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Before We Begin…

• All participants will be muted during the presentation.
• Please ask your questions in the chat box throughout the presentation. 

• We will answer questions at the end of the presentation. 
• If clarification is needed for your question, I will unmute you so that 

you can provide additional details. 
• The webinar slides and a recording will be available shortly after its 

conclusion. 
• 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.



Continuing Medical Education

• 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 and the Washington Medical Commission. 
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.



Faculty and Staff Disclosures

• This webinar is not funded by any commercial entity.

• The Washington Medical Commission gratefully acknowledges the unrestricted educational grant from the FSMB 
Foundation in the amount of  $10,000 to support this activity.

• 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. 
Planning must be free of the influence or control of a commercial entity and promote improvements or quality in 
healthcare. All persons in the position to control the content of an education activity are required to disclose all 
relevant financial relationships in any amount occurring within the past 12 months with any entity producing, 
marketing, re-selling, or distributing health care goods or services consumed by, or used on patients.

• The ACCME defines “relevant financial relationships” as financial relationships in any amount occurring within the 
past 12 months that create a conflict of interest. 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 and planners at the Federation of State Medical Boards and Washington Medical 
Commission have nothing to disclose.



SARS-CoV-2

• Member of the coronavirus family, along with 
229E, NL63, OC43, HKU1, MERS-CoV, and the 
original SARS-CoV.

• positive-sense single-stranded RNA virus (+ssRNA)

• ~30,000 bp genome

• Encode a proofreading 3′-to-5′ exoribonuclease, thus 
mutation rate is low

• four structural proteins: S (spike), E (envelope), M 
(membrane), and N (nucleocapsid)

• The causative agent of Coronavirus disease 
2019 (COVID-19), first identified in December 2019 
in Wuhan, China,

By SPQR10Binte altaf - Own work, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=88349537



Current US case rates

NY Times, November 4, 2020



US distribution of cases

NY Times, November 4, 2020



Existing capabilities would have allowed discovery of SARS-CoV-2



The first UW SARS-CoV-2 genomes



Sequencing provides understanding of COVID-19 spread

Version 2. medRxiv. 2020 Apr 6:2020.04.02.20051417. doi: 
10.1101/2020.04.02.20051417.
Updated version in press, Science



Spread of COVID-19 to US east coast



Issues around COVID-19 diagnosis



Regulatory hurdles prevented early SARS-CoV-2 testing in the US



UW Virology was one of the first academic labs in the US to test for 
SARS-CoV-2



Assay validation: sample types, stability, and quantitation



False negatives are rare with SARS-CoV-2 RT-PCR



Washington state flattened the curve



Expanding access to COVID testing: sample pooling



We’re not done with SARS-CoV-2



Serologic assays for COVID-19 and their utility

• Testing for antibody gives a historic record of infection status

• Population-based studies of SARS-CoV-2 seroprevalence

• Inform public health policy/recommendations

• In very select circumstances, as an adjunct to primary diagnosis

• Counseling of individuals regarding risk status?

• Input into back-to-work and similar decisions? 



Desirable characteristics for a SARS-CoV-2 serologic assay

• Good sensitivity

• Excellent specificity

• Correlation with meaningful immunity

• High throughput

• Compatibility with existing instrumentation



Technical aspects of the Abbott SARS-CoV-2 IgG assay 

• Chemiluminescent microparticle immunoassay (CMIA) used for the qualitative 
detection of IgG antibodies to SARS-CoV-2 

• Specifically detects antibodies to the nucleocapsid protein of SARS-CoV-2

• Performed on human serum and plasma using the automated ARCHITECT 
iSystem immunoanalyzer. 

• iSystem analyzers are common in labs throughout the country

• Potential throughput of >3000 samples/day/analyzer



Sensitivity of the Abbott SARS-CoV-2 IgG assay

Based on 125 hospitalized UW Medicine patients testing RT-PCR positive for SARS-CoV-2



Specificity of the Abbott SARS-CoV-2 IgG assay

Based on 1020 samples sent to UW Virology for HSV Western blot in 2018 and 2019



Receiver operating characteristic (ROC) curves

Optimal cutoff 1.42-1.49



Assay reproducibility and performance during seroconversion

Patients with at least 3 samples available from the same day Patients with at least 5 sample on different days and suspected 
seroconversion



Neutralizing antibodies are protective against COVID-19

NY Times



Seroprevalence in Boise Idaho, one week in late April 2020

Additionally, of 34192 samples tested to date in routine operations at UW 
Virology, 4.8% have been positive 


		

		Total (%)

		Positive (%)



		Total

		4856 (100%)

		87 (1.8%)



		

		

		



		Reported Gender

		

		



		Female

		2631 (54.2%)

		42 (1.6%)



		Male

		2035 (41.9%)

		40 (2.1%)



		Unknown

		190 (3.9%)

		5 (2.6%)



		

		

		



		Age (years)

		

		



		0-19

		240 (4.9%)

		1 (0.4%)



		20-29

		301 (6.2%)

		 7 (2.3%)



		30-39

		831 (17.1%)

		13 (1.6%)



		40-49

		1102 (22.7%)

		18 (1.6%)



		50-59

		1142 (23.5%)

		22 (1.9%)



		60-69

		888 (18.3%)

		22 (2.5%)



		70-79

		327 (6.7%)

		3 (0.9%)



		80+

		25 (0.5%)

		1 (4%)









Seroprevalence estimates to date

• Boise, Idaho (late April): 87/4856 positive (1.8%)

• Clinical testing to date: 1217/27898 positive (4.4%)

• UW Medicine patients only: 246/4278 positive (5.8%)

• Fred Hutch return to work study: 6/481 positive (1.25%)

• UW Medicine employee study underway (n~18,000)

• None of these are necessarily reflective of the general population of WA 
state, or the distribution of COVID-19 between geographic regions or 
racial/ethnic/socioeconomic subgroups



Washington seroprevalance study
• Partnership between WA state authorities, Paul G. Allen Family Foundation, and UW 

Medicine

• 8000 participants; all will receive initial virologic (PCR) and serologic testing for 
COVID-19, with followup serologies at 2 and 4 months later, and PCR testing for any 
symptoms of COVID-like illness

• Random address-based household sampling, supplemented by other approaches as 
needed

• Local sampling by study field teams in collaboration with county-level health authorities

• Participating counties chosen to reflect geographic diversity of Washington

• Targeted oversampling to ensure statistically robust data for ethnic and racial 
subgroups (in collaboration with county, tribal, and community groups)



Objectives
Primary Objectives: 
• Estimate the prevalence of COVID-19 in WA State 

(using qPCR and serology)
• Estimate of COVID-19 prevalence at the county-level 

[within selected counties]
• Estimate the prevalence of COVID-19 in WA State 

among underrepresented groups:
– Hispanic/Latina/Latino/Latinx
– American Indian/Native American
– African American



Objectives cont.
Secondary Objectives:
• Estimation of the temporal trend for increasing 

seropositivity over the study period, at the 
statewide

• and county levels
• Examine immune factors associated with COVID-19



Population Size of Each WA County
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county rank size prop cum prop
Washington 7546410.00
King 1 2226300.00 0.30 0.30
Pierce 2 888300.00 0.12 0.41
Snohomish 3 818700.00 0.11 0.52
Spokane 4 515250.00 0.07 0.59
Clark 5 488500.00 0.06 0.65
Thurston 6 285800.00 0.04 0.69
Kitsap 7 270100.00 0.04 0.73
Yakima 8 255950.00 0.03 0.76
Whatcom 9 225300.00 0.03 0.79
Benton 10 201800.00 0.03 0.82
Skagit 11 129200.00 0.02 0.84
Cowlitz 12 108950.00 0.01 0.85
Grant 13 98740.00 0.01 0.86
Franklin 14 94680.00 0.01 0.88
Island 15 84820.00 0.01 0.89
Lewis 16 79480.00 0.01 0.90
Chelan 17 78420.00 0.01 0.91
Clallam 18 76010.00 0.01 0.92
Grays 
Harbor 19 74160.00 0.01 0.93
Mason 20 64980.00 0.01 0.94
Walla Walla 21 62200.00 0.01 0.94
Whitman 22 50130.00 0.01 0.95
Kittitas 23 46570.00 0.01 0.96
Stevens 24 45570.00 0.01 0.96
Douglas 25 42820.00 0.01 0.97
Okanogan 26 42730.00 0.01 0.97
Jefferson 27 31900.00 0.00 0.98
Asotin 28 22520.00 0.00 0.98
Klickitat 29 22430.00 0.00 0.98
Pacific 30 21640.00 0.00 0.99
Adams 31 20150.00 0.00 0.99
San Juan 32 17150.00 0.00 0.99
Pend Oreille 33 13740.00 0.00 0.99
Skamania 34 12060.00 0.00 1.00
Lincoln 35 10960.00 0.00 1.00
Ferry 36 7830.00 0.00 1.00
Wahkiakum 37 4190.00 0.00 1.00
Columbia 38 4160.00 0.00 1.00
Garfield 39 2220.00 0.00 1.00

Counties listed in proposal account for ~ 73% 
of WA state population

*Washington State Office of Financial Management



County selection



Estimation of the Prevalence Under Two Sampling Strategies
Population size of selected counties
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An equal number of participants is sampled in each county (n = 462)
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The number of participants sampled in each county is proportional to the population size of the county

Assumptions:
- Prevalence = 3.0%

- Simple random sample within each county

- N = 6,000 (additional 1,000 for oversampling 
would improve prevalence estimates)

- Sample size per county:
- (i)  Equally sized (n = 462)
- (ii) Proportional to county size

Main conclusion:
- Proportional sampling would poorly estimate 

prevalence in the smallest counties (e.g., San 
Juan (n = 17,150), Douglas (n = 42,820), ) 



Racial/ethnic disparities in COVID-19 cases



Racial/ethnic disparities in COVID-19 hospitalizations



Racial/ethnic disparities in COVID-19 deaths
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Local Health Jurisdictions
Public health entities can support the survey:
• Provide local context
• Engage appropriate county authorities
• Media and social media platforms
• Medical/paramedical human
resources to contribute to fieldwork under the training and 
guidance of our staff
• Return of results for participants*
• Potential resources for specific response efforts

• I.e. individuals such as Washington State Service 
Corps to call non-respondent households 



Local Health Jurisdictions
• Non-selected counties and LHJs

• Available for laboratory sub-contracts

• Selected counties
• Please send liaison contact to cheryld5@uw.edu
• Liaison to meet on survey LHJ sub-committee

• Share best practices
• Common challenges
• Technical input

• Tribal health authorities
• Letter to Tribal Chairs, Meeting with American Indian 

Health Commission

mailto:cheryld5@uw.edu


Methods: County 
and Sub-county Selection

• Cluster-based household survey
• County is primary sampling unit, followed by 

Census Tracts
Sub-county selection*

– ≤8 Census tracts / county = sample all tracts in the 
county, 

– >8 = # of tracts to obtain sample size
– ~15 households per census tract



*Sub-county strategy

County Tract
Number of tracts to 
sample

Sample size per county
targeted # 

households/tract
targeted # of 
people/tract

Benton 37 10 300 15 30
Chelan 14 10 300 15 30

Douglas 8 8 300 19 38
Franklin 13 10 300 15 30

Grant 16 10 300 15 30
Island 21 10 300 15 30

Jefferson 7 7 300 22 43
King 397 48 1447 15 30

Kittitas 8 8 300 19 38

Pend Oreille
5

5 300 30 60

Pierce 172 22 666 15 30
Snohomish 149 21 625 15 30

Spokane 105 15 448 15 30
Thurston 49 10 314 15 30
Yakima 45 10 300 15 30

Target number of realized households and numbers of census tracts by county 
in order to attain desired sample sizes by county



Methodology - CASPER Methods

30 x 7 design
• 30 clusters (census tracts or block 

groups)
• 7 houses per cluster
• Census tracts or block groups with 

more houses are more likely to be 
selected two or three times 

• Household-level assessment
• Field teams sample houses
• Cross-sectional
• Questionnaire only



Methodology – Considerations for CASPER

• CASPER proposes stratification to obtain 
adequate sample size within categories like 
urban/rural

• Stratification by multiple characteristics is 
complex

• Officially, “CASPER” or “CASPER-modified” 
is not appropriate if individuals are the 
ultimate sampling unit

• However, the toolkit, guidance, and forms 
will be helpful

• Non-CASPER surveys households can be 
pre-sampled with GIS resources

• Panel/longitudinal approaches

Thomas Yung, 2008



Response Rates – US Census – July 2020

Tracts where 20% or 
more of the 
households have no 
internet or dial-up 
only



American Indian/Alaska Native Engagement
• Letter via our Government Liaison to Tribal Chairs of Federally Recognized Tribal 

Jurisdictions overlapping the sampled area:
– Confederated Tribes of the Chehalis Reservation
– Hoh Indian Tribe
– Kalispel Tribe of Indians
– Muckleshoot Indian Tribe
– Nisqually Indian Tribe
– Puyallup Tribe
– Quinault Indian Nation
– Tulalip Tribes
– Confederated Tribes and Bands of the Yakama Nation

• GOIA 
• LHJ/Tribal Health Officer Meeting in late September
• American Indian Health Commission
• NATIVE; Seattle Indian Health Board
• IRBs – Northwest Indian Health Board; Northwest Indian College IRB



Household-level Implementation

Household selection
• Traditionally, field teams still needed for assessment of “destroyed” or 

“inaccessible structures”
Specimen collection
• Individual unit as the USU more efficient and allow potential analysis of 

household clustering
• Consenting of <18 years may be more feasible at household
• Return of results
Questionnaire collection
• Confidentiality 



Methodology – Questionnaire Development

Questionnaire
• Length (CASPER is two pages for printed, examples ~35 questions)
• Content

• Demographics
• Symptoms
• Exposure

• Structural (e.g. income status, employment, place of employment)
• Community/Intrapersonal (e.g. caretaking responsibilities, family/community gatherings 

and assistance, known contacts)
• Individual (e.g. mask wearing, recreation choices/behaviors)

• Knowledge



Questionnaire Implementation

Questionnaire
• All eligible adults (recommended)
• Children
• Tablets

• Can scan a specimen sticker
• Platform (REDCap, ODK)
• Data server and location
• Training and staff
• Pre-interview remotely when possible

• Mail
• Telephone
• Digital survey



Survey Implementation



Driving times for UW field teams



Methodology – Longitudinal Considerations

Longitudinal visits 2 and 3
• Maintain individuals previously enrolled in the study

• Incentive structure for 2nd and 3rd participation

• Replace individuals
• Challenge: sampling structure with some individuals in a household 

repeating and others not
• Household refusal, a priori design to select new households
• Additional cross-sectional surveys as needed



When?
Wave 1: Fall, November start, rollout first to populous areas
Wave 2: Winter, beginning 2021
Wave 3: Spring, March, April 2021



General thoughts on the next stages of the pandemic

• Demand for RT-PCR testing continues to increase as school and economic activity 
resumes, as additional waves of infection occur

• Demand for serology likely to increase now that data is available that positivity 
correlates with protection from disease

• Therapeutic pipeline is uncertain (late diagnosis, substantial immunopathological 
component)

• The current vaccine effort is very impressive and generally progressing well



Acknowledgments

Mark Wener

Cheryl Dietrich

Paul G. Allen Family Foundation

Washington State Department of Health

Department of Laboratory Medicine and Pathology

UW Medicine

many, many collaborators




	The University of Washington COVID-19 community serosurvey: �informing smart policy decisions
	Before We Begin…
	Continuing Medical Education
	Faculty and Staff Disclosures
	SARS-CoV-2
	Current US case rates
	US distribution of cases
	Existing capabilities would have allowed discovery of SARS-CoV-2
	The first UW SARS-CoV-2 genomes
	Sequencing provides understanding of COVID-19 spread
	Spread of COVID-19 to US east coast
	Issues around COVID-19 diagnosis
	Regulatory hurdles prevented early SARS-CoV-2 testing in the US
	UW Virology was one of the first academic labs in the US to test for SARS-CoV-2
	Assay validation: sample types, stability, and quantitation
	False negatives are rare with SARS-CoV-2 RT-PCR
	Washington state flattened the curve
	Expanding access to COVID testing: sample pooling
	We’re not done with SARS-CoV-2
	Serologic assays for COVID-19 and their utility
	Desirable characteristics for a SARS-CoV-2 serologic assay
	Technical aspects of the Abbott SARS-CoV-2 IgG assay 
	Sensitivity of the Abbott SARS-CoV-2 IgG assay
	Specificity of the Abbott SARS-CoV-2 IgG assay
	Receiver operating characteristic (ROC) curves
	Assay reproducibility and performance during seroconversion
	Neutralizing antibodies are protective against COVID-19
	Seroprevalence in Boise Idaho, one week in late April 2020
	Seroprevalence estimates to date
	Washington seroprevalance study
	Objectives
	Objectives cont.
	Slide Number 33
	County selection
	Slide Number 35
	Racial/ethnic disparities in COVID-19 cases
	Racial/ethnic disparities in COVID-19 hospitalizations
	Racial/ethnic disparities in COVID-19 deaths
	Slide Number 39
	Local Health Jurisdictions
	Local Health Jurisdictions
	Methods: County �and Sub-county Selection
	*Sub-county strategy
	Methodology - CASPER Methods
	Methodology – Considerations for CASPER
	Response Rates – US Census – July 2020
	American Indian/Alaska Native Engagement
	Household-level Implementation
	Methodology – Questionnaire Development
	Questionnaire Implementation
	Survey Implementation
	Driving times for UW field teams
	Methodology – Longitudinal Considerations
	When?
	General thoughts on the next stages of the pandemic
	Acknowledgments
	Slide Number 57

