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DISCLAIMER
While I am a Federal Employee working at BARDA (the Biomedical Advanced
Research and Development Authority, within HHS, Health and Human Services),
this presentation is not to be interpreted as representing the opinion, policies,
or directives of the Federal Government.
The views and determinations in this presentation are from the published
literature and I apply my opinion discreetly and with notation. The drugs,
biologics or vaccines I discuss in this presentation are, in general, afforded the
interpretations of the authors on efficacy and safety. The data and conclusions
of these research publications are made available here. Any interpretation or
derivations from the literature which are my own, I so state.
My web site will have this presentation:
BRMoyer & Associates, LLC, Amherst NH: https://www.brmassocllc-org.com

SCHOOL OPENINGS:
THE ISSUES, THE
PROBLEMS, and SOLUTIONS
How can we open with these STATS?

Where are we Today as to the RISK in Schools?: Examples in 6 States (Data: 8/7/2020)
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Are Children Susceptible to COVID-19? YES!!!
The receptor for COVID-19 is the ACE2 enzyme expressed on the cells of the deep nares, the heart,
the vasculature (vessel lining), kidneys (especially kidney filtration apparatus) and is essentially
ubiquitous in the body…… however….
Children express few ACE2 receptors in their noses BUT that changes with age
Can they get sick? Yes. Florida just announced a 23% increase in child hospitalizations/137% POS
Can they infect others? Yes. Younger children are more of a surface risk but hold more virus
Should they mask? Yes. Down to 3 years of age in public settings
High Schoolers are essentially “adults” and they have youth on their side (repair mechanisms)
ACE2 receptor count per age

COVID-2 case reports from Florida (July 19 update)

“Relative” scale:
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Severe

Are Children at Risk of COVID-19 and Can They Infect Others? Yes
CONTACT TRACING “Contagiousness” BY AGE GROUPS: Trento, Italy

US (brown) vs EU (blue) Age Group Deaths
Children, and adults up to 30 years are very unlikely to die
from COVID-19. But, vascular injury and organ damage

Age Group Contact Tracing: Contagiousness

Bottom Line:
We don’t know quantitatively – but it is not zero risk

THE RISKS OF AN INFECTED STUDENT COMING TO SCHOOL
REGIONAL DEPENDENCY – MANY CITIES AT RISK

NYT, July 31: The Sun Belt and Southern CA are at the highest risk of
an infected student showing up at school.
The schools with 500-1000 students and added risk are mapped in the
center figure. The NE is essentially “good to go” NYC risk in Fig 3.

Multisystem Inflammatory Syndrome in Children (MIS-C)
Is this a school risk? No.
What is this syndrome and are children at risk?
Children of all ages can become sick with COVID-19
Most kids who are infected typically don't become as sick as adults
Some children who have an active infection might not show any signs or symptoms but can transmit
The syndrome resembles Kawasaki Disease
• a rare, serious inflammatory condition of blood vessels (see image)
The COVID-19 MIS-C syndrome tends to occur weeks after infection/recovery and not during infection
The syndrome is serious and requires hospitalization. ~600 children have come down with MIS-C
A Bit of Perspective: 18% of the US population is 0-14 yrs; That is 59 M children in the US
Of the 59 M, nearly 400,000 have been diagnosed by PCR and ~9% have been hospitalized
MIS-C is not contagious, but there's a chance that your child could have an active COVID-19 infection
or another type of contagious infection. So the hospital will use infection control measures.
BOTTOM LINE: MIS-C is rare, not contagious, and seems to occur AFTER recovery from COVID-19
MIS-C in Children – A MAYO CLINIC Summary:
https://www.mayoclinic.org/diseases-conditions/coronavirus/in-depth/mis-c-in-children-covid-19/art-20486809

- Rules Guidance / Web Sites for Opening Schools – (July 24th selections)
CDC, State and Local and Dept of Education (DoE)
Guidance are strictly that ….”Guidance”

IMPLEMENTATION must be school-dependent
Some useful resources:
Note: State of New Hampshire (POS rate now at 2%)

https://www.factcheck.org/2020/07/whatscience-says-about-children-covid-19-andschool-reopenings/
One Point of View (150 scientists Letter)
https://uspirg.org/resources/usp/shut-it-down-start-over-do-it-right

https://www.nh.gov/covid19/resources-guidance/schools.htm
https://www.covidguidance.nh.gov/sites/g/files/ehbemt381
/files/inline-documents/sonh/k-12-back-to-school.pdf
https://www.covidguidance.nh.gov/sites/g/files/ehbemt38
1/files/inline-documents/sonh/doe-post-secondaryeducation.pdf
https://services.aap.org/en/pages/2019-novel-coronaviruscovid-19-infections/clinical-guidance/covid-19-planningconsiderations-return-to-in-person-education-in-schools/

https://uspirg.org/sites/pirg/files/USP_Publichealth_final-letter-shutdowns_V2.pdf
U.S. PIRG is an advocate for the public interest.

At this time, we are at a critical juncture
in public health. Schools represent a very
key element in opening the economy.
Without a full RESTART, how can schools
reopen without serious risk of more
sickness and deaths?

The Answer:
TESTING, but with simpler, less
accurate, tools along with higher
frequency of sampling. Better
Focused Tests and Response Times
-- (we need) Enough daily testing capacity to test everyone
with flu-like symptoms plus anyone they have been in close
contact with over the last 2 weeks (at least 10 additional tests
per symptomatic person).
We currently have only 35% of the testing capacity we need to
meet that threshold.

What do I mean? PCR is not
answering the questions.
FIND THOSE WHO ARE
TRANSITIONING TO “INFECTIOUS”
(VIRAL SHEDDING, Ct values <30)
ISOLATE THEM AND CONTROL
REENTRY TO THE SCHOOLS

It Is Not ZERO Risk Anywhere – Where do we Begin? EVIDENCE-BASED CRITERIA
Evidence-Based Criteria is the logical path:
• COVID-19 status starts with baseline data:
• Is your locale engaged in COVID-19 mitigation? If, YES  STOP
• Local community transmission should have a POS test rate at <1%
• Know school age demographics: special groups/ disabilities/ comorbidity %
• “One Size Fits All” is not going to work - rural vs urban are very different
• Things to CONTROL:
• Class Size: Elementary: n=10; Middle School: depend on need; HS: class dependent
• Physical education: limited (must be outdoors)
• Sports teams/ interscholastic competitions discouraged
• What is your school air conditioning system / what is the flow pattern? Exchange rates
•

•
•
•
•
•
•

https://www.bloombergquint.com/onweb/infection-risk-from-air-we-breathe-raises-the-stakes-for-hvac

• Map out the low and high flow classroom region exchange rates
• Plan for additional classrooms? How? In school? Other rented spaces?
Plan on teacher sick leave/absences and additional out of classroom support staff
Masking is required – lucite shielding is useless
Field day trips are discouraged; Minimize community (local) transport to the school
Children must be monitored – temperatures are a LATE event (not useful to stop spread)
Testing with reports over days is irrational – MUST HAVE POINT-OF-CARE SAME DAY TEST
Need “canaries in the coal mine” mind-set practices with robust planning

• MOST OF THIS BECOMES UNNCESSARY IF THERE IS SAME DAY TESTING

The Next 6 Slides Expand upon Guidance
from Services.AAP.Org
Pre-Kindergarten (Pre-K):

Web URL: https://services.aap.org/en/pages/2019-novelcoronavirus-covid-19-infections/clinical-guidance/covid-19planning-considerations-return-to-in-person-education-inschools/

In Pre-K, the relative impact of physical distancing among children is likely small based on current
evidence (nasal ACE2 receptor numbers) and certainly difficult to implement.

Pre-K should focus on:

• effective risk mitigation strategies for this population include:
• hand hygiene, infection prevention education and practice by staff and families,
• adult physical distancing from one another, adult face coverings (face shields if dealing with
child spitting/coughing); spend more time outdoors.

Higher-priority strategies:
•
•
•
•

Cohort (reduce/modify) classes to minimize crossover among children (use pods)
Minimize adult crossover within the school
The size of cohorts may vary, seek local/state health department guidance; Utilize outdoor spaces
Limit unnecessary visitors into the building.

Lower-priority strategies:

• Face coverings for the children (cloth/not tech masks) in Pre-K settings (difficult; do not insist).
• Reduce classmate close interactions/retain same pod units
• engaging in outdoor play in Pre-K aged children may not provide substantial COVID-19 risk reduction

Elementary Schools
Higher-priority strategies:

• Children should wear face coverings (cloth or mask) to reduce hand-mouth/nose contact) – compliance will
be challenging; but, is a major potential COVID-19 risk reduction.
• Desks should be placed 3 - 6 feet apart when feasible (if this reduces the amount of time children are
present in school, harm may outweigh potential benefits)
• Lucite shielding is useful only for face shield speech (retarding spray – not microdroplets)
• Lucite shields are NOT EFFECTIVE AS BARRIERS IN THE CLASSROOM (plus a major cost item)
• Cohort (divide) classes to minimize crossover among children and adults within the school
• Utilize outdoor spaces when possible, for classes and exercise
• Require frequent testing (Point-of-Care “spit in tube” colorimetric devices; not PCR); daily if affordable

Lower-priority strategies:

• Temperature checks are not indicative of a change to infectious – it is too late
• Reducing class sizes in elementary school-aged children may be challenging in practice
• Reducing classmate interactions/play in elementary school-aged children may not provide enough risk
reduction versus potential social harm - Play should include activities that separate the children
• Balls and play equipment should be cleaned/sanitized (best effort) after use.
• Hand sanitizer required for school re-entry; encourage masking but not via disciplinary measures

Secondary Schools

There is likely a greater safety impact of physical distancing on risk reduction of COVID in this age group.
There are also different barriers to successful implementation of many of these measures in older age groups, as
the structure of school is usually based on students changing classrooms.
Higher Priority Goals:
• Universal face coverings in middle and high schools when not able to maintain a 6-foot distance (students and
adults).
• Particular avoidance of close physical proximity in cases of increased exhalation (singing, exercise); these
activities are likely safest outdoors and with students spread out.
• Desks should be placed 3 to 6 feet apart, when feasible. No lucite shielding.
• Cohort classes if possible, limit cross-over of students and teachers to the extent possible.
• Ideas that may assist with cohorting:
• Block schedule (much like colleges, intensive 1-month class blocks).
• Eliminate use of lockers or assign them by cohort to reduce need for hallway use across multiple
areas of the building.
• Have teachers rotate instead of students when feasible.
• Utilize outdoor spaces when possible.
• Teachers should maintain 6 feet from students when possible unless disruptive to education goals
• Restructure elective offerings to allow small groups within one classroom.
• Point-of-Care testing (spit in a tube; not PCR) three times per week (M-W-F preferable at home test)

Special Education

Every child and adolescent with a disability is entitled to a free and appropriate education and is
entitled to special education services based on their individualized education program (IEP).
•

Students receiving special education services may be more negatively affected by distancelearning and may be disproportionately impacted by interruptions in regular education.
• Attention by the staff to recognize where and with whom such negative effects occur

•

It may not be feasible, depending on the needs of the individual child and adolescent, to
adhere both to distancing guidelines and the criteria outlined in a specific IEP.
• Teachers and staff must work with parents on resolving limitations that may occur. This
may not be satisfactory for either parent or teacher -safety is the primary goal
• IMPORTANT: NEG Point-of-Care test will allow for relaxation of distancing

• Attempts to meet physical distancing guidelines should meet the needs of the individual child
and may require creative solutions, often on a case-by-case basis.

Bussing (and other transportation services)

• Encourage alternative modes of transportation for students who have other options.
• Busses should operate at 50% capacity; utilize multiple transport options (parents, etc)
• Ideally, for students riding the bus, symptom screening at home would be performed prior to being
dropped off at the bus (fever, GI, cough, etc).
•NOTE: Having bus drivers or monitors perform these screenings is very problematic
• A student screens POS without a parent to release to is a serious problem\.
• TEST prior to leaving the home via a Point-of-Care sputum test (10-30 min read; M-W-F)
•
POS test is stay at home (parents should also test for work)
• Use “Assigned Seating” (same students sit together each day)
• Tape marks to provide void areas on the bus
• Face covering are required on the bus, even when a 6-foot distances cannot be maintained
• Drivers should be a minimum of 6 feet from students; driver must wear face covering;
•PLUS, consider a physical barrier for the driver (eg, plexiglass).
• Minimize number of people on the bus at one time within reason.
• Adults who do not need to be on the bus should not be on the bus; cameras for compliance may be
needed
• Have windows OPEN, if weather allows

Hallways

• Consider one-way hallways to reduce close contact
• Physical guides, i.e. tape, on floors/sidewalks/stairs for oneway routes
• Keep students in the classroom and rotate teachers instead.
• Stagger class release times; reduce movement between
classes
• limit the number of students in the hallway, esp. when
changing classrooms
•Assign lockers by cohort or eliminate lockers altogether

Meals/Cafeteria/ etc

Playgrounds

• Enforcing physical distancing in an outside
playground is difficult and may not be the most
effective method of risk mitigation
• Emphasis should be placed on cohorting students
and limiting the size of groups in play activity.
• Outdoor transmission of virus is known to be much
lower than indoor transmission.
• School nurse(s) may need added support

• School meals are important in addressing food security for children and adolescents.
• Decisions about how to serve meals must take into account the fact that in many communities there may be more
students eligible for free and reduced meals than prior to the pandemic
• Consider having students eat in groups, potentially in their classrooms, especially if students remain in their set
classroom throughout the day.
• Create separate lunch periods to minimize the number of students and movement in the cafeteria at one time.
• Utilize additional spaces for lunch/break times; especially the outdoors
• Always maintain safe practices for exposure to food allergens
• Wash hands and/or use hand sanitizer before and after eating and again after recesses and reentry to class.

The Opening of Schools is Not Simple:
Opening Puts a Risk to Children, Teachers, Staff, Bus Drivers, and
The Families of the Children
Now we know what to do in each of the four academic divisions within schools …. The RISKS MOST PROMINENT:
•
•
•
•
•

Microdroplets - they hover in the air and desk barriers do not hinder their mobility
Ventilation systems move air but do not clear the virus unless equipped to do so (HEPA and UV-C add-ins)
Temperature checks of children are late detection and infective in slowing spread
Children need to be social and perform play – both are infection spreading events
Masks are encouraged but unlikely to be nothing but problems (fit, performance, language vocalizing, more)

• HOW CAN BETTER TESTING SAVE THE SCHOOLS?

Talking, Sneezes, Coughs: all are Vibrational Fluid Ejection Events
Masking is Essentially a “Pseudo-Vaccine” preventing microdroplet Entry

The microdroplets (<5 um) hover as a
cloud and can move about a room for
1-12 hours depending on air exchange
rates and flow dynamics. Face shields
alone are for projectile droplets and
useless against the microdroplet cloud.

Masking in public places, diminishes the inhaling and exhaling
of most microdroplets (~90-95%); N95s are ~99.9%

Is the Current Testing Paradigm Working? No - Not even close
The Primary Test is PCR (a genetic test)
…. Find the virus RNA in nasal secretions/nasal cells

Very Sensitive (can find very little virus)
Very Specific (finds exactly COVID-19)

Issues: Long lines….. Uncomfortable deep nasal cavity sampling  Long
time to results (7-14 days)….. Very costly ($100/test) ….. Can do pooled
samples (>5) then repeat if POS
PCR PROBLEMS:

• Cannot work for schools or businesses - too long to get results

• No need to find virus BUT need to find those who are at levels of
infectious spreading (need ~20,000 virus particles to infect)
• Children have lower ACE2 receptor densities than adults (about 1/3
for children < 10 years); teens are essentially adults
• Children DO get infected; they have high virus counts and POSSIBLY
ENOUGH TO INFECT OTHERS
• Children also do not manifest disease symptoms - likely due to
growth and repair operations

Alternative Tests:
Point-of-Care monoclonal
antibody strips to detect viral
proteins (like a pregnancy test)
•
•
•
•
•

“Spit in a tube”
10-30 min
Not sensitive but highly specific
Useful in viremic conditions
Cheap and can be daily

Serology tests to detect IgM,
IgG and IgA antibodies

• Measures immunity
• Specific and moderate sensitivity
• Measure POST-INFECTION

PCR Cycle Count, the Ct Value (Cycle Threshold)
Do we need to find the low viral count patients? No !!!
PCR is a repeated amplification to find viral DNA/RNA

>25 starts to have
limited virus

Saturation phase
Linear growth

Exponential

High
Virus
Ct

Low
Virus
Ct

repeated amplifications = Cycle Number
Cycle threshold, Ct value, is the point where the viral copy begins exponential growth. A sample
with a high amount of virus will have Ct values 5-15. Low amounts of virus requires more cycles (2535) and no virus present (baseline) may require 35-40 cycles to determine no virus present.
Figure B is the log-linear presentation of the multiple growth curves in figure A

CONCENTRATION

Viral shedding occurs
in this
window of time

PCR Ct value of 30

CONCENTRATION

Viral shedding occurs
in this
window of time

THESE PEOPLE ARE THE
ONES WE NEED TO
FIND AND ISOLATE !!!

PCR Ct values that
are lower that 30

The PCR is ineffective and costly…. We need an alternative less sensitive assay that is fast and cheap.
https://news.yahoo.com/most-of-the-coronavirus-tests-the-us-does-are-worthless-but-theres-a-solution-that-could-actuallywork-and-stop-the-spread-154815346.html

The Natural History of COVID-19

Infectious Opportunity: 10-14 days of shedding = low Ct values (30  5)
PCR methods = Too sensitive; Mab sputum test = low sensitivity
A quick low sensitivity test is all we need to determine “Stay at Home – or – Go to School”

Ct Value

High Virus Load
= low Ct value
(~5-10)

Baseline: No
Virus = high Ct
Many cycles to
find virus

Time: 0-~28 days

Headline 10 August 2020:

Children Often Carry More Coronavirus
than Adults Do: Study

A study published in JAMA Pediatrics shows that children
under 5 carry much more virus than other age groups as shown
in the figure to the right.
Low Ct values indicate more virus present in the nasal swabs.
The 5 and under group harbored between 10 times and 100
times more virus than the other two groups 5-17 and >18 yrs.
What this means for schools/virus spreading by transmission, is
yet to be determined, but this certainly suggests risks.
https://www.the-scientist.com/news-opinion/children-oftencarry-more-coronavirus-than-adults-study-67785
JAMA Pediatrics:
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2
768952

Monoclonal Ab Antigen Detection Tests: Point of Care/ Spit in a Tube
Monoclonal antibody tests for viral antigens are much less sensitive than PCR but highly specific
School Children and Persons Needed At Work Can Screen in 10-30 min
The concept of the test is similar to how pregnancy tests work,
only for COVID-19, the indicators form based on the presence
of the viral proteins (aka, spike; PCR is a genetic test)
When a solution (urine or sputum) is applied on a test strip
that is coated with required monoclonal antibodies:
If there is a virus spike protein in the sample, the monoclonal
antibodies will bind with protein and change the color
indicator.
Monoclonal antibodies are lab-synthesized molecules
engineered to bind to antigens,
SENSITIVITY may be several fold LESS than PCR
BUT…. If the subject has lots of virus (highly infectious
stage) the test is 100% sensitive.
Mab Versus PCR: 80% sensitivity versus >90% sensitivity
COST: $1-2/test vs PCR at $100/test

Example:
MIT’s E25Bio is a cost-effective, scalable
test for detecting the COVID-19
Red changes to Yellow if POS
KEY: FIND PCR Ct Values of 30 5
More Info:

https://www.usatoday.com/story/news/health/2020/07/
26/covid-testing-cheap-quick-home-rapid-test-neededexperts-say/5491744002/

Point of Care/ Spit in a Tube Antigen Assay:
When, How Often, and Cost per Student and

Assessment of SARS-CoV-2 Screening Strategies to Permit the Safe Reopening of College Campuses in the United States
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2768923 July 31, 2020; from
the : Public Health Modeling Unit, Yale School of Public Health, New Haven, Connecticut
Obtaining an adequate supply of testing equipment will be a
challenge. On a college campus with 5000 enrollees, screening
students alone every 2 days will require more than 195 000 test
kits during the abbreviated semester. Our analysis assumed
per-test costs (including equipment and associated personnel
costs) ranging from $10 to $50. Lower-cost, self-administered
testing modalities may soon be available and could make
screening more affordable.
The frequency of testing is based
upon the “R value” (person-toperson infection transmission of
the area; the R naught) where
Ro=1.5 is few and Ro=3.5 is high.

In NH today; under our current conditions:
•
•
•
•
•
•

TEST every other day (M-W-F)
TEST finds the “high virus” (hump): 50% sens/PCR
POS students stay home and isolate until NEG
$1-2/test (1000 students – $3-4,000/week
Equipment dependent on assay - focus on visual
Masking required until Ro is <1

SUMMARY ON HOW WE CAN OPEN SCHOOLS
TESTING DAILY (or every other day): At home, Point-of-Care test ($1/test)  color change of sputum sample
Useful for all school children, staff, and also for family members to begin their day for work
THIS TESTING NEEDS TO BE UNIVERSAL - EVERYONE DOES A DAILY (or other day) TEST - Cost is Federal responsibility
POSITIVE Result = stay at home begin isolation/ test every other day until NEG
Daily at-home testing OUTCOMES: If NEG Result = No transmission – no need for contact tracing either
If testing is implemented – and Ro is above 1.5:
Pre-K: masking teachers; pods of students; washing hands/sanitizers;
Elementary Schools: masking students most of the time, small pods (n=10); recreation with masking; no lucite barriers
Middle schoolers: insist on masking; small pods (n=15); instruct on risks; encourage social distancing
High Schoolers: like adults – masking required; social distancing; instruct on risks; include in responsibility

Schools can open safely but it is an
imperative to have rapid testing as
the pivot tool to know the POS
rate when the schools are no
longer safe to operate
Open fully if POS test rate < 1%

NH stats on COVID ACT NOW site:
https://covidactnow.org/us/nh?s=779138

A Quick Review of the Testing Issues:

School Utility:

Not Practical

Spit in a Tube
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ADDITIONAL REFERENCES AND WEB SITES:

https://www.theatlantic.com/family/archive/2020/07/us-schoolsreopen-kids-social-distance/614713/

Reopening K-12 Schools During the COVID-19 Pandemic: A Report From the National Academies

of Sciences, Engineering, and Medicine | Adolescent Medicine | JAMA | JAMA Network
https://jamanetwork.com/journals/jama/fullarticle/2769036
JAMA Network Editorial July 29, 2020

COVID-19 and School Closures

Julie M. Donohue, PhD; Elizabeth Miller, MD, PhD
https://jamanetwork.com/journals/jama/fullarticle/27690363
MedCram.com Lecture 98: Coronavirus Pandemic Update 98:
At Home COVID-19 Testing - A Possible Breakthrough
https://www.youtube.com/watch?v=h7Sv_pS8MgQ&list=PLQ_IRFkDInv_zLVFTgXA8tW0Mf1iiuuM_&index=104&t=22s

3M, MIT to Develop Rapid COVID-19 Antigen Test
https://www.webmd.com/lung/news/20200716/3m-mit-to-develop-rapid-covid-19-antigen-test

Thank you for your questions
And Remember …..
Wear your mask….
Wash your hands…
Don’t touch your face…
“Teach it” to others…..

We Owe These People Our Lives
Reference items you may wish to see:
The 2016 Pandemic Playbook that was ready
to be implemented is here:
https://www.documentcloud.org/documents/681
9258-Playbook.html
PBS FRONTLINE June 16th, 2020:
A history from Wuhan to today.
https://www.pbs.org/wgbh/frontline/film/the-virus

Where you can find this Presentation
as slides and as a recorded film on-line:
https://www.brmassocllc-org.com

BACK-UP SLIDES AND DEFINITIONS

RT-PCR: Sample at home and mail in

RT-LAMP: Sample at home and get reading in 10-30 min (true Point of Care test)

The innovation is based on the reverse-transcription loop-mediated isothermal amplification (RT-LAMP)
technique from New England Biolabs. The test is a robust set of primers (gene/RNA snips) that enables highly
sensitive detection of the SARS-CoV-2 virus genome that induces a strong colorimetric reaction. Because of
the strength of this color change, this kind of point-of-care LAMP-based diagnostic does not require
specialized or expensive detection instruments.
https://otd.harvard.edu/explore-innovation/technologies/rapid-point-of-care-covid-19-detection-assay-by-rt-lamp
Other tests include monoclonal antibody strips that change color – also, a 10-30 min reading

KAWASAKI Disease (and inferred MIS-C): Clinical Images

https://rebelem.com/covid-19-pediatrics-and-pregnancy/kawasaki-disease/

Clinical Images
Left (A): Spotty raised skin lesions on the back; Hand is flushed and irregular
borders of vascular inflammation;
Middle (H): MRI image of lymph node enlargements;
Right (B) Sclera of the eye is reddened; and (C) Tongue is reddened

The Way The Virus Spreads - Exponentially
Gif IMAGE NOT VISIBLE VIA PDF formats

https://thespinoff.co.nz/politics/22-03-2020/siouxsie-wiles-toby-morris-what-does-level-two-mean-and-why-does-it-matter/

What is Going ON? What is a “Cytokine Storm”?
“Cytokine Storm” includes:
Activated endothelium:
Oxidative damage
Tissue Factor
Complement (C3, more)
Inflammation mediators:
Activated T-cells/NK cells
IL-6
TNF-α
GM-CSF
IL-8
INF-γ
IL-10
CXCL10
TLR-4, TLR-7, more
NF-κβ, DAMPs
Thrombosis:
Clotting, vWF strands
D-Dimer elevation
Lung/kidney microthrombi

