SARS-Cov-2....mame se bat?
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Laboratorni diagnostika

* ,,Zlaty standard® — PCR diagnostika |
* PCR s p#fmym prikazem - SPECIFICKYM .

koronaviru — provedeni vytéru z nosohltanu




Laboratorni diagnostika pfi pfijmu
pacienta

* KO + diferencial

* Lymfopenie pod 1000 lymfocytt je nespecifickym
diagnostickym parametrem a soucasné nepfiznivym

prognostickym parametrem

* Pocet leukocytt u akutné pfijatych pacient zpravidla
nenf vyssi jak 10 000




Diagnostické parametry — reaktanty
akutni taze

* CRP a PCT - standardni diagnostické parametry,
které vyuzivame stejné¢ jako u pacientt se sepsi (PCT
je v tomto pripadé nizké)

* 11.-6 (biochemicka zadanka) vhodny k monitorovani
aktivity a prabéhu onemocnéni




Imunologické parametry ke zjisténi
stavu imunokompetence

* Vhodné u pacientt hospitalizovanych

Vhodné u pacientti imunokompromitovanych
(imunosupresivni 1écba, biologicka 1écba)

Panel sepse — imunologicka privodka s naslednou
interpretaci klinického imunologa

* IgG v séru — imunologicka privodka




Predicted host immune responses to SARS-CoV-2

- & .
. i Y M-specific
V'ri"mte'"s antibodies
'. ‘.* S-speciiic
. - antibodies
“"lon - i
Chinnel . T .
(Ca™ K TMPRS52 o ©
Hyper-
l . inflammation

QL8)

/— IEN- w’ﬁ Humoral
Endnwtnsis csRNA response
S 5' Newwnon \ %

..T.

Macrophage — Cytokine

production
o ® 0
)k Viral antigen

. & presentation and
\( Tmllau:.'twatmn

exocytosis \‘-.___‘

.

r NanaeT u:ll

‘.-
i P-\.._

’ Cellular

' response

b -
b -

IFN-y

The immune response to SARS-CoV-2 is not yet elucidated. However,
predictions can be made using studies on SARS-CoV and MERS-CoV.

Upon entry into the ahveolar epithelium, the virus is recognized by innate
immune receptors, such as the RMA sensors TLR7/8 and RIG-I/MDA-S,
and the inflammasome sensor, MLRP3. This leads to the activation of NF-kB
and IRF3/7 and the subsequent production of pro-inflammatory cytokines
{eg IL-18 and IL-6) and type | IFNs, respectively. The antiviral activity of
type | IFMs is essential in limiting the propagation of the virus and is further
amplified by the expression of a plethora of 15Gs such as RMNAse L

Cytokines released by infected cells modulate the adeptive immune

Pyroptosis Pro-inflammatory ~ Type | interferons  Anti-viral 15Gs Pro-inflammatory | response by recruiting and activating immune cells such as macrophages, B
vaétuklll:-llgrsNF (IFN-a and IFN-B)  (e.s. RNAse L) IE}%ELIG cells, and T cells to orchestrate the elimination of the virus. However, an
(e.g.ILl-6 an -a) (es. ) unbalanced immune response can lead to hyper-inflammation causing some

Inflammatory response

of the severe clinical symptoms of COVID-19. 4; .
InvivoGen

Anti-viral response




Imunitni odpoved

* Protilatkova odpovéd’- dny , ale ne u vsech

* Malé studie — tezky pribch koreloval s vysokym
titrem protilatek

* Ale vysoky titr protilatek nebyl vzdy spojen se
zlepsenim klinického pribehu

* Rychlotesty — Spatné, ELISA — IgG + IgM nebo IgA




Persistence viru + humoralni odpovéd”

* Persistence virové RNA ve dnech az tydnech v
koncentracich blizko detek¢nimu limitu
nepredstavuje bezpecnostni riziko zvlaste u pacientt

bez klin. symptomatologie

* Virus neutralizacni protilatky — v pfipadé SARS-Cov2
byla dokazana persistence vice jak 40 dnt

* Vyuziti v 1écbé rekonvalescentni plasmou — 1:320




Humoralni odpovéd”

* U SARSu — vysoké VNA po dobu 4-5 mésict,
nasledné pozvolny pokles v prubchu 2-3 let

* MERS — persistence 34 mesica

* PRITOMNOST IoeG NEBO VNA neni
SYNONYMEM IMUNITY




Bunécna imunita

* Cytotoxické lymfocyty zde hraji stejnou roli jako u
jinych virovych infekci

|
|
|
|




Reinfekce

* 1 mala studie s primaty — reinfekce neprokazana po
rechallenge 28 dnu po linokulaci |
. * Aktualné nebyl prokazana reinfekce se SARS-Cov-2 .

u lidi




Diagnostika PCR
limity

* V den expozice — OI!! Sensitivita, 2-3 den 30%0!!!!

. * Zalezi na diagnostice — 1-2-3 geny..... .
* SARS-Cov- RNA byla detekovana v hrdle nebo
nasopharyngealnim vytéru vice nez 20 dnt po neg,
vysledku




Diagnostika PCR

vliastni zkusSenosti

* Provedeno vice nez 4000 testu, prevalence 1,2

promile

* Mame k dispozict pozit. referencni ko, ktera nam
umoznuje stanovit velikost virové naloze

* Korelace s dal§Simi parametry




Sérologie - vlastni zkusSenosti

Rychlotesty - Spatné

Provedeno vysetfen{ u ¢asti personalu, ktery se staral
o pacienty — serologicka pozitivita mezi 5 a 10%

Pacientt + darci rekonvalescentni plasmy
U vsech byla prokazana séropozitivita

Korelace VNP a IgG, nikoli IgA




anti-SARS-CoV-2 protilatky - korelace 1gG/VNT
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anti-SARS-CoV-2 protilatky - korelace IgA/VNT
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Bunécna imunita — vlastni zkusenosti

* Lymfopenie a neutrofilie |
* PCT jako vyborny indikator bakterialni superinfekce .
* CD64 - dtto

* Nepfitomnost imunoparalyzy




Realna statistika — SARS-Cov-2



https://www.idnes.cz/technet/veda/koronavirus-v-cr.A200521_094935_veda_mla

Zacnéme srovnanim. Kritérium urcujici, kdy se zacne mluvit napriklad o
chripkové epidemii, je relativné jednoznacné: pokud pocet nemocnych na
sto tisic obyvatel prekroci hranici 1 600 az 1 800. V pfepocCtu na pocet
obyvatel Ceské republiky jde o hranici zhruba 160 000 az 180 000
nemocnych. Pokud pocet nemocnych prekroci tuto hranici, jde o epidemii
chripky. Pokud pocet nemocnych poklesne pod tuto hranici, epidemie
chripky skoncila

Zdroj: https://www.idnes.cz/technet/veda/koronavirus-v-
cr.A200521_094935_veda_mla




Takové epidemie v predchozich letech byly. Silne epidemie, které byly
nebezpecné predevsim pro osoby v seniornim veku, postihly Ceskou
republiku zejména v letech 2017 a 2018, které byly nebezpecné predevsim
pro lidi v seniornim véku. Napriklad ve StredoCeském kraji v roce 2018
»vetsina lidi, kteri prodélali zavazné onemocnéni s komplikacemi, popr. s
naslednym Umrtim, byli lidé s rizikovymi faktory, tj. trpéli zpravidla
chronickym onemocnénim kardiovaskularniho systému, plic, ledvin,
cukrovkou, byli obézni a patfili mezi kuraky. Nejvice zemrelych bylo ve
vékové skupiné nad 70 let, dale ve skupiné 60 az 70 let, uvadi se v
hodnoceni tehdejsi chripkové sezony.

Zdroj: https://www.idnes.cz/technet/veda/koronavirus-v-
cr.A200521_094935_veda_mla
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Vytizenost JIP Vyuziti
Vytizenost JIP  lizek (ARO a Vvusiti ventilatort
Data k lizek (AROa  JIP pro dospélé, > o (pacienti s
‘1z o ., ventilatort ,
JIP pro dospé€lé) pacienti s Covid- Covid-19;
19) pfiblizné)
22.3. 63% - 39% 1%
30.3. 65% - - -
14.4. 48%o 18% 31% 4%
16.4. 52% - 33% 4%
17.4. 53% - 33% 4%
18.4. 53% - 33% 4%
19.4. 53% - 33% 4%
20.4. 55% - 33% 4%
21.4. 56% - 33% 4%
22.4. 57% 16% 33% 4%
29.4. 59% 14% 34% 3%




Co nesledovat

Zprav a udajl o Sifeni nakazy je tolik, Ze je nestaci vétsina z nas vlbec
sledovat. V fadé pripadl je to dobre, protoze jde o Udaje a ukazatele
nesmysiné. Rad bych takeé ubezpecil Ctenare, ze jsem na tyto aspekty
upozornoval (bez Uspéchu) napr. Ceskou televizi mnohokrat po dobu
zhruba jednoho meésice od 15. brezna.

Mapka krajdi/okrest CR zachycuijici pocet potvrzenych pripad& na 100
000 obyvatel

Jedna se o velmi nebezpecny graficky statisticky nastroj. Nebezpecny je
proto, ze budi zcela mylny dojem, Ze Ize na zakladé takovéto mapky
porovnavat miru rozsireni nakazy v jednotlivych krajich/okresech. Nelze.
Pro takové porovnani bychom museli mit pocet osob s potvrzenym
onemocnénim prepocitan na pocet provedenych testl. Prostorové
porovnani na zakladé prepoctu na 100 000 obyvatel by bylo mozné
pouze v pripade, ze by pocet provedenych testt (napr. v jednotlivych
krajich) proporcionalné odpovidal poctu obyvatel.

Zdroj: https://www.idnes.cz/technet/veda/koronavirus-v-
cr.A200521 094935 veda_mla




Denni zmeéna (%) celkového poctu osob s prokazanou nakazou covid-19
Jedna se (z hlediska sledovani ¢asového vyvoje nakazy) o nesmysiny
ukazatel, protoze z matematicko-logického hlediska bylo zrejmé jiz v
dobé, kdy byl poprvé publikovan, ze se bude rychle blizit k nule (neustale
se zvysuje jmenovatel). Tento ukazatel by byl v ¢ase konstantni, v
pripade, Ze by celkovy pocet osob s prokazanym onemocnénim
exponencialné (to znamena velmi rychle) rostl.

Podil pozitivnich zachytt z celkového poctu provedenych testd

Jedna se (z hlediska sledovani ¢asového vyvoje nakazy) o nesmysiny
ukazatel, protoze by klesal jen velmi pomalu, i kdyby byl denni pocet/podil
0sob s prokazanym onemocnénim nulovy.

Zdroj: https://www.idnes.cz/technet/veda/koronavirus-v-
cr.A200521 094935 veda_mla




COVID 19 — vlastni zkusSenosti

* 11 pactentd s UPV

® 0 pactentl s oxygenoterapii

* 2 pacienti zemfeli




trendy vyvoje CRP/IL6/qPCR/Nely
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SOUHRN

* Lymfopenie je dobrym prognostickym parametrem u

pacientt s Covid 19 |
. * PCT Iépe nez CRP monitoruje bakterialni .
superinfekct

* IL-6 je vhodnym parametrem pro monitorovani
priubcéhu onemocnéni




SOUHRN

* U pactentti s COVID 19 jsme nezaznamenali vyskyt
imunoparalyzy a to ani u pacientt s nepfiznivym .

outcome

* CDo64 je velmi dobrym parametrem pro
monitorovani komplikaci — bakterialni superinfekce




Mechanical filtration

Pro-inflammatory cytokines
can be neutralized through
transfer of blocking antibodies,
or through mechanical removal
from the blood

Pro—mﬂammatory
@ cytokmes

Antibodies to spike resulting
from vaccination or adoptive
transfer block virus binding
to ACE2

®

Virus-specific effector
CD8" T cells arising from
vaccinations recognize
infected cells, secreting
cytotoxic granules to kill
infected cells

Protease inhibitor blocks
and prevents TMPRSS2 from
activating the spike protein
through protease cleavage

Fig. 3 | Potential therapeutic approaches against SARS-CoV-2. (1) Antibodies against the spike protein (raised through
vaccination or by adoptive transfer) could block severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) from
interacting with the angiotensin-converting enzyme 2 (ACE2) receptor on host cells. (2) Protease inhibitors against the
serine protease TMPRSS2 can prevent spike protein cleavage, which is necessary for viral fusion into the host cell. Blocking
either ACE2 interaction or viral fusion could prevent the virus from infecting the host cell. (3) Virus-specific memory

CD8" T cells from a previous vaccination or infection can differentiate into effector cells during rechallenge. When they
identify infected cells presenting virus-specific epitopes, they degranulate and kill infected cells before they can produce
mature virions. (4) In a novel treatment method that targets the cytokine storm symptoms, the blood of patients with
coronavirus disease 2019 (COVID-19) can be passed through customized columns that are specially designed to trap
pro-inflammatory cytokines, before the purified blood is passed back into patients.




Table 1| Summary of approved interventional clinical trials for COVID-19 as of March 2020

Clinical trial no.

Location

Title and scope of clinical study

Clinical trials aimed at repairing damage to infected airways
Union Hospital, Tongji Medical Title: Clinical Study of Human Umbilical Cord Mesenchymal

NCT04273646

NCT04288102

NCT04285190

NCT04287686

NCT04275414

College, Huazhong University
of Science and Technology,
Wuhan, Hubei, China

Multiple sites in China

Tasly Pharmaceuticals Inc.,
China

The First Affiliated Hospital
of Guangzhou Medical
University

Qilu Hospital of Shandong
University Jinan, Shandong,
China

Stem Cells in the Treatment of Severe COVID-19

Scope: use of infused umbilical cord mesenchymal stem cells
to repair tissue damage in patients with pneumonia

Title: Treatment with Mesenchymal Stem Cells for Severe
Corona Virus Disease 2019 (COVID-19)

Scope: use of infused mesenchymal stem cells to repair tissue
damage in patients with pneumonia

Title: A Clinical Study to Investigate the Effect of T89 on

Improving Oxygen Saturation and Clinical Symptoms in
Patients with Coronavirus Disease 2019 (COVID-19)

Scope: use of T89 (Dantonic) in patients with COVID-19

Title: Recombinant Human Angiotensin-Converting
2 (rhACE2) as a Treatment for Patients with COVID-19

Scope: delivery of rhACE2 to regulate damage mediated by
its downregulation by SARS-CoV-2 infection

Title: Bevacizumab in Severe or Critical Patients with
COVID-19 Pneumonia

Scope: use of bevacizumab (Avastin) in patients with
COVID-19




Clinical trials aimed at blocking SARS-CoV-2 infectivity

NCT04273763 The Second Affiliated Title: Evaluating the Efficacy and Safety of Bromhexine
Hospital of Wenzhou Medical  Hydrochloride Tablets Combined with Standard Treatment
University, Wenzhou, in Patients with Suspected and Mild Novel Coronavirus
Zhejiang, China Pneumonia (COVID-19)

Scope: treatment of patients with COVID-19 with
bromhexine hydrochloride, umifenovir hydrochloride,
recombinant human interferon-a2b and favipiravir

NCT04280705 USA Title: Adaptive COVID-19 Treatment Trial
Scope: remdesivir treatment of patients with COVID-19

ChiCTR2000030039  Affiliated Hospital of Xuzhou  Title: Clinical Study for Infusing Convalescent Plasma to Treat
Medical University Patients with New Coronavirus Pneumonia (COVID-19)

Scope: infusion of polyclonal antibodies derived from
immune plasma from convalescent patients with COVID-19

NCT04286503 Multiple sites in China Title: The Efficacy and Safety of Carrimycin Treatment
in Patients with Novel Coronavirus Infectious Disease
(COVID-19): A Multicenter, Randomized, Open Label
Controlled Study

Scope: a multicentre, randomized (1:1), open-controlled
(one of lopinavir/ritonavir tablets or umifenovir or
chloroquine phosphate) study ;
ChiCTR2000030000 Nanchang Ninth Hospital Title: An Open, Controlled Clinical Trial for Evaluation of
Ganovo Combined with Ritonavir and Integrated Traditional f
Chinese and Western Medicine in the Treatment of Novel
Coronavirus Infection (COVID-19) }

Scope: use of danoprevir (Ganovo), a macrocyclic
peptidomimetic inhibitor of HCV protease, in patients

with COVID-19
ChiCTR2000029740  The First Hospital of Peking Title: Efficacy of Therapeutic Effects of Hydroxychloroquine
University in Novel Coronavirus Pneumonia (COVID-19) Patients.

Randomized Open-Label Controlled Clinical Trial

Scope: use of hydroxychloroquine to test its antiviral and
anti-inflammatory effects in patients with COVID-19

ChiCTR2000029559 Renmin Hospital of Wuhan Title: Therapeutic Effect of Hydroxychloroquine on Novel
University Coronavirus Pneumonia (COVID-19)

Scope: use of hydroxychloroquine to test its antiviral and
anti-inflammatory effects in patients with COVID-19




Table 1 (cont.) | Summary of approved interventional clinical trials for COVID-19 as of March 2020

Clinical trial no. Location Title and scope of clinical study
Clinical trials aimed at reducing inflammatory disease
NCT04273321 Muiltiple sites in China Title: Efficacy and Safety of Corticosteroids in COVID-19

Scope: multicentre study analysing the effect of
methylprednisolone at a dosage of 1 mgkg ™ per day for
7 days in patients with COVID-19

NCT04280588 First Affiliated Hospital of Title: Fingolimod in COVID-19
Fujian Medical University Scope: use of fingolimod, a sphingosine 1-phosphate
receptor modulator, in patients with COVID-19
NCT04273581 First Affiliated Hospital of Title: The Efficacy and Safety of Thalidomide Combined with

Wenzhou Medical University Low-Dose Hormones in the Treatment of Severe COVID-19
Scope: testing the anti-inflammatory effects of thalidomide
in combination with methylprednisolone in patients with
COVID-19-induced pneumonia
NCT04288713 Hudson Medical Title: Eculizumab (Soliris) in Covid-19 Infected Patients

Scope: testing the efficacy of the complement CS5 inhibitor
eculizumab in patients with COVID-19

NCT04291053 Tongji Hospital Title: The Efficacy and Safety of Huaier in the Adjuvant
Treatment of COVID-19

Scope: testing the anti-inflammatory effects of an extract
of Trametes robiniophila Murr (Huaier) in patients with

COVID-19 i

n

ChiCTR2000030388 Jingzhou First People’s Title: Efficacy and Safety of Xue-Bi-Jing Injection in the ‘
Hospital Treatment of Severe Cases of Novel Coronavirus Pneumonia ;

(COVID-19) ‘

Scope: analysing the anti-inflammatory effects of an extract
from Salvia miltiorrhiza (Chinese red sage) on patients with

COVID-19
ChiCTR2000029954 Hubei Hospital of Traditional Title: Efficacy and Safety of Honeysuckle Oral Liquid in the
Chinese Medicine Treatment of Novel Coronavirus Pneumonia (COVID-19)

Scope: a multicentre, randomized, controlled, open clinical
trial aimed at analysing the impact of honeysuckle oral liquid
on boosting immunity against COVID-19

ChiCTR2000029855 The First Affiliated Hospital of  Title: A Randomized, Open and Controlled Clinical Trial
Medical College of Zhejiang for Traditional Chinese Medicine in the Treatment of Novel
University Coronavirus Pneumonia (COVID-19)
Scope: no information available

Data from ClinicalTrials.gov' . COVID-19, coronavirus disease 2019; HCV, hepatitis C virus; rhACE2, recombinant human
angiotensin-converting enzyme 2: SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.




SOUHRN

SEROLOGIE — 2 STUPNOVA DIAGNOSTIKA
PCR — EMERGENCY ROOM — ROCHE .
VAKCINA

DALSI TERAPEUTICKE PRISTUPY

ADEKVATNI - ROZUMNA
PROTIEPIDEMICKA OPATRENI




