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Prednaska: cast technicka a vyzkumna

Technicka cast — odbér vzorku, transport, izolace
RNA, RealTime PCR, vyhodnoceni vysledku,
antigenni testy

Vyzkumna cast - detekce koronaviru v tkanich
osob, které zemrely na COVID-19

- detekce koronaviru v prostredi




Odbér vzorku na SARS-CoV-2

Nasopharyngeadlni, oropharyngealni stér, jazyk, sliny?

Studie pro MZ CR z 8.4.2020 na 19 pacientech
Sliny z korene jazyku dostatecné pro DNA diagnostiku

VVVVV

Pouzivani vatovych tamponu nevhodné (inhibice PCR)

Dekontaminace odbérovych center a laboratori od
nukleovych kyselin!!!



Transport vzorku na SARS-CoV-2

Média pro transport vir s odebranym materialem nutno
chladit. Dochazi k redéni viru.

Lyzacni média zabezpeci uchovani virové RNA pri pokojové
teploté a minimalné 15x zvysuiji citlivost detekce.



lzolace RNA viru SARS-CoV-2

Metody vyuzivaijici silica kolonky nebo paramagnetické
Castice

Bez izolace — fedéni vzorkl — inhibice, nebezpeci falesné
negativniho vysledku.



PCR detekce viru SARS-CoV-2

Vice cilli ve virové RNA - staci dva cile, jeden cil je malo.

Chyby v pouzivani interni kontroly — nesmi se detekovat
lidska RNA jako interni kontrola — nelze kontrolovat jeji
mnozstvi a pripadnou inhibici.

Vétsina byt akreditovanych laboratofi nehlida interni
kontrolu a reportuje vysledky s inhibicemi jako negativni.
Sputum inhibuje a je castéjsi ve vzorcich pozitivnich
osob, jak ukazala praxe.



Antigenni testy pro detekci viru
SARS-CoV-2

Zakladni otazka — co chceme diagnostikovat?

Referencni laboratore rozesilaji pro evaluaci klinickych
laboratori homeopaticka mnozstvi viru v kontrolnich
vzorcich. Ty které je nezachyti maji horsi hodnoceni.

Potrebujeme zachytit nizkou pozitivitu na zacatku
onemocnéni a zamezit dalsimu Sireni viru?

Potrebujeme diagnostikovat probihajici respiracni
onemocnéni?

Potrebujeme ovérit vylucovani viru na konci onemocnéni?



Antigenni testy pro detekci viru
SARS-CoV-2

Antigenni testy — zachyty radové do 28 cyklu RealTime PCR
- falesna negativita i pozitivita
- nejsou uréeny pro testovani bezpriznakovych osob
- falesny pocit bezpeci pri negativnim vysledku

- mnohem vice zalezi na spravném zpusobu odbéru
vzorku nez u PCR metody



Koronavirus SARS-CoV-2

Vlastni vysledky vyzkumu




Koronavirus SARS-CoV-2

Co se déje s koronavirem v lidském téle?

Rozsireni viru v téle
Primarni nakaza dychaci cesty
Plice
Krev

Dalsi organy — srdce, vajecniky, varlata, slinivka,
mozek, stitna zlaza, nadledviny, ledviny, slezina,
prostata, moc, oko



Koronavirus SARS-CoV-2
Co se déje s koronavirem v lidském téle?

Plice napadené koronavirem: jsou mnohem tezsi,
nasaklé tekutinou, prudusnice a prudusky plné
hlenu, plice maiji spise fialovou barvu, ztraceji
svou funkci a jejich zanét je hlavni pricinou umrti




Koronavirus SARS-CoV-2
Co se déje s koronavirem v lidském téle?

Mikroskopické snimky plic ukazuji na tzv.
intersticialni pneumonii s poskozenim plicnich
sklipkud, které obsahuiji cetné neutrofily a dalsi bilé
krvinky. V prubéhu dni a tydnu docha2| pak k
flbrotlzaC| pllcnl tkane I

15.0kV 10.2mm x350 SE(U) 100um




Koronavirus SARS-CoV-2
Co se déje s koronavirem v lidském téle?

U nékterych osob zemrelych na koronavirus jsme
pozorovali tvorbu trombu predevsim v plicich, coz
bylo pri¢inou umrti.

Pulmonary Embolism

shutterstock.com + 1313936294



PCR detekce viru v téle zemrelych

Intermitentni vylucovani viru?
V plicich ¢asto 100x vice virtl nez v nosohltanu
Oropharyngealni stéry casto lepsi nez nasopharyngealni
Virova RNA v mrtvém téle vydrzi i 2 tydny



Koronavirus SARS-CoV-2

Viabilni virus muze byt vyluéovan u osob, které se
nakazi podruhé (Letizia et al., 2021, The Lancet
Vsichni co vylucovali virus neméeli
virusneutralizacni protilatky.

Correspondence i

Viable virus shedding
during SARS-CoV-2

reinfection

The reinfection risk in individuals
previously infected with SARS-CoV-2 is
about a fifth of those never infected.™”
Whether reinfected individuals shed
viable virus has been identified as
an important question relevant to
pandemic control.?

In a prospective cohort study in
The Lancet Respiratory Medicine,” we
identified 19 cases of reinfection
in people who at study entry were
seropositive for both SARS-CoV-2
receptor binding domain and full-
length spike protein, tested negative
on three nasal swab PCR tests over
a 2-week quarantine period, and
subsequently developed a positive
PCR test at least 2 weeks after leaving
quarantine.” We have now investigated
whether these SARS-CoV-2-reinfected
individuals shed viable virus

Viral transport media was available
from the first and some subsequent

Vero EG/TMPRSS2 cells to quantify the
level of detectable infectious virus.
Viable virus was detected in only
four (25%) of 16 participants, and
only once in each, with titres ranging
from 1.7 to 5.5 log,, plague-forming
units per mL. Serology and PCR
cycle threshold (Ct) values using the
US Food and Drug Administration-
authorised Thermo Fisher TagPath
COVID-19 Combo Kit (Thermo
Fisher Scientific, Waltham, MA, USA)
were compared in those with viable
virus detected (shedders) and those
without viable virus detected (non-
shedders; table; appendix p 2). At
the time of positive viral culture,
samples from shedders had lower
Ct values. Although all participants
had detectable SARS-CoV-2 spike
IgG at study enrolment, none of the
four shedders and only four (33%) of
the 12 non-shedders had detectable
serum neuvtralisation activity (limit
of detection was 50% inhibitory
dilution of 20) in serum at the time of
enrolment into the study (methods

all four culture-positive individuals
(methods previously described®)
Although the strains isolated all had
the Asp614Gly spike protein mutation
and two of the isolates had the
Leu18Phe spike protein mutation, they
did not have mutations associated
with the B.1.1.7, P.1, B.1.351, or other
variants of concern as currently
defined by the US Centers for Disease
Control and Prevention (appendix p 3).
Limitations of our study are the use
of virus culture as a proxy for capacity
for transmission without direct study
of transmission, the small sample size,
the absence of specimens available
for culturing from all reinfected
participants, and the inability to
compare potential for transmissibility
between those who are infected for the
first time and those who are reinfected
Overall, our findings suggest
that about a quarter of young
healthy individuals with subsequent
SARS-CoV-2 reinfection shed viable
virus. Some of these individuals were
asymptomatic and could unknowingly
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Koronavirus SARS-CoV-2
Co z uvedeného plyne?

K rozsireni

infekce doslo také diky

propusténi lidi z izolace po sedmi

dnech oc
totiz infe
CR bylo z

nakazy. Vétsina z nich byla
KCni pro své okoli. Chybou MZ

Kraceni izolace na 7 dnu bez

potreby negativniho PCR testu na
konci a nyni je izolace jen 5 dnu.



Koronavirus SARS-CoV-2
Co z uvedeného plyne?

Ockovani lidé se mohou nakazit a pokud
se nakazi mohou byt pro své okoli
infekcni. Zvyhodnovani ockovanych
proti neockovanym tim, ze mohou
cestovat a nemuseji se testovat je
nevedecké, neetické a nebezpecné.



Koronavirus SARS-CoV-2
Co z vyzkumu vyplyva?

Vysledky zatim zpracovavame a je
pripravovano nekolik manuskriptu.

Lze konstatovat, ze i tydny po nakaze lze
pozorovat virus v plicich a jinych
organech, kdyz je jiz clovék PCR
negativni z nasopharyngealniho stéru.
Virus byva ve stolici.
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Occurrence of SARS-CoV-2 in Indoor
Environments With Increased
Circulation and Gathering of People
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At the time of sampling (2020/2021), the number of new cases of SARS-CoV-2-positive
individuals in the Czech Republic significantly exceeded the numbers in neighboring
countries and in the EU. In terms of the number of deaths, the country ranked near the
top of the list. Legislative orders required wearing masks indoors, disinfecting surfaces
in public places, and limiting the number of people per sales area in commercial spaces.
Due to an situation, most schools and shops were closed. The entire country anticipated



Koronavirus SARS-CoV-2




Koronavirus SARS-CoV-2

Galerie Santovka Olomouc 17.2.2021
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Koronavirus SARS-CoV-2

Kovidova jednotka nemocnice 6.5.2021

Desitky viru: plastové kliky, podlahy a podrazky
sester

Jednotky viru: umyvadla, podlahy, mobilni telefony



Koronavirus SARS-CoV-2

Nesmysiné:

- dezinfikovat venkovni prostory

dezinfikovat dopisy a baliky

po navstéve verejnych prostor si dezinfikovat ruce pokud
mam k dispozici vodu a mydlo

obavat se, zZe se nakazim z povrchui
nosit venku respirator



Koronavirus SARS-CoV-2

Koronavirus SARS-CoV-2 se prenasi vzduchem

Respiratory podle koncentrace viru v prostredi jsou
dostatecneé ucinné v pripadé spravného nasazeni

- FFP2 pro verejné prostredi (obchody, dopravni
prostredky)

- FFP3 pro infekéni provozy (odbérova centra,
kovidové jednotky)



Tisice mrtvych, kteri zemreli na
COVID-19

Selhava primarni péce - diagnostika po telefonu a

mailem, terapie jako u chripky paralenem
Chybi vysetreni |lékarem, RTG vysetreni plic,
sledovani krevniho obrazu, krevni srazlivosti a
glykémie.

Chybi antivirova terapie od PCR pozitivniho vysledku

Chybi antikoagulacni |écba, kortikoidy pro zamezeni
fibrotizace plicni tkané atd.



