvement or resolution, they 

will be recommended for a more detailed and thorough evaluation within the corresponding 

medical specialty. Subjects must be willing to participate for at least one year. No treatment will 

be provided at the post-COVID-19 research clinic. Further details are specified below. 

 

4.2 Study setting and subjects 

 

The post-COVID-19 research clinic will be managed and operated by the University of 

Louisville’s Division of Infectious Diseases’ Center of Excellence for Research in Infectious 

Diseases (CERID). A patient will be defined as having COVID-19, if the virus SARS-CoV-2 

was identified in a clinical specimen using Polymerase Chain Reaction (PCR). Any COVID-19 

confirmed patient who has met the Centers for Disease Control and Prevention’s criteria for 

returning to work or removal from isolation will be eligible. The study will have no exclusion 

criteria.  

 

Informed consent will be obtained either before or at the initial assessment visit. Electronic 

consent will also be used to the extent possible with traditional paper informed consents 

available.  

 

5. SCIENTIFIC ADVISORY BOARD 
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A scientific advisory board will be established with leaders from each medical specialty within 

the University of Louisville. The board has the following objectives: 1) To provide assessments 

specific to the patient’s demonstrated signs and symptoms; 2) engagement of related healthcare 

disciplines to further refine assessments, and 3) dissemination of information regarding the 

findings. Regular meetings will be held by the principal investigator and members of the 

scientific advisory board. 

 

Members of the scientific advisory board include those participating the CERID COVID-19 

study group. (Attached)  

 

 

6. PRELIMINARY STUDIES 

 

The principal investigator, Dr. Julio Ramirez, has vast experience in development and 

implementation of studies evaluating burden of particular infectious diseases. 

Dr. Ramirez is the Chief of the Division of Infectious Diseases and Director of the Center of 

Excellence for Research in Infectious Diseases (ceridlouisville.org). He has led multiple 

surveillance programs in the State of Kentucky, including the Severe Influenza Pneumonia 

Surveillance (SIPS) Project. SIPS was funded by the Department of Homeland Security (5). He 

was also funded by the Centers for Disease Control and Prevention to study the role of 

oseltamivir in hospitalized patients with influenza in the city of Louisville. This was done in 

collaboration of CERID with all adult hospitals in Louisville (6). More recently, Pfizer 

Pharmaceuticals sponsored CERID to perform a population-based study of all hospitalized adult 

patients in the city of Louisville to define the burden of community-acquired pneumonia. Data 

from this study were used to estimate the burden of pneumonia in the United States (7). The 

successes of these studies led to the selection of CERID as the North American Center of 

Excellence for Vaccine Epidemiology, funded by Pfizer. This is the first such center in the world 

and recognizes the unique infrastructure and capabilities of UofL CERID (Center of Excellence 

announcement). 

 

7. PROJECT COORDINATING CENTER 
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The Post- COVID-19 research clinic study will be coordinated by the Center of Excellence for 

Research in Infectious Diseases (CERID).  

 

The activities related to this project for each of the CERID units are as follows: 

 

7.1 Data Management Unit: generate the data collection form and the REDCap database for this 

project. 

7.2 Implementation Unit: responsible for data collection, and data entry into the REDCap 

database. 

7.3 Laboratory Unit: will be responsible for laboratory determination 

7.4 Biorepository Unit: will be responsible for maintaining and cataloging biospecimen  

7.5 Biostatistics Unit: will be responsible for periodic and real-time analysis of incidence, 

epidemiological, and clinical outcomes data. 

7.6 Medical Writing Unit: will support the generation of manuscripts. 

7.7 Peer-Review Journals Unit: will facilitate rapid publication of new knowledge. 

7.8 Informatics Unit: will support the data management unit and implementation unit in regard to 

computer and database maintenance. 

7.9 Community Outreach Unit: will be responsible for maintaining open lines of communication 

with community leaders and coordinating activities of the Advisory Board. 

7.10 University Outreach Unit: will be responsible for maintaining open lines of communication 

with UofL leaders and will work with the Community Outreach Unit to coordinate the activities 

of the Advisory Board. 

7.11 Marketing Unit: will collaborate with investigators to develop education and response 

communications. 

 

8. PROTECTION OF HUMAN SUBJECTS 

 

All patient information will be entered into REDCap databases that are HIPAA-compliant. All 

surveillance information will be considered to be protected health information and standard data 

safety processes will be followed.  
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9. RECRUITMENT STRATEGIES 

 

Recruitment will be done through different avenues. A Dear Doctor letter (Attached) will be 

used to publicize the post COVID research clinic. Healthcare providers on the scientific advisory 

board and within the Louisville community will refer potential participants who have had a 

previous confirmed COVID-19 infection. A brochure (Attached) describing the study, as well, 

benefits, risks, how to participate and contact information will be provided to the patient. The 

patient can then call or email the post-COVID-19 research clinic to learn more or to enroll. If the 

patient agrees to participate, the informed consent process will be initiated.  

 

In addition, pending approval of the HIPAA Partial Waiver of Authorization, all participants 

from the Burden of COVID-19 study (IRB #20.0257) will sent an invitation to participate in the 

post-COVID-19 research clinic in the mail (Attached).  

 

10. INFORMED CONSENT PROCESS 

 

If, after being referred by the physician, reading the brochure provided or hearing about the 

study, the patient calls the research clinic and verbally indicates their interest in participating, the 

informed consent process will be initiated. Also, if participants from the Burden of COVID-19 

study (upon approval) who will be recruited via mailers indicates their interest in participating, 

the informed consent process will be initiated. There will be two different consent procedures 

used in the study. Participants who verbally express their interest in participating in the study, 

will be given two options to consent. They can choose to electronically consent. We will email 

the participant a link to the electronic informed consent form (eICF) in REDCap. The patient can 

also consent in-person at the research clinic. In both methods of the consent procedure, written 

and electronic, the participant will be provided with a signed copy of the consent.  

 

11. DATA COLLECTION 

 

Phase One 
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Once the patient has agreed to participate in the research clinic and signed the informed consent 

form, a comprehensive clinical, laboratory and mental health assessment will be scheduled. This 

will include COVID-19 test results, a history of their COVID-19 course of disease (e.g., health 

care provider, facility of diagnosis, laboratory of diagnosis), socio-demographics, past medical 

and social history, current medications, medication history, prior vaccination history, allergy 

history, review of systems, vital signs and physical examination including physical performance 

(e.g., hand grip and chair stand test). Participants will also complete a series of assessments 

including mental health, quality of life and frailty using validated questionnaires.  

 

11.1 Collection of Biospecimens 

 

Laboratory specimen will be obtained at the initial visit and at intervals (e.g., every 6 months or 

upon a new clinical finding of significance) and may include blood, sputum, urine and stool. 

Following laboratory analysis, the remaining specimen will be retained in the Infectious 

Diseases’ biorepository (IRB 13.0001).  

 

11.2 Instrument: Mental Health Assessments 

 

a. Generalized Anxiety Disorder 7 (GAD-7) Scale  

The 7-item Generalized Anxiety Disorders Scale was developed as a screening tool for 

generalized anxiety disorder. The scale examines (1) feeling nervous, anxious, or on edge; (2) 

being able to stop or control worrying; (3) worrying too much about different things; (4) trouble 

relaxing; (5) being restless; (6) becoming easily annoyed or irritable; and (7) feeling afraid as if 

something awful might happen. It is moderately good at screening three other common anxiety 

disorders: panic disorder, social anxiety disorder and post-traumatic stress disorder.  

 

b. Patient Health Questionnaire (PHQ 9) 

The PHQ-9 is an instrument for making criteria-based diagnoses of depressive and other mental 

disorders. The PHQ-9 depression scale consists of the actual 9 criteria upon which the diagnosis 

of DSM-IV depressive disorders is based. 
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11.3 Instrument: Quality of Life Assessments 

 

a. EuroQol 5 Dimension  (EQ-5D-5L) 

The EQ-5D-5L is a standardized measure of health-related quality of life consisting of five 

dimensions: mobility, self-care, usual activities, pain & discomfort, anxiety & depression Each 

of which has five severity levels that are described by statements appropriate to that dimension. 

 

b. Clinical Frailty Scale 

The Clinical Frailty Scale is a validated scale used in clinical settings to assess frailty and fitness. 

It involves watching the patient (mobilize) and self-rating of habitual physical activity and ability 

such as walking, bathing and dressing.  

 

11.4 Medical Record Extraction 

 

The CERID team working within the post-COVID-19 research clinic will extract information 

regarding the patient’s COVID test results, hospitalizations and clinical course from the patient’s 

medical records through the corresponding hospital. These will include laboratory, radiologic 

and microbiologic findings, treatments and management, in-hospital complications and clinical 

outcomes. These elements will be updated as the patient is followed throughout the research 

clinic.  

 

Phase Two 

In the event of reported persistence of signs or symptoms without improvement or resolution, the 

patient will be seen by a specialist within the corresponding field of medicine at Post COVID-19 

research clinic. The determination of in-depth assessment and development of approaches will be 

based on the initial findings (4). Table 1 shows the different medical specialties and some 

possible assessments that will be involved in this research clinic in Phase two. Once the specific 

assessments for each specialty area are determined, a detailed addendum will be submitted to the 

IRB with a corresponding short consent with the details of the data collection and testing for the 

specialty detailed. The consent for the specialty will be considered an addendum to the primary 

consent. 
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Table 1: Medical specialties and possible assessments (4) 

Medical specialty  Assessment  

Pulmonology  Respiratory symptoms, pulmonary function 

test, spirometry, and exercise tolerance 

Ophthalmology Visual acuity assessment, fundoscopic 

examination 

Otolaryngology  Ear–nose–throat (ENT) evaluation, 

Audiometric testing 

  

Neurology Neuropsychological assessment of cognitive 

functions (especially attention, memory, and 

language) 

Rheumatology Movement examination 

Infectious Diseases SARS CoV-2 antibody and antigen 

Cardiovascular Electrocardiogram, echocardiography 

Gastroenterology Stool for microbiome 

Nutrition Nutritional assessment, skeletal muscular 

manifestations 

 

12. DATA MANAGEMENT AND QUALITY 

 

Patients will be randomly assigned identification numbers and will be used to label electronic 

data files and biological specimens. Data will be entered in a local encrypted computer into 

HIPAA-compliant REDCap hosted at the Division of Infectious Diseases, University of 

Louisville. Data quality will be evaluated for consistency among variables by the quality 

assurance unit. If a data breach occurs, patients will be notified and asked if they would like to 

continue participating in the study. If the patient agrees to continue, a new identification number 

will be assigned and will be used to replace old identification numbers on all the study-related 

files and specimens. Missing, out-of- range, or illogical data will generate queries for corrective 

actions. 
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Descriptive statistics will be performed at periodic intervals during the study to evaluate for 

unexpected distributions. Data will be analyzed by descriptive and analytic statistics at the end of 

study period. 
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