


EMS and COVID-19 Testing



Today
► The Current Science of COVID-19 Testing

► When to Test EMS Clinicians and Other First Responders and How 
to Operationalize the Results

► The Role of EMS in Expanding Communities’ 
Testing Capabilities

► Questions



Today’s Speakers
► S. Michele Owen, PhD

►Associate Director, National Center for HIV/AIDS, Viral Hepatitis, STD and TB Prevention, CDC

►Co-Lead, COVID-19 Laboratory Task Force, CDC

► Jonathan Jui, MD, MPH, FACEP
►EMS Medical Director, Multnomah County, Oregon

►Professor of Emergency Medicine, Oregon Health & Science University

► Michael Sayre, MD
►Medical Director, Seattle Fire Department and Seattle Medic One

►Professor of Emergency Medicine, University of Washington



SARS-CoV-2 Testing
S. Michele Owen, PhD



Viral Tests
Many commercially available diagnostic tests are on the market
• Most are nucleic acid tests*
• Mix of lab-analyzed and point-of-care tests

CDC EUA nucleic acid test- laboratory test
• Several types of specimens from the nasal cavity
• Observed self-collection of nasal swabs are PPE sparing

Proper specimen collection is key to getting an accurate result

Specimen collection on CDC’s coronavirus website: 
https://www.cdc.gov/coronavirus/2019-ncov/lab/guidelines-clinical-specimens.html

Antigen Test: First EUA granted May 8th
• Rapid test format
• High specificity so positive results are highly accurate
• Sensitivity lower compared to NAT so greater chance of false negatives

* fda.gov/medical-devices/emergency-situations-medical-devices/emergency-use-authorizations

https://www.fda.gov/medical-devices/emergency-situations-medical-devices/emergency-use-authorizations


Serology
• There are currently 12 serology tests with EUA
• Serology tests indicate prior infection

• Tests can detect total Ig or IgG, IgM or IgA or combinations

• We do not currently know if having antibodies means that an individual is immune

• Multiple studies ongoing to learn more about immunity and duration of antibody 

response
• Should not be used to diagnose active infection

• Useful for determining population prevalence

• Valuable in investigating transmission dynamics to inform prevention strategies



General Testing Considerations
Sensitivity and specificity are characteristics of the test

Predictive value of a test is related to prevalence of the disease in a population.

• Positive predictive value is the probability that subjects with a positive test 
truly have (had) the disease. 

• Negative predictive value is the probability that subjects with a negative 
screening test truly don't have (had) the disease



Predictive Value Examples
Assume 20% Disease Prevalence and a Test with 95% Sensitivity and 95% Specificity

Disease

Present Absent Total

Test
Result

Positive

TP
190,000

FP
40,000 230,000

Negative
FN

10,000
TN

760,000 770,000

Total 200,000 800,000 1,000,000

Test result: TP: true positive; FP: False Positive; TN: true negative; FN: false negative
PPV= (TP/TP +FP)    NPV= (TN/TN+FN)  

Positive Predictive Value (PPV) =  82.6%

Negative Predictive Value (NPV) = 98.7%



Predictive Value Examples
Assume 5% Disease Prevalence and a Test with 95% Sensitivity and 95% Specificity

Disease

Present Absent Total

Test
Result

Positive

TP
95,000

FP
95,000 190,000

Negative
FN

5,000
TN

1,805,000 1,810,000

Total 100,000 1,900,000 2,000,000

Test result: TP: true positive; FP: False Positive; TN: true negative; FN: false negative
PPV= (TP/TP +FP)    NPV= (TN/TN+FN)  

Positive Predictive Value (PPV) =  50%

Negative Predictive Value (NPV) = 99%



SARS-CoV-2 Testing is Evolving to Increase Scale
Additional specimens
• Nasal swabs and saliva 
• At home collection of nasal swabs

Additional nucleic acid extraction and amplification technology

Multiplex platforms that test for other pathogens
• CDC is developing a multiplex assay that can be used to test for Influenza A, B and 

SARS-CoV-2

Serology testing is increasing and being refined
• Commercial laboratories
• High-throughput tests
• Potential for two test algorithms to improve overall results



Current Testing Priorities
Developed by the White House Coronavirus Task Force with input from the NRCC, HHS, and 
CDC
• Last updated April 27th to reflect the current state of the pandemic

High priority
• Hospitalized patients with symptoms
• Healthcare facility workers with symptoms
• Workers in congregate living settings
• First responders with symptoms
• Residents in long-term care facilities with symptoms
• Other congregate living settings where there are symptoms

https://www.cdc.gov/coronavirus/2019-nCoV/hcp/clinical-criteria.html



Current Testing Priorities
Priority

• Persons with symptoms: fever, cough, shortness of breath, chills, muscle pain, new loss of taste 
or smell, vomiting or diarrhea, and/or sore throat

• Individuals who are prioritized by health departments or clinicians, including, but not limited to:
o Sentinel surveillance
o Screening of other asymptomatic individuals according to state and local plans

https://www.cdc.gov/coronavirus/2019-nCoV/hcp/clinical-criteria.html



https://wwwn.cdc.gov/dcs/ContactUs/Form

800-CDC-INFO

https://wwwn.cdc.gov/dcs/ContactUs/Form


Diagnostic and Antibody Testing
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Interpreting Diagnostic Tests 
For SARS-CoV-2

Sethuraman et al. 
JAMA 

May 6, 2020



Answer:

Best method is still PCR screening for viral RNA

What is Currently the Best Method of Screening 
Providers for SARS-CoV-2? 



SARS-CoV-2 antigen tests (aka is the virus present)

Looks for the presence of the virus itself

Currently “Gold Standard” for early diagnosis (rt PCR test)

Good : 
• When it is positive, it is rarely false positive (so if you have a positive test, you most likely 

have COVID-19 (aka specificity is high)

Problem: 
• Ability to detect is only 70% to 80% depending on the percentage of the population with 

COVID-19.
• Often requires serial testing to determine if patient has COVID-19



Variation in Viral Detection of
SARS-CoV-2





Molecular Detection of COVID-19



SARS-CoV-2 Antigen Tests



Type of 
Test

Testing for Examples Advantages Disadvantages 

Rt PCR RNA CDC, Abbott, 
Quest, Labcorp

Very sensitive and 
specific, rarely false 
+

Takes longer to perform, not 
able to mass testing 

Antigen 
FIA

Nucleocapsi
d

Sofia2 (Quidel) Quick, “simple”, 
“doctor office test”

Less sensitive than PCR test 

SARS-CoV-2 Antigen Tests





Virological Assessment of Hospitalized Cases





SARS-CoV-2 PCR Detection vs Positive Culture



Summary

Current strategy for the detection of viral RNA in oral swabs used for 2019-
nCoV diagnosis is not perfect. 

The virus may be present in anal swabs or blood of patients when oral 
swabs detection is negative.



COVID-19 Antibodies: 
The Controversy



Can I use antibody tests to see who is immune and 
can go back to work?

Answer:
Not at this time (maybe in the future)

Antibody tests 

• Not useful for early diagnosis

• Detection of exposure to virus (near future)
o Recent IgM
o Past IgG

• Detection of immunity (eventually)





Neutralizing Antibodies Against SARS-Cov-2 
and Other Coronaviruses 

Jiang et al  
Trends in Immunology 1669 2020







MERS and SARS
Antibody Duration









Background on Antibody Testing for SARS-CoV-2 
Infection

The antibody response in infected patients remains largely unknown, and the clinical values of antibody 
testing have not been fully demonstrated. Seroprevalence data will be important in understanding the scale of 
the pandemic and future vaccine utility.

• Potential utility of serology in SARS-CoV-2:
o Detection of PCR-negative cases, especially for patients who present late with a very low viral load 

below the detection limit of RT-PCR assays, or when lower respiratory tract sampling is not possible;
o Identification of convalescent plasma donors;
o Epidemiologic studies of disease prevalence in the community;
o Verification of vaccine response once antibody correlate(s) of protection identified.

• Potential drawbacks if serological assays are not well-validated:
o False negative risks if performed early in disease course, especially in mild disease;
o False positive risks, particularly with tests for Immunoglobulin M (IgM) and potential cross-reactivity 

with common cold coronaviruses (e.g. HKU1, NL63, OC43, 229E). 



Seattle and King County EMS 
COVID-19 EMS Response

Michael Sayre, MD







Occupational Exposures and PPE use among EMS Providers caring for 
COVID-19 Patients, Seattle & King County through March 26, 2020



First Responder Testing Clinic









Expanding Testing to Community
► EMS nasal swab testing 

in nursing homes and 
congregant setting

► For residents AND staff 
members



Follow @ResuscAcademy on Twitter
Read www.resuscitationacademy.org/blog



Questions?
Please submit questions through the webinar platform

For info on COVID-19 and EMS: 
ems.gov/projects/coronavirus_covid-19_resources.html

Latest Information from the CDC:
cdc.gov/coronavirus/2019-nCoV/index.html

Dr. Michele Owen • smo2@cdc.gov

Dr. Jonathan Jui • jjui@frontier.com

Dr. Michael Sayre • sayrem@uw.edu



Visit

for more info on 
COVID-19 and 
other national 

EMS initiatives.



Thank You


