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Rationale

Anesthesiologists are at serious risk for COVID19 exposure. Clinicians on the frontlines are faced
with big questions about testing for themselves, patients and their own families. It is hard to keep up
with the changing information and availability, so we have prepared this cheat sheet. Let us know if
there is anything else you need to know about testing COVID19 and we will try to find the
information and update these materials.

What type of tests are available for Sars-cov-2?
There are two categories of tests that are available: molecular and serological. They can be

differentiated by testing objectives. One tests if people are infected with the virus and the other
tests if they have developed antibodies to fight the virus. A molecular test for COVID-19 detects viral


https://dnalc.cshl.edu/resources/covid-19.html#labcorp

genetic material by using reverse transcription polymerase chain reaction, or RT-PCR. The genetic

material from the nose mucous or saliva sample is copied and then compared to the genetic
sequence of the virus you're trying to detect. The serological test uses a blood sample to detect
immunoglobulin M (IgM) to show recent exposure to sars-cov-2 and the presence of
immunoglobulin G (IgG) antibodies that show later-stage infection, recovery and possible immunity.
To summarize, one test finds when you have the virus (which informs treatment) and the other
show when you have IMMUNITY to the virus. Children can be tested too and this guide shares hints
for how to prepare your child.

What can | expect when | go for Molecular testing?

Molecular tests are done by inserting a 6-inch long swab into the back of one nasal passage and
rotating the swab for 15 seconds and then repeated for the other nostril. The swab is sent to a lab

for testing. These tests can be done in an office, a drive by clinic, and soon at home with results sent

to a lab. A saliva test with similar accuracy to the swab test and less pain was developed recently.
The FDA authorized the first at home molecular testing this April. The swabs with these kits only
need to go as far as the nostril. Results of testing can be ready in minutes but many labs are taking
about a week to return results. The accuracy differences between the types of molecular swabs
need further investigation with larger, high quality studies. Dr. Winslow Murdoch shares how to do

home molecular testing.

How accurate are these molecular coronavirus tests? /\

A positive molecular test can detect the presence of COVID-19 infection but it does not rule out
other infections such as another bacteria or co-infections with other viruses. When the genetic
materials are similar this can produce a false positive. Sometimes a signal can’t be detected
when the virus is first contracted but before there are symptoms. This is what is known as lead
time and in this period the virus can spread. Some people are also carriers and they are
considered asymptomatic but they are contagious. A paper by Ghandi et al 2020 explains how
the active virus in asymptomatic people sheds and infects others. These results are considered
false negatives. Another issue is that the nasal swabs, one of the methods used for the sample
can take 3-4 tries to get an accurate swab. This contributes to the false negative rate.

What is a serological test, and how does it work?

Serological tests rely on detecting antibodies in a blood sample, usually obtained through a finger
prick that can be processed at the point of care, but samples can also be derived from plasma or
serum. When you’re exposed to the virus, your body develops antibodies, and the time it takes to
develop them varies from person to person. IgM is the largest immunoglobulin, and appears first
after initial exposure to an antigen. IgG immunoglobulin G antibodies are plentiful, occur 5-10 days
or after infection and show later-stage infection, recovery and possible immunity. Serological tests

use a technique called enzyme-linked immunological assay (ELISA), which detects the presence of
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these antibodies to the virus. Exposure to similar infections may produce antibodies but not confer

immunity against the current virus.

Currently they appear to detect antibodies Since it can take several days for the body to develop
an antibody response to the virus, serological tests are not reliable when used to identify an
infection because when tested too early before antibodies have formed can generate a false
negative result. They are useful for identifying the people who have recovered from the virus
and measuring the level of immunity. It is still unclear how long any immunity lasts or if
reinfection is possible as any virus can mutate. This is not an immediate concern though as Sars-
cov-2 has mutated several times without strengthening and it is mutating very slowly

How accurate are serological tests?

Accuracy Challenges For COVID19 Tests

The real incidence and prevalence rates for COVID-19 are unknown as the virus is new and it takes
time to get this data. In addition, the testing is done on cells only or small samples before being
released for use under an Emergency Use Authorization (EUA) authorized by the FDA to hasten
development of testing in public health emergencies. The challenge is that none of these tests are
independently evaluated by the FDA standards, but only by internal manufacturer testing
augmented by sporadic testing from independent scientists for claims of accuracy. Green et al with
the Oxford COVID-19 Evidence Service Team have produced a useful study on what information is
available to date for testing. The National Health Service (NHS) has decided that antibody tests are
too unreliable for use until their sensitivity and specificity are improved, because sending people
back to work when they have a false positive for antibodies puts other lives at risk.

Sensitivity, Specificity and Positive Predictive Values | Does accuracy matter?
Measures of Accuracy:

e Sensitivity (also called the true positive rate, the recall, or probability of detection)
measures the proportion of actual positives that are correctly identified (e.g., the
percentage of sick people who are correctly identified as having the condition or the
antibodies)

e Specificity (also called the true negative rate) measures the proportion of actual
negatives that are correctly identified as such (e.g., the percentage of healthy people who
are correctly identified as not having the condition or the number of people who do not

yet have antibodies to the disease). Adapted from Wikipedia

“Accuracy needs to be high. The prevalence of Covid-19 is estimated at around 5% in the US, and
at this low a level the risk of false positives becomes a major problem. If a serological test has 90%
specificity, its positive predictive value will be 32.1% — meaning nearly 70% of positive results will
likely be false. At this same disease prevalence, a test with 95% specificity will lead to a 50%
chance that a positive result is wrong. Only at 99% specificity does the false positive rate become
anywhere near acceptable, and even here the chances are that 16% of positive results would be

wrong” Quoted from: Cairns Evaluate Vantage April 2020*
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*Their work reports the sensitivity and specificity of multiple serological tests as shared by manufacturers. It
also calculates the positive predictive values.

Some tests claim high accuracy, but outside testing show that these claims may be overstated. In the
USA administrative difficulties slowed the distribution of testing. In addition, the longer a person is
contagious but without symptoms, the more complex it is to diagnose and the more likely the
disease will be transmitted as there are no signs to warn us that the disease is present.

Disease spread is of particular concern for healthcare workers when personal protective equipment
is limited as they are asked to go back to work and recycle inadequate protection while dealing with

presumed positive and asymptomatic patients. In the general population, community masks are
helpful as source control. When we wear a mask, we protect people from us and their mask protects

us from them if they are sick and do not know it. The Learnly Anesthesia/Stanford AIM Lab COVID-19
Evidence Service is researching how much protection this affords when combined with hygiene and

social distancing. Protection is an important factor that influences the reproductive numbers (Roand
Re ) used to model population immunity. This is well explained by “When will it be over?”: An

introduction to viral reproduction numbers RO and Re_offered by the Oxford Covid19 Evidence

service.

How do | interpret sensitivity, specificity, positive predictive
value and negative predictive value?

Sensitivity and specificity are characteristics of diagnostic tests. They provide information on how
well the test perform in a population where the true disease status is already known.

Sensitivity measures how often a test will result positive when used in a group of people who we
already know have the disease. If a test has sensitivity of 90%, this means that when testing 100
people with the disease, only 90 will actually result positive.

Specificity for selected COVID-19 serological tests Sensitivity for selected COVID-19 serological tests
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Specificity measures how often a test will result negative when used in a group of people who we
already know don’t have the disease. If a test has a specificity of 90%, then out of 100 healthy
people, 90 people will test negative.

Sensitivity for selected COVID-19 serological tests Specificity for selected COVID-19 serological tests
BioMedomics Covid-19 IgW/ 1gG Rapid Test 88.7% BioMedomics Covid-19 IgM/ IgG Rapid Test 90.6%
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Positive predictive values and negative predictive values predict how well the test performs in a
population where:

1. the true disease status of each person is not known

2. the prevalence of disease is estimated.

They are derived from the specificity and sensitivity values and will vary with prevalence.

True disease state of all who test positive for

True disease state of all who test positive for COVID19 assuming prevalence rate of 5%

COVID19 assuming prevalence rate of 5%

Test specificity and sensitivity of 90% Test specificity and sensitivity of 956
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assuming COVID-19 prevalence of 5%

Test specificity and sensitivity of 90%
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How available is COVID19 testing and much does it cost?

The Families First Coronavirus Response Act mandates Sars-cov-2 testing be without cost whether or
not you have insurance. However, availability of testing remains a challenge. Up to 40% of the
population will be asymptomatic carriers, and therefore only testing widely will help capture these
cases. Nose swabs are in short supply and there are fewer tests than people who want them. In
many places, health care workers (HCW) report that they are not permitted to test individuals even
when they are symptomatic. The CDC guidance on who should get tested for coronavirus first is

organized into three priority levels.

1. Hospitalized patients and symptomatic HCW.
2. High-risk patients with coronavirus symptoms.
3. Testing symptomatic individuals in the community, if resources allow.

)

COVID19 is different from conditions like TB or Hepatitis where HCW are tested when they are
exposed to protect themselves and the patients they treat. At this time personal protective
equipment is in short supply and HCPs are urged to “reuse or decontaminate” equipment that is
meant to be disposed of after one usage. There is no vaccine, interventions are not established
and the testing we have is unpredictable. As diagnostic and treatment options evolve policy will
shift according to available evidence. In this age of uncertainty, it is important to withhold early
judgement and remain flexible, curious and kind. Remember that HCPs signed on to save lives
but not to sacrifice the health of themselves or their families. They deserve our full support.

Staying Safe and Working Together
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