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Sept 1, 2020 Immunology / immunity

Issues & implications
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1. INNATE IMMUNITY

Interferon

Cytokines

Pattern recognition
Fast (hrs — days)
Non-specific

Image: Iwasaki (Yale)

Signal neighbouring cells
s to put up barriers
>— : Signal infected cells die

Recruit white blood cells to
stimulate long lasting immunity

(+ INFLAMMATION)
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2. ADAPTIVE IMMUNITY

Inflammed
tissue

Lymph node

Antibodies and T cells
attack viruses and
virus-infected cells

Activated
dendritic cell

Dendritic cell

Slow (96 hrs)
| Specific

Image: lwasaki (Yale)



NEUTRALIZING

ANTIBODIES
TR NON-NEUTRALIZING
Y ANTIBODIES
e Receptor
X antbodies

................................................................................................................

Cytotoxic T cell

T-CELLS

Viral antigen

Images: lwasaki (Yale)




TIME COURSE

Almost all produce
antibodies

Amount correlates
with severity

J, over time

dialogues 2020 g

2 WECELE — Virus/antigen

Specific antibodies
—— Memory B cells

— Specific T cells ‘

Level of response/antigen load

T Weeks Months Years
Infection

Timeline

Nat Rev Immunol (2020). https://doi.org/10.1038/s41577-020-00436-4



response sterilizing immunity
IMMUNITY [> functional immunity
protection [>

waning immunity
lost immunity

a matter of degrees, not absolutes

https://www.statnews.com/2020/08/25/four-scenarios-on-how-we-might-develop-immunity-to-covid-19/ gt
dialogues 2020



BCG VACCINATION

Death rate doubles = No BCG vaccination
every day Every 2 days Every 3 days Every5days ™ BCG vaccination
Belgium
Spain Italy

~ Nethoriand
Taheriands
Switzerland

Canada

Austria \Qaf’

Ecuador e
Norway

Greece
Albania
Bulgaria

South Korea

e :ztnlla /*--—-Eti:av

e
P Iraq

Total confirmed deaths per million

0 20 40 60 80
Days since total confirmed deaths reached 0.1 per million

https://www.medrxiv.org/content/10.1101/2020.04.10.20060905v2
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Initial
exposure

Primary
immune response

Image: Iwasaki (Yale)

Secondary
exposure

Secondary
immune response

Time
Image: Iwasaki (Yale)

3. MEMORY

B cells
T cells

etc
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CYTOKINE STORM

a. Delayed innate response; less
interferon; “exhausted” T-cells

b. Both innate and adaptive
systems compromised

¢. More virus; migration to other
tissue

d. Prolonged immune system
activation

Treatment
implications
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REINFECTION

hte[‘h Food Fitness Wellness Parenting Vital Signs Edition v

Hong Kong man 'first case' documented of getting
coronavirus twice, researchers say

By Jacqueline Howard, CNN
© Updated 0106 GMT (0906 HKT) August 25, 2020

Months later (140 days)

[> Not sick

Different strains

[> New infection vs persistence
Immunity is not absolute “sterilizing”
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GENDER
AGE

natu m https://doi.org/10.1038/541586-020-2700-3
Accelerated Article Preview

Sex differences inimmune responses that
underlie COVID-19 disease outcomes Implications for

vaccine dosing

Received: 4 June 2020 Takehiro Mallory K. Patrick Wong, Israelow, Carolina Lucas,
) Jon Klein, Julio Silva, Tianyang Mao, Ji Eun Oh, Maria Tokuyama, Peiwen Lu,
Accepted: 19 August 2020 Arvind Venkataraman, Annsea Park, Feimei Liu, Amit Meir, Jonathan Sun, Eric Y. Wang,
Accelerated Article Preview Published Arnau Casanovas-Massana, Anne L. Wyllie, Chantal B.F. Vogels, Rebecca Earnest,
online 26 August 2020 Sarah Lapidus, Isabel M. Ott, Adam J. Moore, Yale IMPACT research team, Albert Shaw,
John B. Fournier, Camila D. Odio, Shelli Cli , Nathan D. gh,

Citethisarticle as; Takahashi T.etal. Wade L. Schulz, Aaron M. Ring, Albert 1. Ko, Saad B. Omer & Akiko Iwasaki

Sex immune

ie COVID-19 di
Nature https://doi.org/10.1038/541586-020-
2700-3(2020).

ThisisaPDF file of a peer-reviewed paper that has been accepted for publication.
Although unedited, the content has been subjected to preliminary formatting.

"Female patients mounted significantly more
robust T cell activation than male patients
during SARS-CoV-2 infection, which was
sustained in old age”

-
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THE CHECKUP

Caring for Children With
Multisystem Inflammatory
Syndrome

Now, nearly two months after the first cases were reported,
doctors can reassure parents that the syndrome remains rare,
while continuing to urge vigilance.

By Perri Kiass, MO,
f v o =~

D Less susceptible
Less sick
MIS-C

Children May Carry Coronavirus at High
Levels, Study Finds

The research does not prove that infected children are contagious,
but it should influence the debate about reopening schools, some
experts said.

Kids Aren't Big Covid-19 Spreaders.
Really.

We're 50 used to thinking of snotty-nosed kids as germ
propagators. But that's just not how Covid-19 works.

By Naceni Basdach

f v & »

e 12,2030

[> More vigorous immune response
May carry/transmit - but less



The Coronavirus Is New, but Your Inmune
System Might Still Recognize It

Some people carry immune cells called T cells that can capitalize
on the virus’s resemblance to other members of its family tree.

IMAGE: NY TIMES

A colorized scanning electron micrograph of a human T cell. Encounters with other coronaviruses may
prime the immune system to fight the virus that causes Covid-19. Science Sour

PRE-EXISTING IMMUNITY

20 — 50 % of people who
were never exposed to
SARS-CoV-2 have significant
numbers of T-cells that can
recognize it.

Common human coronaviruses (229E, NL63, OC43,
HKU1) cause mild/moderate upper-respiratory tract
illnesses like the common cold.

Functional relevance?

+/-

Nat Rev Immunol (2020). https://doi.org/10.1038/s41577-020-0389-z. dialogues 2020 g
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with respiratory failure
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https://www.mdpi.com/2076-0817/9/3/240/htm
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1. Region of genome that determines ABO blood type.
Gene variants associated 2. Near genes that encodes a protein that interacts with

the ACE receptor the virus uses to enter human cells

3. Near genes that encode immune response



ANTIBODY TESTING

PRA

South African
Health Products
Regulatory Authority

MAVERICK CITIZEN OP-ED

The False Hope of Antibody Testing

By Greg Kew & Jonny Myers « 15 July 2020

Aug 26 launch by private labs
+ Single point of care test

* Professional use only

* Epidemiologic study (PREVALENCE)
* Not diagnostic

* Not predictive of immunity

“Diagnose COVID-19 retrospectively in
patients who have recovered from a COVID-
19 compatible illness”.

Diagnose COVID-19 in patients in who are
“admitted with suspected SARS-CoV2
infection but who test negative [RT-PCR]”.

Children with multi-inflammatory syndrome



thebmj Interactive (3) Covid-19 test calculator
How to interpret test results Adjust these values to

update graphic below

Pre-test probability Test sensitivity
The likelihood a person 5 % The proportion of

Test specificity

The proportion of
has covid-19 based on patients with covid-19 96 %
their characteristics who have a positive test

patients without covid-19
who have a negative test

If 100 people were tested with these values

@ Have covid-19 @ Do not have covid-19
True positive False positive
S50%
& $8
Test co Probability
- f having
ositive °
P covid-19
people who test people who test positive : :
positive have covid-19 4 do not have covid-19 if te§ t s
positive
They are appropriately told They are told they need to self-isolate
to self-isolate when they would be safe to go out
Fal ti T tuoeS
alse negative rue negac%:cggc "
S 2%
&)
o ]
Test O%%OQ%%Q%%Q Probability
negative °°°o°°°o°°o of having
Szt id-
who't ti Eﬁ%ﬁ?i' covid-19
person who tests negative peop! egative . .
has covid-19 9 1 do not have covid-19 if test ‘IS
negative
They are told they do not need to self-isolate They are told they do not need to
so they go out and infect more people self-isolate and are safe to go out

https://www.bmj.com/content/369/bmj.m1808/infographic dialogues 2020



thebmyj Interactive

Pre-test probability Test sensitivity

The proportion of

The likelihood a person
has covid-19 based on 20 %
their characteristics

patients with covid-19
who have a positive test

PREVALENCE (pre-test probability)

Covid-19 test calculator
How to interpret test results

Adjust these values to
update graphic below

Test specificity

The proportion of
patients without covid-19
who have a negative test

If 100 people were tested with these values

. Have covid-19

True positive

o
o8
Test °8°

positive
1 people who test
positive have covid-19
They are appropriately told
to self-isolate
False negative
S
@
Test
negative
people who test negative

have covid-19

They are told they do not need to self-isolate
so they go out and infect more people

@ Do not have covid-19

False positive

93%

[+ -
Probability
of having
covid-19
person who tests positive if testis

does not have covid-19 L.
positive
They are told they need to self-isolate
when they would be safe to go out

True negative °

Oa
°°°°O°%g°°° 8%
)
22022222
o°°o°°°°o°gc B
L ) Probability
°%°°°°°°c°°g of having
lewh ™o ’ covid-19
eople who test negative . .
79 zon‘:nhavecovidﬁlg; lftest'lS
negative

They are told they do not need to
self-isolate and are safe to go out

https://www.bmj.com/content/369/bmj.m1808/infographic

The crucial thing is not the test itself
but what you do in response.

Quarantine (stop transmission)
Diagnose and treat

Admit to a COVID ward
“Immunity passport” X
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X oo HERD IMMUNITY

1\ 1\ 1\ ’n\ 1\ Infection pa:se: frleely 1\ 1\ 'ﬂ\ 1\ 'H\
1\1\#1\1\ among individuals 1\1\1\1\1

. Isolated individuals 1\ 1\ 1\ . T'ﬁ\
+ distancing :’ ;H\ 1\ slow spread of infection KKK ————— 1\1\1\

1\' 'ﬁ\ Infection cannot pass 1\ /k 1\

freely among individuals

+ VACCINE



LONG COVID

Research Letter
July 9, 2020

Persistent Symptoms in Patients
After Acute COVID-19

Angelo Carfi, MD'; Roberto Bernabei, MD'; Francesco Landi, MD, PhD'; et al

10-20%
[> Residual damage
Ongoing inflammation?

» Author Affiliations | Article Information

JAMA. 2020;324(6):603-605. doi:10.1001/jama.2020.12603
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SUMMARY

Complicated, amazing system

Three phases — innate, adaptive, memory
Balance and timing; in severe COVID-19 is lost
Immunity is degrees not absolutes

micro-

} ey i Uncertainty for medicine and policy
= S @ e Answers emerging

increased

infection  swelling

https://geekymedics.com/immune-response/ K Qt
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