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Continuing Medical Education

 CME is available for attending the webinar or watching the 
recording. 

 If you are watching in a group setting, please make sure you 
register for the webinar and complete the evaluation as an 
individual to receive CME credit.

 Accreditation Statement - This activity has been planned and 

implemented in accordance with the accreditation requirements 

and policies of the Accreditation Council for Continuing Medical 

Education (ACCME) through the joint providership of the 

Federation of State Medical Boards, Washington Medical 

Commission and the Washington State Department of Health. The 

Federation of State Medical Boards is accredited by the ACCME to 

provide continuing medical education for physicians.

 Credit Designation Statement - The Federation of State Medical 

Boards designates this live activity for a maximum of 1.0 AMA PRA 

Category 1 Credit™. Physicians should claim only the credit 

commensurate with the extent of their participation in the activity.
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Faculty and Staff Disclosures

 This webinar is not funded by any commercial entity.

 As an organization accredited by the ACCME, the Federation of State Medical 
Boards (FSMB) requires that the content of CME activities and related materials 
provide balance, independence, objectivity, and scientific rigor. All faculty, 
planners, and others in a position to control continuing medical education 
content participating in an accredited continuing education activity are required 
to disclose all financial relationships with ineligible companies. Ineligible 
companies are organizations whose primary business is producing, marketing, 
selling, re-selling, or distributing healthcare products used by or on patients. 
Faculty (authors, presenters, speakers) are encouraged to provide a balanced 
view of therapeutic options by utilizing either generic names or other options 
available when utilizing trade names to ensure impartiality.
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Faculty and Staff Disclosures

 All faculty members are asked to disclose all financial relationships they have 
had in the past 24 months with ineligible companies regardless of the potential 
relevance of each relationship to the education and of the amount. The FSMB 
has implemented a mechanism to identify and resolve all conflicts of interest 
prior to the activity. The intent of this policy is to identify potential conflicts of 
interest so participants can form their own judgments with full disclosure of the 
facts. Participants will be asked to evaluate whether the speaker’s outside 
interests reflect a possible bias in the planning or presentation of the activity.

 The speakers, course director, authors, and planners have no relevant financial 
relationships with ineligible companies to disclose.

 This educational activity may contain discussion of published and/or 
investigational uses of agents that are not approved by the U.S. Food and Drug 
Administration. For additional information about approved uses, including 
approved indications, contraindications, and warnings, please refer to the 
prescribing information for each product, or consult the Physicians’ Desk 
Reference.
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Zoom Housekeeping

• Disabled for participants

• Information will be shared here

• Submit questions to presenter

• Click to enable automatic 
closed captions

• Click top-right arrow to hide 
participant reactions
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POP SHOP AND 
MATERIALS FOR 

PROVIDERS

• Support and equip health 
care providers to serve as 
trusted sources of COVID-
19 vaccine information 
for their patients and 
their communities

• Respond to member 
requests for resources

• Work together to 
increase vaccine rates 
across the state

About the Power of 
Providers Initiative
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Provider Commitment: SAVE

SEEK: Seek your patients’ 
COVID-19 vaccine status 

ASK/EDUCATE: If your patient 
isn’t vaccinated, ask them 
about the vaccine and offer 
education if they are unsure 

VACCINATE: Provide patient 
with a COVID-19 vaccine or a 
referral to a location that 
provides them 

EMPOWER: Empower patients 
to share their vaccine status 
with their community 
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Who can join POP?

Any health care provider who 
engages with the people they 
serve about COVID-19 vaccinations 
is eligible—the ability to educate 
and refer is as important as 
administering the vaccine!

Current Membership
• 4,500+ individuals 
• 400 health care organizations
• 90 different health care roles
• Over 20 partnering health 

care associations 

Visit our website to learn 
more at doh.wa.gov/joinpop. 
Fill out the member signup 
form to join the initiative. 

https://www.doh.wa.gov/pop
https://fortress.wa.gov/doh/opinio/s?s=POP
https://fortress.wa.gov/doh/opinio/s?s=POP


Washington State Department of Health | 9

POP SHOP AND MATERIALS 
FOR PROVIDERS

Biweekly 
e-newsletter

POP en 
Español

• Webpage to order 
free patient 
handouts, posters, 
discussion guides, 
other materials 

• New resources, 
timely and relevant 
updates for 
members 

• Featuring POP 
member stories in 
Provider Spotlights

• Updates, links, 
fact sheets, other 
resources for 
providers serving 
Spanish-speaking 
populations

doh.wa.gov/popesp

Current Resources

POP Shop

https://doh.wa.gov/form/pop-shop
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POP SHOP AND MATERIALS 
FOR PROVIDERS Peer-to-Peer 

webinars
Member 

engagement

• Multi-disciplinary
group of POP 
members who
inform and help
guide our work

• POP staff are 
available and 
engaged in 
conversations with 
providers across 
the state to learn 
about your 
experiences, 
challenges, and 
feedback for DOH

• Learn about topics 
related to COVID 
vaccine from 
speakers who work 
in health care

• To learn about 
upcoming topics, 
register, and view 
recordings, visit 
doh.wa.gov/pop 

Current Opportunities

Provider 
Advisory Group

https://doh.wa.gov/pop
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Peer-to-Peer 
Webinars

• Health care providers share 
expertise and knowledge 
with one another

• DOH provides meeting 
space only, not content

Upcoming webinars include:

• October 18th: COVID-19 
Disaster Cascade 
Recovery Updates

• November 3rd : Vaccine 
Fatigue – Addressing the 
Elephant in the Room



Today’s Presenter

Dr Eric J. Chow, MD, MS, MPH

 Chief of Communicable Disease 
Epidemiology and Immunization for 
Public Health – Seattle & King County.

 Clinical Assistant Professor in the Division 
of Allergy and Infectious Diseases and in 
the Department of Epidemiology. At 
University of Washington. 

 Helped characterize the initial cases of 
multi-system inflammatory syndrome in 
children in the United States.

 His peer reviewed publications and 
research interests focus on community 
respiratory virus epidemiology, extra-
pulmonary manifestations of respiratory 
viruses and emerging infectious diseases.



To request this document in another format, call 1-800-525-0127. Deaf or hard of
hearing customers, please call 711 (Washington Relay) or email civil.rights@doh.wa.gov. 

Thank you for joining us and
 being part of the Power of Providers!

powerofproviders@doh.wa.gov
https://doh.wa.gov/pop/ 

(360) 236-2662

mailto:powerofproviders@doh.wa.gov
https://doh.wa.gov/pop/


The Landscape of Post-COVID-19 
Conditions – Where We Are Now in 2023

Eric J. Chow, MD, MS, MPH, FACP, FAAP
Clinical Assistant Professor
Division of Allergy and Infectious 
Diseases, University of Washington

Clinical Assistant Professor
Department of Epidemiology, 
University of Washington

Chief of Communicable Disease 
Epidemiology and Immunizations
Public Health – Seattle & King County



I have no disclosures 
to report.



Objectives

1. Review updates to case definitions and naming of post-COVID-19 
conditions.

2. Describe the known epidemiology and pathophysiology of post-COVID-19 
conditions.

3. Recognize clinical features associated with post-COVID-19 conditions.

4. Summarize clinical management considerations in patients with post-
COVID-19 conditions.





>103,000,000 
confirmed cases of COVID-19 

(as of February 2023)

https://covid.cdc.gov/covid-data-tracker/#datatracker-home 

Hospitalizations

Deaths

https://covid.cdc.gov/covid-data-tracker/#datatracker-home


6,209,122
Hospitalizations

(as of July 2023)

Deaths

>103,000,000 
confirmed cases of COVID-19 

(as of February 2023)

https://covid.cdc.gov/covid-data-tracker/#datatracker-home 

https://covid.cdc.gov/covid-data-tracker/#datatracker-home


6,209,122
Hospitalizations

(as of July 2023)

1,134,710
Deaths

(as of July 2023)

>103,000,000 
confirmed cases of COVID-19 

(as of February 2023)

https://covid.cdc.gov/covid-data-tracker/#datatracker-home 

https://covid.cdc.gov/covid-data-tracker/#datatracker-home


“I am one of the lucky ones. I never needed a 
ventilator...But 27 days later, I still have lingering 

pneumonia. I use two inhalers, twice a day. I can’t 
walk more than few blocks without stopping” 

~ Mara Gay, New York Times Editorial Board Member

https://www.nytimes.com/2020/05/14/opinion/coronavirus-young-people.html



Characterized by over 200 symptoms have been 
reported.

Fatigue

Shortness of 
breath

Chest pain or 
palpitations

Anosmia

Cough

Dizziness 
or balance 

issues

Headache

Insomnia or sleep 
disturbances

Depression or 
anxiety

Also includes: fever, joint pain, change in libido, cognitive difficulties, GI issues, menstrual cycle irregularities



”…Under reasonable 
assumptions given the data 
available, long Covid could 

account for 15% of the 
nations… unfilled jobs.”

Bach K. Is 'long Covid' worsening the labor shortage? Accessed July 18, 2023. https://www.brookings.edu/articles/is-long-covid-worsening-the-labor-shortage/ 

https://www.brookings.edu/articles/is-long-covid-worsening-the-labor-shortage/


“Approximately 18% of 
workers with Long COVID… 
could not return to work for 

more than 1 year” 

– New York State Insurance 
Fund

https://ww3.nysif.com/en/footerpages/column1/aboutnysif/nysif_news/2023/20230124longcovid





>335,000,000 
US Population

(as of July 2023)

https://www.census.gov/popclock/ 

https://www.census.gov/popclock/


>335,000,000 
US Population

(as of July 2023)

>103,000,000 
confirmed cases of COVID-19 

(as of February 2023)

https://covid.cdc.gov/covid-data-tracker/#datatracker-home 

https://covid.cdc.gov/covid-data-tracker/#datatracker-home


https://www.webmd.com/covid/news/20220802/havent-had-covid-yet-wanna-bet
https://www.cdc.gov/mmwr/volumes/71/wr/mm7117e3.htm?s_cid=mm7117e3_w 

>335,000,000 
US Population

(as of July 2023)

>103,000,000 
confirmed cases of COVID-19 

(as of February 2023)

60-70%
has had COVID-19

https://www.webmd.com/covid/news/20220802/havent-had-covid-yet-wanna-bet
https://www.cdc.gov/mmwr/volumes/71/wr/mm7117e3.htm?s_cid=mm7117e3_w
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Assume

~10%
Experience post-COVID-19 conditions

>335,000,000 
US Population

(as of July 2023)

>103,000,000 
confirmed cases of COVID-19 

(as of February 2023)

60-70%
has had COVID-19

~200,000,000-
238,000,000

have had COVID-19

~20,000,000-
24,000,000

have had a post-COVID-19 condition



Post-COVID-19 
Conditions: A 
Review
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Post COVID-19 Conditions



Clinical Features 
of Post-COVID-19 

Conditions

https://cv.nmhealth.org/long-covid/



The Many Presentations of Post-
COVID-19 Conditions.



Persistent or New Symptoms and Conditions

Fatigue

Shortness of 
breath

Chest pain or 
palpitations

Anosmia

Cough

Dizziness 
or balance 

issues

Headache

Insomnia or sleep 
disturbances

Depression or 
anxiety

Also includes: fever, joint pain, change in libido, cognitive difficulties, GI issues, menstrual cycle irregularities



At the Mayo Multidisciplinary Clinic for Post-COVID-

19 Conditions:

80%
Fatigue

49%
Shortness 
of breath

59%
Neurological 
Complaints

15%
Cough



Increased Risk for New Health Conditions



Health 
Conditions in 
Adults



Acute Cardiovascular Events

Acute Pulmonary Events

Kidney Disease

Hematologic Diseases

Gastrointestinal Disorders

Neurologic Disorders

Mental Health Disorders

Musculoskeletal/Rheumatic 
Disorders

Endocrine Disorders



Myalgic encephalomyelitis or chronic fatigue syndrome

Dysautonomia or postural orthostatic tachycardia 
syndrome



Health Conditions 
in Children





Nomenclature



A Diagnosis by Many Names

https://www.covid.gov/assets/files/National-Research-Action-Plan-on-Long-COVID-08012022.pdf

Long COVID
Post-COVID-19 

Condition
Post-COVID-
Conditions

Post-acute 
sequelae of 
SARS-CoV-2 

Infection (PASC)

Persistent 
Symptoms or 

COVID-19 
Consequences

Ongoing 
symptomatic 

COVID-19

Post-COVID-19 
syndrome

U09.9 Post-
COVID-Condition, 

unspecified



Long 
COVID

Post-COVID-19 
Conditions (PCC)

Post-Acute Sequelae 
of SARS-CoV-2 

Infection (PASC) 

U09.9 Post-COVID 
Condition, 

unspecified

Post-COVID-19 
Syndrome



Long 
COVID

Post-COVID-19 
Conditions (PCC)

Post-Acute Sequelae 
of SARS-CoV-2 

Infection (PASC) 

U09.9 Post-COVID 
Condition, 

unspecified

Post-COVID-19 
Syndrome

• Patient driven by lived experience

• More commonly used in lay language

• Includes signs, symptoms, sequelae that 
persist or occur after acute COVID-19 
experienced by individuals

• Progressive or relapse-remitting

https://www.sciencedirect.com/science/article/pii/S0277953620306456?via%3Dihub



Long 
COVID

Post-COVID-19 
Conditions (PCC)

Post-Acute Sequelae 
of SARS-CoV-2 

Infection (PASC) 

U09.9 Post-COVID 
Condition, 

unspecified

Post-COVID-19 
Syndrome

• Used by the medical, scientific, and public health 
communities

• Equivalent to “Long COVID” including direct and 
indirect effects of the virus

• Physical and mental health consequences present 
4+ weeks after acute infection



Long 
COVID

Post-COVID-19 
Conditions (PCC)

Post-Acute Sequelae 
of SARS-CoV-2 

Infection (PASC) 

U09.9 Post-COVID 
Condition, 

unspecified

Post-COVID-19 
Syndrome

• Term used in NIH funded research studies 
such as RECOVER Study

• Focusing on the direct effects of the virus

• Persistent, relapsing or new symptoms or 
health effects after acute SARS-CoV-2 
infection (present 4+ weeks after 
infection); definition evolving over time



Long 
COVID

Post-COVID-19 
Conditions (PCC)

Post-Acute Sequelae 
of SARS-CoV-2 

Infection (PASC) 

U09.9 Post-COVID 
Condition, 

unspecified

Post-COVID-19 
Syndrome

• International Classification of Diseases 
(ICD)-10 code 

• No definition but establishes a link with 
COVID-19

• Not for acute COVID-19 unless in a 
setting of reinfection AND condition 
related to prior infection



Long 
COVID

Post-COVID-19 
Conditions (PCC)

Post-Acute Sequelae 
of SARS-CoV-2 

Infection (PASC) 

U09.9 Post-COVID 
Condition, 

unspecified

• UK based organization

• Differentiates between “Long COVID” and 
Post-COVID-19 syndrome (the latter is a 
subset of the former)

• Distinguishes between symptoms that are 
persistent after acute COVID-19 and 
symptoms/conditions that are new

Post-COVID-19 
Syndrome



Case Definitions



“Long COVID is broadly defined as signs, symptoms and conditions that continue or develop after 

initial COVID-19 or SARS-CoV-2 infection.

The signs, symptoms and conditions are present four weeks or more after the initial phase of 

infection; may be multisystemic; and may present with a relapsing-remitting pattern and progression 

or worsening over time with the possibility of severe and life-threatening events even months or years 

after infection.

Long COVID is not one condition. It represents many potentially overlapping entities, likely with 

different biological causes and different sets of risk factors and outcomes.”

~ U.S. Department of Health and Human Services 2022

EnSpark Consulting. 2023. What We Heard: Engagement Report for National Academies of Sciences, Engineering, and Medicine Committee 
on Examining the Working Definition for Long COVID. Washington, DC.





Instances in which there is a 
lack of return to a usual state of 
health following acute COVID-19

OR

Health consequences (physical and 
mental) that can be present 4 or more 
weeks after infection with SARS-CoV-2

https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-conditions.html



Multi-
specialty 
Clinicians

COVID-19 
Survivors Researchers Policymakers

Representation 
From All WHO 
Regions and 
World Bank 

Income Levels 



Definition of a post-COVID-19 condition:

History of probable or confirmed SARS-CoV-2 
infection

Symptoms usually present at 3 months from onset 
of COVID-19 lasting at least 2 months

Cannot be explained by an alternative diagnosis



Notable symptom characteristics:
• Impact the everyday function of the individual
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Notable symptom characteristics:
• Impact the everyday function of the individual

• Can be new following recovery from acute COVID-19 or carry over from 
the initial infection

• May fluctuate or relapse over time

• No minimum number of symptoms required for the diagnosis 

• A separate definition for children has been developed



Epidemiology of Post-
COVID-19 Conditions



Approximately 1 in 5 adults (18-64 years) and 1 in 4 
older adults (>65 years) had a health condition that 

may be related to previous SARS-CoV-2 infection.

Prevalence of post-COVID-19 conditions estimated to 
be 1 in 3 adults and 1 in 10 children who were 

hospitalized with COVID-19.

Post-COVID-19 condition occurs in 1 in 8 adults with 
COVID-19 in the general population.

Among non-hospitalized adolescents aged 11-17 years, 
there were 13.2% more individuals reporting 

symptoms and 14% more reporting >3 symptoms at 3 
months among those with COVID-19 compared to 

those without.



Prevalence of any post COVID-19 condition 
symptom was estimated to be 51% among 

community setting cohorts.

Estimated global prevalence of post-COVID-19 
conditions estimated to be 43% among those 

with prior SARS-CoV-2 infection.

15% of US adults reported ever having long 
COVID; 28% of adults with previous COVID-

19 reported ever having long COVID

Among adult study participants first infected 
on or after December 1, 2021 and enrolled 

within 30 days of infection, 10% were PASC 
positive at 6 months.



10-30% of non-hospitalized cases

50-70% of hospitalized cases

10-12% of vaccinated cases  



Age
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• People of all ages are at risk for post-

COVID-19 conditions

• Highest percentages of diagnoses 

between ages 36 and 50 years

• Risk appears higher in older age groups 

with similar acute disease severity

• Age is intertwined with risk of acute 

COVID-19 which also influences risk of 

post-COVID-19 conditions

Age
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Mild

Moderate

Severe

Acute COVID-19

Asymptomatic

Critical

• People with all acute disease severities 

are at risk for post-COVID-19 conditions 

including those who had asymptomatic 

or mild infection. 

• Most cases are in individuals with mild 

infection given the proportion of people 

with non-severe acute infection.

• However, people with more severe acute 

COVID-19 are more at risk for post-

COVID-19 conditions.







Prevalence of described cases 

appears to be higher in women



There are likely racial and ethnic 
disparities.





When compared to White populations, Black 
and Hispanic populations have:



When compared to White populations, Black 
and Hispanic populations have:

Rates of SARS-CoV-2 infections



When compared to White populations, Black 
and Hispanic populations have:

Rates of SARS-CoV-2 infections

Risk of hospitalization due to 
COVID-19





Black and Hispanic populations had different 
odds of developing specific post-COVID-19 
symptoms compared to white individuals.



Black population had a lower utilization of 
outpatient rehabilitation services despite 
similar incidence of post COVID-19 conditions.



And what about 
COVID-19 
vaccinations?





A Summary of the Findings:

1. COVID-19 vaccination is associated with a reduction in risk of post-COVID-
19 conditions in a dose response fashion.

2. Proportion of individuals with post-COVID-19 conditions was lower among 
fully vaccinated than unvaccinated participants before and during Omicron 
circulation

3. To protect against post-COVID-19 conditions, a layered approach 
combining COVID-19 vaccination and non-pharmaceutical interventions to 
prevent SARS-CoV-2 infection in the first place is needed.



Staying up-to-
date with 
COVID-19 
vaccinations is 
recommended.



Post-COVID-19 Conditions After 
Reinfection?



• SARS-CoV-2 reinfection 
associated with higher risk of 
sequelae

• Cumulative risk of post-
COVID-19 conditions 
increases with the total 
number of infections



Underlying Mechanisms 
to Developing Post-
COVID-19 Conditions



Persistent 
reservoirs of 
SARS-CoV-2 

in tissues

Post-
COVID-19 
Conditions

Immune 
Dysregulation

Reactivation 
of underlying 

pathogens

Impacts of 
acute 

infection on 
microbiome

Autoimmunity

Microvascular 
blood clotting 

and 
endothelial 
dysfunction

Dysfunctional 
nerve or brain 

signaling



https://www.nature.com/articles/s41579-022-00846-2/figures/3
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Pre-existing Type 
2 Diabetes

SARS-CoV-2 
RNAemia at Acute 

Infection

EBV Viremia 
at Acute 
Infection

Auto-
antibodies 

During 
Acute 

Infection
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• Markers of post-COVID-19 conditions are mostly present at 
time of acute infection and many are no longer detectable 
at the time of diagnosis.

• Specific T-cell subpopulations are associated with specific 
post-COVID-19 conditions (e.g. gastrointestinal symptoms).

Additional Findings

• Distinct immune endotypes or “signatures” at the time of 
post-COVID-19 condition were present with various 
expressions of immune cell sub-types.





Compared to match controls, 
people who recovered from 
COVID-19 had:

• Loss of gray matter

• Markers of tissue damage in 
primary olfactory cortex

• Reduction in overall brain size

• Greater cognitive decline



Evaluation of patients who died from 
non-COVID-19 related causes but 
had COVID-19 previously:

• SARS-CoV-2 spike protein had 
accumulated along skull-meninges 
and brain tissue; spike protein 
found to be pro-inflammatory

• No other virus parts found

• These results cannot be 
extrapolated to vaccines



Evaluation of Patients 
with Post-COVID-19 
Conditions



When evaluating a patient in clinic 
for a post-COVID-19 condition…



determining where to start can feel 
daunting.



There is currently no gold 
standard approach to evaluation.
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Recovery From 
Acute Infection

4 weeks 12 weeks

Post Acute 
(0-4 weeks)

Early Post COVID-
19 Condition
(5-12 weeks)

Post COVID-19 
Condition

(>12 weeks)

Thinking about acute infection recovery in phases.



60-day Outcomes Among Patients Hospitalized with COVID-19

• Early in the pandemic before vaccines and current 
subvariants

• 12.6% were discharged to skilled nursing or 
rehabilitation facility

• 6.7% died within 60 days (10.4% of those requiring ICU)

• 15.1% were re-hospitalized



https://www.aafp.org/news/health-of-the-public/20180219nchsdepression.html



Invite patients to tell their story.



Important history details:

1. Acute COVID-19 history
2. Symptom onset and duration
3. Impact on daily activities



Evaluate for life threatening conditions and common 
actionable diagnoses.



Understanding the implications of broad testing

o Increased risk of incidental findings

oPatient anxiety about abnormal results without clinical 
significance

oRisk/harm associated with invasive or radiologic 
procedures

oCost and time to the patient for appointments and 
workup



• There is no definitive single or collective 
tests to diagnose post-COVID-19 
conditions

• SARS-CoV-2 testing may be warranted to 
rule out re-infection.

• May consider expanded testing for those 
with symptoms beyond 12 weeks



Decision to not do additional testing or the absence 
of abnormal findings should not lead to dismissal of 
patient’s symptoms.



Symptom and Diagnosis Focused 
Management



• Neurological Symptoms
• Automatic Dysfunction
• Fatigue
• Cognitive Symptoms
• Cardiovascular 

Complications
• Breathing Discomfort
• Pediatrics





• Low and slow

• Gradual increases

• Titrated work hours



• Holistic support and validation of symptoms is a key aspect of care; this can 
include referral to patient support services such as social work where needed
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• Holistic support and validation of symptoms is a key aspect of care; this can 
include referral to patient support services such as social work where needed

• Support groups can help people connect who are affected by similar conditions

• Management with pharmaceutical medications or supplements can be 
beneficial if indicated for the specific illness.

• Structural racism and healthcare disparities can impact marginalized 
communities
o Individuals with disabilities
o People experiencing homelessness or people in correctional facilities
o Individuals with substance use disorders

• Removing barriers to accessing care including  the availability of telehealth 
visits to those with internet access



Summary:
• Post-COVID-19 conditions include symptoms, conditions or syndromes that are 

associated with a history of SARS-CoV-2 infection and impact ability to perform 
daily activities.

• Post-COVID-19 conditions affect individuals of all ages and may 
disproportionately impact certain groups due to disparities in SARS-CoV-2 
infection.

• Longitudinal assessments of patients with SARS-CoV-2 infection suggest that 
pre-existing health conditions and immune related changes are associated with 
post-COVID-19 conditions.

• Evaluate patients with a possible post-COVID-19 condition beginning with a 
comprehensive history and physical.



Summary:
• Consider testing that would provide actionable results; absence of tests or 

abnormal results does not negate the symptoms experienced by the patient.

• Further testing should consider the duration of symptoms, medical urgency of 
evaluation, and risk/benefits of the workup.

• Staying up to date with recommended vaccinations and preventing reinfection 
are key approaches to reducing risk of post-COVID-19 conditions

• A multi-layered strategy integrated into our routine activities to prevent 
infections is the best way forward in reducing risk of long term sequelae



Questions?

Eric J. Chow, MD, MS, MPH
Chief of Communicable Disease Epidemiology and Immunizations

Public Health – Seattle & King County
erchow@kingcounty.gov

mailto:erchow@kingcounty.gov
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Additional Resources
• CDC timeline of COVID-19 events: https://www.cdc.gov/museum/timeline/covid19.html
• World Health Organization clinical case definition of post COVID-19 condition by Delphi 

Consensus: https://www.who.int/publications/i/item/WHO-2019-nCoV-Post_COVID-19_condition-
Clinical_case_definition-2021.1

• National Institute for Health and Care Excellence (NICE) Long COVID-19 Guidelines: 
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-
longterm-effects-of-covid19-pdf-51035515742 

• European Centre for Disease Prevention and Control systematic review of post COVID-19 condition 
prevalence: https://www.ecdc.europa.eu/sites/default/files/documents/Prevalence-post-COVID-
19-condition-symptoms.pdf

• Department of Health and Human Services: Services and Supports for Longer-Term Impacts of 
COVID-19: https://www.covid.gov/assets/files/Services-and-Supports-for-Longer-Term-Impacts-of-
COVID-19-08012022.pdf 

• Department of Health and Human Services: National Research Action Plan on Long COVID: 
https://www.covid.gov/assets/files/National-Research-Action-Plan-on-Long-COVID-08012022.pdf 

• COVID.gov: What is Long COVID?: https://www.covid.gov/longcovid/definitions 
• Infectious Disease Society of America: Post-COVID Conditions: https://www.idsociety.org/covid-

19-real-time-learning-network/disease-manifestations--complications/post-covid-syndrome

https://www.cdc.gov/museum/timeline/covid19.html
https://www.who.int/publications/i/item/WHO-2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-2021.1
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.ecdc.europa.eu/sites/default/files/documents/Prevalence-post-COVID-19-condition-symptoms.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/Prevalence-post-COVID-19-condition-symptoms.pdf
https://www.covid.gov/assets/files/Services-and-Supports-for-Longer-Term-Impacts-of-COVID-19-08012022.pdf
https://www.covid.gov/assets/files/Services-and-Supports-for-Longer-Term-Impacts-of-COVID-19-08012022.pdf
https://www.covid.gov/assets/files/National-Research-Action-Plan-on-Long-COVID-08012022.pdf
https://www.covid.gov/longcovid/definitions
https://www.idsociety.org/covid-19-real-time-learning-network/disease-manifestations--complications/post-covid-syndrome/
https://www.idsociety.org/covid-19-real-time-learning-network/disease-manifestations--complications/post-covid-syndrome/


Additional Resources
• CDC: Post-COVID Conditions: Information for Healthcare Providers: 

https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-conditions.html 
• CDC: Post-COVID Conditions: CDC Science: https://www.cdc.gov/coronavirus/2019-

ncov/hcp/clinical-care/post-covid-science.html 
• CDC Datasets: Post-COVID Conditions: https://data.cdc.gov/NCHS/Post-COVID-Conditions/gsea-

w83j 
• Kaiser Family Foundation: Long COVID: What do the Latest Data Show? https://www.kff.org/policy-

watch/long-covid-what-do-latest-data-
show/#:~:text=As%20of%20January%2016%2C%202023%2C%2015%25%20of%20all%20adults,
are%20no%20longer%20reporting%20symptoms. 

• CDC COCA Call: Evaluating and Supporting Children and Adolescents Presenting with Post-COVID 
Conditions:https://emergency.cdc.gov/coca/calls/2023/callinfo_022323.asp

• CDC COCA Call: Evaluating and Supporting Patients Presenting with Cardiovascular Symptoms 
Following COVID: https://emergency.cdc.gov/coca/calls/2022/callinfo_092022.asp

• CDC COCA Call: What Clinicians Need to Know about Multisystem Inflammatory Syndrome in 
Children: https://emergency.cdc.gov/coca/calls/2022/callinfo_021022.asp 

• CDC COCA Call: Updates on Multisystem Inflammatory Syndrome in Children (MIS-C): 
Epidemiology, Case Definition, and COVID-19 Vaccination: 
https://emergency.cdc.gov/coca/calls/2022/callinfo_120822.asp 

https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-science.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-science.html
https://data.cdc.gov/NCHS/Post-COVID-Conditions/gsea-w83j
https://data.cdc.gov/NCHS/Post-COVID-Conditions/gsea-w83j
https://www.kff.org/policy-watch/long-covid-what-do-latest-data-show/#:~:text=As%20of%20January%2016%2C%202023%2C%2015%25%20of%20all%20adults,are%20no%20longer%20reporting%20symptoms
https://www.kff.org/policy-watch/long-covid-what-do-latest-data-show/#:~:text=As%20of%20January%2016%2C%202023%2C%2015%25%20of%20all%20adults,are%20no%20longer%20reporting%20symptoms
https://www.kff.org/policy-watch/long-covid-what-do-latest-data-show/#:~:text=As%20of%20January%2016%2C%202023%2C%2015%25%20of%20all%20adults,are%20no%20longer%20reporting%20symptoms
https://www.kff.org/policy-watch/long-covid-what-do-latest-data-show/#:~:text=As%20of%20January%2016%2C%202023%2C%2015%25%20of%20all%20adults,are%20no%20longer%20reporting%20symptoms
https://emergency.cdc.gov/coca/calls/2023/callinfo_022323.asp
https://emergency.cdc.gov/coca/calls/2022/callinfo_092022.asp
https://emergency.cdc.gov/coca/calls/2022/callinfo_021022.asp
https://emergency.cdc.gov/coca/calls/2022/callinfo_120822.asp


Additional Resources
• CDC COCA Call: Evaluating and Supporting Patients Presenting with Cognitive Symptoms 

Following COVID: https://emergency.cdc.gov/coca/calls/2022/callinfo_050522.asp 
• CDC COCA Call: Evaluating and Supporting Patients Presenting with Fatigue Following COVID-19: 

https://emergency.cdc.gov/coca/calls/2021/callinfo_093021.asp 
• CDC COCA Call: Evaluating and Caring for Patients with Post-COVID Conditions: 

https://emergency.cdc.gov/coca/calls/2021/callinfo_061721.asp 
• CDC COCA Call: Treating Long COVID: Clinician Experience with Post-Acute COVID-19 Care: 

https://emergency.cdc.gov/coca/calls/2021/callinfo_012821.asp 
• CDC COCA Call: Evaluating and Supporting Patients with Long COVID in Returning to Work: 

https://emergency.cdc.gov/coca/calls/2023/callinfo_061523.asp

https://emergency.cdc.gov/coca/calls/2022/callinfo_050522.asp
https://emergency.cdc.gov/coca/calls/2021/callinfo_093021.asp
https://emergency.cdc.gov/coca/calls/2021/callinfo_061721.asp
https://emergency.cdc.gov/coca/calls/2021/callinfo_012821.asp
https://emergency.cdc.gov/coca/calls/2023/callinfo_061523.asp
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Extra Slides





History of confirmed SARS-CoV-2 infection

One or more persisting physical symptoms for at least 12 weeks from 
onset of COVID-19; may continue or develop after infection

Cannot be explained by an alternative diagnosis

Symptoms impact everyday functioning



• Post-COVID-19 Syndrome

• Signs and symptoms that develop during or after an infection consistent with COVID-19, continue for more 

than 12 weeks and are not explained by an alternative diagnosis

• It usually presents with clusters of symptoms, often overlapping, which can fluctuate and change over time 

and can affect any system in the body

• May be considered before 12 weeks while the possibility of an alternative underlying disease is also being 

assessed

• “Long COVID” includes

• Ongoing symptomatic COVID-19 (from 4-12 weeks), AND

• Post-COVID-19 syndrome (12 weeks or more)

https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742



>767,000,000 
confirmed cases of COVID-19 

(as of July 2023)

https://covid19.who.int/



>335,000,000 
US Population

(as of July 2023)

>103,000,000 
confirmed cases of COVID-19 

(as of February 2023)

https://covid.cdc.gov/covid-data-tracker/#datatracker-home 

• Case counts are not an accurate 

assessment of community burden

• Changes in testing behavior and 

decreased access to testing

• Ending of WHO and US federal 

government PHE changed reporting 

requirements

• CDC seroprevalence study suggest that 

78% of adults and older adolescents 

have had infection by December 2022

https://covid.cdc.gov/covid-data-tracker/#nationwide-blood-donor-seroprevalence-2022

https://covid.cdc.gov/covid-data-tracker/#datatracker-home


Chen C, Haupert SR, Zimmermann L, Shi X, Fritsche LG, Mukherjee B. Global Prevalence of Post-Coronavirus Disease 2019 (COVID-19) Condition or Long COVID: A Meta-Analysis 
and Systematic Review. J Infect Dis. Nov 1 2022;226(9):1593-1607. doi:10.1093/infdis/jiac136 
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• Symptoms reported for post-COVID-19 
conditions appears similar among studies done 
outside of the US
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