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virové pneumonie

Virus chripky typu A

Virus chripky typu B
Koronaviry (SARS, MERS, SARS-CoV-2, sezdnni koronaviry)
Respiracné syncytialni virus
Lidsky metapneumovirus
Adenoviry

Rhinovirus

Coxsackieviry

Echoviry

Hantaviry

Epstein-Barr virus
Cytomegalovirus
Parainfluenza virus

Herpes simplex virus

Lidsky herpes virus 6
Varicella-zoster virus




SARS-CoV-2

Influenza A
H3N2, HIN1
Influenza B




COVID-19



COVID-19

COronaVirus Disease - 2019

SARS-CoV-2
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Virus enters host cell via endocytosis,
releases its RNA, and uses cell machinery

. : ot One infected host cell can create
to replicate itself and assemble more virions.

hundreds of new virions, rapidly
progressing infection.

TransMembrane PRoteaSe, Serine 2, TMPRSS2 a ACE2 downregulace ACE2




grou

alveolitis

nd glass (mlécné sklo) opacity

Early-stage COVID-19

Bronchial epithelial cells, type | and type Il alveolar
pneumocytes, and capillary endothelial cells are
infected, and an inflammatory response ensues.
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* endotelialitis, angioedém, hyperkoagulace,
pozdni 1aze fibroproliferace

Late-stage COVID-19

Continued inflammatory response results in
alveolar interstitial thickening, increased o
vascular permeability, and edema.
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COVID-19

specifika ve vztahu k IM



COVID-19 specifika

1.epidemiologie
2.symptomatologie
3.terapie (UPV)

+ srovnani s chripkou




Inside their virus structures

COVID-19
(SARS-CoV-2)

Comprised of a
single-stranded,
non-segmented,
positive-sense,
viral RNA.

COVID-19 is covered in spike proteins that facilitate
invasion of host cells.

spike protein

Comprised of 8
single-stranded ,
negative-sense, i‘.‘*.‘s

viral RNA segments. .“%}g

Influenza viruses rely on the collaborative functions
of 2 viral surface proteins, haemagglutinin (HA) and
neuraminidase (NA) to enter and exit host cells.

neuraminidaza (sialidaza)
hemaglutinin




chripka - déleni

Influenza A, B, C

dle antigenicity nukleokapsidy a proteinu jadra

Influenza A

sezonni chripka

Influenza A (H3N2, praseci chripka
HIN1) Influenza A HIN1
Influenza B

ptaci chripka
Influenza A H7N9
Influenza A H3N5
Influenza A H5N1

nové formy vir(l



epidemiologie

sezonnost

konsekvence: pocty pacienttd v IM
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Cases per day

SARS-CoV-2
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epidemiologie

R, inkubace, mortalita

konsekvence: pocty pacienttd v IM




How 1,000 cases would increase under
different infection rates

30,000
25,000 B4 4
20,000
15,000
R = 1
10,000
R =0.9
5,000
R=0.5
| | | | | | |
Day 0 10 20 30 40 50 60
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The average number
of people that one

COVID-19: 2—2.5*

Infected Average people
L - i f t d
person with a virus ':"“f“” .'“ E:e .
infects, based on tH\ — T w 1t
the RO scale
H1N1: 1.2-1.6 Ebola: 1.6—-2
Infected Average people Infected Average people
person infected person infected
& ® @ B e @
T—n T—rmn
SARS: 2-4 MERS: 2.5-7.2**
Infected Average people Infected Average people
person infected person infected

T—1 T—frene




How influenza compares to

Thelseasonal fluland thelnovel coronavirus

pbut they differ in key ways.

Deaths Incubation

Number of annual | period Nurnber of
deathsfromfluand | Length oftime before | patients requiring
nurmber of COVID-9 | symptoms appear hospitalization
deaths since March
Up to 4 days
0000
5,500 12,200

may have similar symptoms,

Hospitalizations Reproduction

number

Or RO, number of
expected cases
from one infected

(" )

2
13 )

Case Fatality
Rate

Percentage of
deaths among
infected people

(" )

0.1%

*Hospitalization status information was only available for 65 per cent of case reports

COVID-19 deaths approximately as of

June 25

Sources: Public Health Agency of Canada. Canadian Medical Association
Journal, Infection Prevention and Control

®©Y NEWS
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epidemiologie

preziti viru

konsekvence: rizika managementu IM




How long does coronavirus survive on
surfaces?

3 hours:

This is the amount of time we know that coronavirus
can survive and remain infectious in airborne droplets,
but we don't know if humans produce enough in a
single cough to infect another person.

Up to 72 hours:

This is the amount of time coronavirus can stay
active on hard, shiny surfaces. Think things like
play equipment, door and public transport
handles and your phone.

The virus does degrade over time, but you should
avoid touching these surfaces in shared spaces,

and if you can't do that, avoid touching your face
afterward before thoroughly washing your hands. |

Up to 24 hours:

This is the amount of time it took for
researchers to find no more viable traces of the
virus on cardboard. This is also a good guide for
other porous surfaces.

Porous surfaces are much less likely to hold
viable amounts of the virus.

O

hard and shiny vs. porous

HOW LONG THE NEW CORONAVIRUS

CAN LIVE ON SURFACES

SURFACE LIFESPAN OF COVID -19 VIRUS
» Paper and 3hours |
4 tissue paper**
Copper* 4 hours |
Cardbord* 24 hours .
Wood** 2 days -
Cloth**

Stainles steel*
Polypropylene

Glass*

Paper money**

Outside of
surgical mask**

2days | \

plastic*

2-3days N

3days [
e
tos D

7day5

*At 69.8 to 73.4°F (21 to 23°c) and 40% relative humidity
**At 71°F and 65% relative humidity
Source:New England Journal of Medicine *; The Lancet Microbe™*
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epidemiologie

tramsmise

konsekvence: pocet pfipadu a rizika managementu IM




CORONAVIRUS TRANSMISSION

Fomites are contaminated objects
and surfaces that transmit coronavirus
Trom your hands Lo yaur eyes, nase of
maouth. Famite spread is more likely on
hard, non-porows materals like metals
and plastics. Regular use of hand
sanitizer and vigorous hand-washing

can prevent fomite spread,

Har;d sanitizatian

DROPLETS
. .t g
. i & W

Droplets are moist particles expelled

from speaking, breathing, coughing and
sneezing. They are cansidered to be the
primary vector of COVID-1g infection. Vinus-
bearing droplets can spread coronavirus
through your eyes, nose or mouth. Droplets
do not remain airborne long: 6 feet of
distance limits exposure, but masks covering
the mouth and nose are the best prevention,

=

Mask wearing Eye protection
61‘
Sooal distancing  Staying outdoors

E-u{ial distancing

AEROSOLS

Aerpsals are Hny particulates that infected
carriers exhale, especially when shouting,
singing, or speaking. Aerosals &re moslhy
inhaled as a means of transmitting the virus.
Unlike droplets, aerosols can remain airbome for
several hours, can travel further than & feet, and
may accumulate, especially in poorty ventilated,
closed spaces. Mashs, worn snugly and proparly,
are extrernaly effective al comaining aerosals.
Remaining outdoors, where aerosols cannot
al:l:urnuiate also prevents transmission

f = ,J ?

Mask manng *

Staying ouldoars
Source: COC [ UMMC

Vantilation




DROPLET PRECAUTIONS W AIREORNE PRECAUTIONS

Distance i
im 10m+

* Droplet nuclei

-

FDranet size
100um 50um <5um

b——— Zaire ebolavirus ————

b Respiratory viruses e.g.[inﬂuenza A virus, coronavirug rhinovirus ——

SIMPLE SKETCH OF DROPLET & AIRBORNE IAN M MACKAY, PHD
VIRUS AND BACTERIAL TRANSMISSION Vg UG-l

VIROLOGYDOWRNUMNDERBLOGSPOTCOMAL




epidemiologie

cilové skupiny

konsekvence: rizika managementu IM




H1N1

Seasonal Pandemic (2009-2010 Season only)

1. Healthcare workers

.|Infants and pregnant women

I“I,J M

o . Individuals over 65 years old
[. Individuals over 65 years old

.|Individuals in high-risk groups aged 50 to 64 years

2. Financially vulnerable persons

L . . Students (elementary, middle, and high school)
3. Handicapped individuals z

, Soldiers
4. Soldiers

. Teachers (preschool and K-12)

. Airport, infrastructure, and port workers

)

Social welfare and child care center residents and workers




SARS-CoV-2

* komorbidity

* obezita
* vek




SARS-CoV-2

Leading] comorbidities|among COVID-19 deaths in New York

(" ypertension
Diabetes (T
vyvertipideria [
Coronary artery _
\_ disease
Renal disease _
Dementia [N As of midnight on April 6, 86.2% of
COPD - the state’s 5,489 COVID-19 deaths
involved at least one comorbidity.
Cancer -
Atrial fibrillation [N
Heart failure -

0 10% 20% 30% 40% 50%

Note: Data reported on a dally basis by hospitals, nursing homes, and other health care facllities.

Source: New York State Department of Health

60%

MDedge Mews



[Obesity] and COVID-19

People with obesity are at higher risk of developing more
severe COVID-19 than people who do not have obesity."

~X3 12%

The presence of obesity was found Studies have shown that each
to increase the risk of severe illness 1-unit increase in BMI was also
~X3 with a consequent longer associated with a 12 % increase
hospital stay.” in the risk of severe COVID-19.7

BMI >40 (kg/m?)

was the second strongest

48.3%

of people hospitalised

for COVID-19 had a
BMI =230 (kg/m?)

predictor of hospitalisation,
after age

Obesity is the most prevalent complication among Obesity is associated with other health complications
people <65 years with COVID-19 810.11 which can lead to serious illness, including:®
\n P 8N

Cardiovascular Diabetes Hypertension
disease

For more information about obesity and COVID-19, visit

lobal.rethinkobesity.com/obesity-and-covid19.html

Q

Rethink Obesity® novo nordisk”




obezita

respiracni dysfunkce

porucha respiracni mechaniky
zvysena rezistence DC
narusend vymeéna plynu
snizené dechové objemy
snizena svalova sila

dalSi zavazné komorbidity

KVS nemoci
hypertenze

DM

rendlni onemocnéni

metabolické riziko

prediabetes
inzulinova rezistence
dyslipidémie

tézky COVID-19




COVID-19 death rate by age group
Death rate due to COVID-19 (all cases)

Age group
80+

7079
50-59 - 1.3%

40-49 Io.4%

14.8%

30-39 |u.2%
20-29 |o.z%
10-19 |0.2%

0-9 No fatalities recorded



klinicka

symptomatologie

konsekvence: komplikovana klinicka diagnostika
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Fatigue
Cough

Sneezing

Aches and
pains

Runny or
stuffy nose

Sore throat

Diarrhea

Headaches

Shortness
of breath

Coronavirus

Symptoms range from

mild to severe

Common

Sometimes

[Common*

(usually dry)

Sometimes

Sometimes

Sources: World Health Organization, Centers for Disease Control and Prevention

Cold

Gradual onset
of symptoms

Rare

Sometimes

Rare

No

Flu

Abrupt onset
of symptoms

Common

Common

.
Common*

1

gually dry))

Common

Sometimes

Sometimes

Sometimes

for children

Common

No




Clinical Presentation of Covid-19

Asyntomatic Infection

Mild Infection

Moderate Infection

Severe Infection

[Critical Infection]

£

Absence of clinical signs and symptoms of the disease and normal

chest X-ray or CT scan associated with a positive test for SARS-
CoV-2

Upper airway symptoms such as fever, fatigue, myalgia, cough,
sore throat, runny nose and sneezing. Pulmonary clinical exam is
normal. Some cases may not have fever and others may experience
gastrintestinal symptoms such as nauseas, vomiting, abdominal
pain, and diarrhea.

Clinical signs of pneumonia. Persistent fever, initially dry cough,
which becomes productive, may have wheezing or crackles on
pulmonary auscultation but shows no respiratory distress. Some
individuals may not have symptoms or clinical signs, but chest CT
scan reveals typical pulmonary lesions.

Initial respiratory symptoms may be associated with
gastrointestinal symptoms such as diarrhea. The clinical
deterioration usually occurs in a week with the development of
dyspnea and hypoxemia (blood oxygen saturation [SaO,]| <94%)

Patients can quickly deteriorate to acute respiratory distress
syndrome or respiratory failure and may present shock,
encephalopathy, myocardial injury or heart failure, coagulopathy,
acute kidney injury, and multiple organ dysfunction.



Clinical Presentation of Covid-19

dusnost a pokles SpO,

ARDS
AHF (M), DIC, AKIl, encefalopatie
MODS

(TInitial respiratory symptoms may be associated with
gastrointestinal symptoms such as diarrhea. The clinical
deterioration usually occurs in a week with the development of
\_dyspnea and hypoxemia (blood oxygen saturation [Sa0,] <94%)

Severe Infection

(Patients can quickly deteriorate to acute respiratory distress
syndrome or respiratory failure and may present shock,
encephalopathy, myocardial injury or heart failure, coagulopathy,
\_acute kidney injury, and multiple organ dysfunction. )

Critical Infection




pHIN1 2009 influenza A

tézka nebo komplikovana forma

v ARDS

v encefalitida, encefalopatie

v'$ok + organové dysfuknce

v’ myokarditida

v'rhabdomyolyza

vinvazivni sekundarni bakterialni infekce
(perzistentni horecka a dalsi symptomy)

¥4

V(S

v chybi koagulopatie



symptomatologie

fenomeén silent hypoxemia



SARS-CoV-2

Why COVID-19(Silent Hypoxemialls Baffling to Physicians

Martin J. Tobin, Franco Laghi, and Amal Jubran

diskrepance mezi klinickym stavem ({, dusnost) a extrémni
hypoxémii (SpO, = 80%)

subjektivni vnimani dusnosti, aference CNS, vliv CO,,

problémy meéreni SpO,, posun disociacni kfivky




symptomatologie

fenomén imunokoagulace




SARS-CoV-2

Coagulation

tD-dimer
+*FDP
+APTT and PT
LPlatelets

Storm of cytokines
+ IL-6, IL-2, IL-4, TNFa

Mononuclear Cells ] Pro-inflammatory
Cell » Inflammatory cytokines
coagulation t% 0.
| Impalrrr.\ent of Shut down
<. PAR1 natural anticoagulant of fibrinolysis
" D= : ’ PAR 3 pathways
- ¥/ PAR4

l | TLR4
<
Activated platelet — ¢
Fibrin clot Komplement
and platelets KKS
Vascular endothelium

DOI: https://doi.org/10.36660/abc.20200308




CRITERIA FOR SEVERITY

Respiratory rate 2 30 bpm

Arterial Oz saturation < 93% at rest

Pa02/FiO2 < 300

Radiological evidence of pulmonary impairment
greater than 50% over 24-48 hours

ISTH SIC score

Criterion Points Parameter

| 100-150
Platelet count

(x10°/L)
p <100

* 1.2-1-4
* >'I].4
b

22

SOFA score

SIC — sepsis-induced coagulopathy

COVID-19

(confirmed diagnosis)

Criteria for severity
(1 or more criteria)

SIC score 2 4/DIVC
and/or D-dimer > 6x ULRR

ANTICOAGULANT THERAPY
MIGHT BE CONSIDERED
(in the absence of contraindications)

DOI: https://doi.org/10.36660/abc.20200308










tézké formy chripky/komplikované formy chtipky

tézka bilateralni pneumonie
akutni respiracni selhani
ARDS




terapie

UPV

konsekvence: rizika managementu IM




podpora oxygenace

VS.
podpora ventilace




SARS-CoV-2 WHO klasifikace dle zavaznosti

Pacient s nekomplikovanym zanétem hornich cest dychacich s nespecifickymi

nekomplikované onemochéni pfiznaky (horecka, kasel, Unava, cefalea, artralgie, myalgie), nejsou znamky
dehydratace a dusnosti.

, . pacient s pneumonii , ale bez zndmek tézké pneumonie.
lehka pneumonie
Horecka + pneumonie + jeden z ptiznakl: dechova frekvence > 30/min,

S22, 2 c respiracni distress, SpO, na vzduchu < 90 %.
tézka pneumonie

Berlinska definice (2012)
bilateralni opacity mlécného skla.

PaO./FiO, < 300 mmH
ARDS A 8

Zivot ohroZujici orgdnova dysfunkce zplisobend dysregulovanou odpovédi
organizmu na infekci: znamky organové dysfunkce charakterizované alteraci
védomi, ztizenym/zrychlenym dychanim, poklesem diurézy, tachykardii,
oslabenim pulzu, mramorovanim kiZze, chladnymi koncetinami a laboratorné

sepse vyjadienymi pfiznaky koagulopatie, trombocytopenie, aciddzy,
hyperbilirubinémie a zvyseného laktatu

Pretrvavajici hypotenze navzdory adekvatni tekutinové resuscitaci, nutnost
podavani vazopresoru ke stfednimu arterialnimu tlaku nad 65 mmHg a hodnoté

septicky Sok sérového laktatu nad 2 mmol/I




podpora oxygenace vs. podpora ventilace

nekomplikované onemocnéni

lehka pneumonie nic/O,

tézka pneumonie O,/HFNO/NIV/(UPV)
ARDS UPV (HFNO, NIV)
sepse UPV

septicky sok UPV
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casha intubace

Zuo et al, 2019; Meng et al, 2020

HFNO a NIV jsou aerosol generujici proceury (AGPs), izolace DC
opozdéna intubace zhorsuje progndzu

riziko rychlé deteriorace klinického stavu (hodiny) + logistika intubace (transport a
dostupnost PPE)

klinicky vyznamna ticha ,,silent” hypoxémie

redukovany efekt preoxygenace, periintubacni riziko CA

patients showing no improvement in respiratory distress, tachypnea (respiratory rate
greater than 30 per minute), and poor oxygenation (Pa0O,/FiO, ratio less than 150 mmHg)

after 2-h high-flow oxygen therapy or NIV

The Chinese Society of Anesthesiology Task Force on Airway Management’s, 2020 Feb 27



https://pubmed.ncbi.nlm.nih.gov/32102726/
https://pubmed.ncbi.nlm.nih.gov/32102726/
https://pubmed.ncbi.nlm.nih.gov/32195705/
https://pubmed.ncbi.nlm.nih.gov/32195705/

° - ANESTHESIOLOGY
casna intubace — how early? Intubation and Ventilation

amid the COVID-19
“timely, but not premature, intubation” is vital Outbreak

Wuhan's Experience
rate of deterioration and severity of illness Lingzhong Meng, M.D., Haibo Qiu, M.D., Li Wan, M.D.,

Yuhang Ai, M.D., Zhanggang Xue, M.D.,
Qulian Guo, M.D., Ranjit Deshpande, M.D.,

H 1 1 Lina Zhang, M.D., Ph.D., Jie Meng, M.D., Ph.D.,
altered mentaI. state ar\d agl.ta.tlon, especially when they oo e !
prevent compliance with existing oxygen therapy Lize Xiong, M.D., Ph.D.

ANESTHESIOLOGY 2020; XXX:00-00

anatomically difficult airway requiring awake intubation

need for untolerated diagnostic procedures

increased work of breathing (dyspnea), fatigue, with worrying
trajectory

»if a patient asks to be intubated for these reasons, we should listen!“



SARS-CoV-2

Intensive Care Medicine

EDITORIAL Un-edited accepted proof

COVID-19 pneumonia: different respiratory treatment for different
phenotypes?

L. Gattinoni?, D. Chiumello?, P. Caironi?, M. Busana?', F. Romitti?, L. Brazzi*, L. Camporota®

fenotypy




Intensive Care Medicine

H

Un-edited accepted proof

high

COVID-19 pneumonia: different respiratory treatment for different

phenotypes?

L. Gattinoni?, D. Chiumello?, P. Caironi?, M. Busana?, F. Romitti', L. Brazzi*, L. Camporota’

The Type H patient

High elastar

lung elastan @ N\ elasta nce
High right-tc

tissue whic e M PI— Shunt
Sl.'lperimpos o /N Va’ ha pI|C

High lung w ) .
weight >1.® /N recruitabilita

H|gh |Ung FecrurtapiniLy. rnemcredsea dimouric o1 rnori-

ARDS, with increased recruitability [12].

the increased

> non-aerated

| edema and

rease in lung

derdLed Lissue Is dbbULIdLl:‘d, as in severe



Intensive Care Medicine

Un-edited accepted proof

COVID-19 pneumonia: different respiratory treatment for different

phenotypes?

L. Gattinoni?, D. Chiumello?, P. Caironi?, M. Busana?, F. Romitti', L. Brazzi*, L. Camporota’

Low elastance: the nearly normal compliance indicates that the amount of gas in the lung is

nearly normal [3].

Low ventilat
may be be!
vasoconstric o
normal.

Low lung w @
subpleurally o
increased.

J elastance - > poddajnost
$ V,/Q

J vaha plic

{ recruitabilita

wormal, hypoxemia
y loss of hypoxic

re, should be near

primarily located

; only moderately

Low lung recruitability: the amount of non-aerated tissue is very low, consequently the

recruitability is low [4].



Intensive Care Medicine
Un-edited accepted proof

COVID-19 pneumonia: different respiratory treatment for different
phenotypes?

L. Gattinoni?, D. Chiumello?, P. Caironi?, M. Busana?, F. Romitti', L. Brazzi*, L. Camporota’

HFNO

NIV
UPV, pronace, (ECMO)

L

low

UPV: | Vi, T PEEP, | DP

pronace

ECMO

cil je I FiO,a 4 WOB




UPV u COVID-19

UPV u chripky

obdobna strategie

roli hraje kvantita pacientu

perspektivnost pacienta




Probable
benefit of IMV

Mortality without IMV

Mortality from COVID-19

|dealized benefit of IMV

0%
Age/Comorbidity/Frailty



UPV management

obecné zasady protektivni ventilace

snaha o ¢asny weaning

prevence VILI, P-SILI, HALI

pronace u responder

ECMO




COVID-19 neni chripka

existuji podobné klinické rysy

PWNRE

epidemiologické (inkubace, transmise, nesezonnost, R)
patofyziologie (cilové bb, koagulopatie, ,silent hypoxia!“)
klinicka specifika (UPV, délka hospitalizace)




dékuji za pozornost
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