m

Tretman pacijenata sa COVID-19 u
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ARDS vs.COVID-19 ARDS (CARDS)

ARDS ====== jskljuCen kardiogeni edem pluca i ostali moguci uzroci akutnog
hipoksemijskog respiratornog zatajenja i bilateralnih plucnih infiltrata!!!
(Berlinski kriteriji)

Perspective
[t is time to update the ARDS definition: It starts with COVID-19-induced )
respiratory failure™ -

Chun Pan, Ling Liu, Jianfeng Xie, Haibo Qiu Yi Yang”

Deparoment of Critcal Care Madicine, Jiengay Provincial Key Labaratory of Criical Care Me dicine, Zhongda Hospital, Schoal of Medicine, 5outheast Univerdiy,
Nanjing, Jigng Su 2 10009, Ching

ARTICLE INFO ABSTRACT
Keywards Coronavirus disease 2009 (COVID-19) may rapidly worsen respiratory failure, thereby leading to death, COVID-
COVID-19

1%-induced respiratory failure exhibits some atypical characteristics, silent hy poxemia, and high lung compliance.
Some histopathological changes associated with COVID-1%4induced respiratory failure di ffer from those of classic
aciite respiratory distress syndrome (ARDS). However, compared with classical ARDS, COVID-19%-indiuced respi-
ratory failure has a similar timing of onset, clinical syndromes, radiological profile, and mortality rate in the
intensive care unit (1CU). Respiratory failure induced by OOVID-19 is a type of ARDS and is currently underdiag-
nosed. This condition stretches the definiton of classic ARDS; therefore, an updated definition is warranted.

Acute respiratory distress syndrome
Respiratory failure

Silent hypoxemia

Histopathological changes




Specific features of COVID-19-

related ARDS

* Injury site
* Mainly respiratory system
* Alveolar epithelial cells
* Specificity of clinical features

* Clinical symptoms were inconsistent with
the severity of laboratory and imaging
findings

* Clinical manifestations were relatively
mild

Differences from ARDS caused by

other factors

* Timing of onset
* 8-12 days
* Respiratory system compliance
* Lung compliance might be relatively normal
in some COVID-19-related ARDS patients

* Severity based on oxygenation index
* Three categories (PEEP>5¢cmH,0)

* Mild (200mmHg=<Pa0,/Fi0,<300mmHg)

* Mild-moderate (150mmHg<Pa0,/Fi0,<200
mmHg)

* Moderate-severe (Pa0,/Fi0,<150mmHg)
- Management protocols
* HFNO

+ HFNO can be safe even in some moderate-severe
patients

* The timing of invasive mechanical ventilation is
very important

» Corticosteroids
* The effects of corticosteroids were uncertain

Li and Ma Critical Care (2020) 24:198



Patofiziologija ARDS-a u COVID-19

JOURNAL OF
APPLIED PHYSIOLOGY. 4 Appl Physiol 30: 577-891, 2021

Firs tpubliche of Janueary 4, 2021, daii0.15 2japp iphysiol 00742 2020
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society”

Physiology in Medicine

Functional pathophysiology of SARS-CoV-2-induced acute lung injury and
clinical implications
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Hipoksemijsko respiratorno zatajenje: citopatski efekti virusa na
pneumocite; nivo surfaktantal; nastanak atelektaza i difuzne
alveolarne hemoragije; formiranje hijalinih membrana; "silent
hypoxemia”

Citokinska oluja: Neu i Mono = porast proinflamatornih
citokina (IL-6), IL-1 i TNF

COVID-19- uzrokovana hiperkoagulabilnost: protrombotsko
stanje nastalo kao rezultat poviSenja nivoa fibrina i fibrinogena



Klinicka slika (fenotip “L” i “H”)

Intensive Care Med (2020) 46:1093—1102
httpsy//doi.orgs/10.1007/500134-020-06033-2

EDITORIAL

COVID-19 pneumonia: different respiratory e
treatments for different phenotypes?

Luciano Gattinoni'”, Davide Chiumello?, Pietro Caironi™*, Mattia Busana', Federica Romitti', Luca Brazzi®
and Luigi Camporota®

COVID-19 pneumonia, Type L
At the beginning, COVID-19 pneumonia presents with
the following characteristics:

COVID-19 pneumonia, Type H
The Type H patient:

o High elastance. The decrease in gas volume due to

+ Low elastance. The nearly normal compliance indi- increased edema accounts for the increased lung

cates that the amount of gas in the lung is nearly nor- elastance.

mal [4]. o High right-to-left shunt. This is due to the fraction
« Low ventilation-to-perfusion (VA/Q) ratio. Since the of cardiac output perfusing the non-aerated tissue

gas volume is nearly normal, hypoxemia may be best which develops in the dependent lung regions due to

explained by the loss of regulation of perfusion and the increased edema and superimposed pressure.

by loss of hypoxic vasoconstriction. Accordingly, at o High lung weight. Quantitative analysis of the CT

this stage, the pulmonary artery pressure should be scan shows a remarkable increase in lung weight

near normal. (> 1.5 kg), on the order of magnitude of severe ARDS
+ Low [ung weight. Only ground-glass densities are pre- [12]

sent on CT scan, primarily located subpleurally and _

along the lung fissures. Consequently, lung weight is o High lung recruitability. The increased amount of

non-acrated tissue is associated, as in severe ARDS,

only moderately increased.
4 Y with increased recruitability {5].

+ Low lung recruitability. The amount of non-aerated
tissue is very low; consequently, the recruitability is
low [5].




Dijagnosticke procedure

* Klinicki pregled pacijenta
* Laboratorijski testovi: neut, limfl, AST», ALT:, kreatinin, urea,
CRP', PCT, feritin i faktori koagulacije, PV, fibrinogen, D-dimer
* Radioloske slikovne tehnike:
— Rtg p/c PA/AP
— CT grudnih organa
— UZ pluca
* Faktori visokoq rizika za klinicko pogorsanje i razvoj ARDS:
starost 265 godina, T>39C, RR>30/min,sp02<93% i pluéni
infiltrati>50%

» Kriteriji za prijem pacijenta u ICU: potreba za kiseonickom
potporom 6—8 |/min kako bi se postigla sp0O2> 90-92%,
respiratorno zatajenje, Sok, multiplo organsko zatajenje, kao i
pacijenti pod visokim rizikom za klinicko pogorsanje stanja




Tretman neintubiranog pacijenta/Ventilacija

* Proniranje

* Blaga do umjerena dispnea i hipoksemija, bez adekvatnog
odgovora na low-flow NC -HFNC uz proniranje

* NIV (CPAP vs.BiPAP) —alveolarni recruitment; posebni entiteti
(HOPB, CHF)

« Alarmi: respiratorni pogon’,umor respiratornih misiéa i
neadekvatna mehanika disanja, pogorsanje respiratorne
acidoze kao i snizeno stanje svijesti — ETl i MV se ne smiju
odlagati!!l

* Prijeteci CARDS- respiratorni pogon! moze generirati visoke
transpulmonalne pritiske -"patient self-inflicted lung injury"”
(P-SILI)



Patient with Severs COVID-1% Pneumonia and Hypoxemic Respiratory Failure
(5a02 = 90% on cxyeen mask at 50%3)
Increased Work of Breathing
(accessory muscle use, RR > 30¢/min, intercostal retractions, abdominal paradox, tracheal tug, nasal flaring)

) +
Inwasive mechamnical ventilation
B low tidal volume® Hypotension
B newramuscular blockade® ————— .ﬂ__ ———d AP =&5mm Hgr*
® prone if BAF < 1507 or Altered mentation
m consider high PEEP table™ if R/l = 0.5™ |

* ¢

+

COPD exacerbation or
f———= —-——— CHF e ———— —-———

and P/F = 150"

- +
-
Consider trial of HFMC Consider trial of M
with vigilamt hiourly with wigilant hourhy
monitoring monitoring
] [ -
] I
- +
WOE normal Continue HENC , WOE el Continue NIV
ROX > 3.85 after with hourly ';TF :;rm r"m':l'?_:""j with hourly
- - - < |T|| .l'HE wur . -
. 12hrs™ monitorin . manitaren
*requires vasapresions 26 o after initiation o
o has elfical signs of shock =

O v
am D e e e e e e e e e e e e e e e I

____________________________________'

Attaway AH, Scheraga RG, Bhimraj A, Biehl M, Hatipoglu U. Severe covid-19 pneumonia: pathogenesis and clinical management. BMJ. 2021 Mar 10;372:n436.



Tretman intubiranog pacijenta/Ventilacija

Haijjar et al. Ann. Intensive Care

VENTILATORY SUPPORT IN COVID-19 PATIENTS

INITIAL
APPROACH

ADEQUATE USE
OF INDIVIDUAL
PROTECTION
EQUIPMENT

| 5p0;92- 96% -

[ POASIBLE ARDS:

IF THERE IS
CLINICAL WORSENING OR
REFRACTORY HYPOXEMIA:

OROTRACHEAL

INTUBATION

INVASIVE MECHANICAL VENTILATION IN ARDS

PRINCIPLES OF MV:

< LOW VT VENTILATION 4-8 ML/KG OF - CONSERVATIVE FLUID STRATECY
Pow - PRONE POSITION

* TARGET PPLAT <30 CMH, O » NITRIX OXIDE: RESCUE THERAPY

* TARCET DRIVING PRESSURE <15 * V-V GR V-A ECMOx IN REFRACTORY
CMM, 0

- AP0, GOAL: NO HICHER THAN 96%

+ ELASTANCE, cn
+ COMPLIANCE,
+ RESPONSE PEEP, LESIONS, INTERSTITIAL
+ LUNG WEICGHT BY AND NON-ALVEOLAR
CHEST CT LDEMA

PRONE POSITION COULD
BE USED AS A STRATECY
TO INCREASE
OXYCENATION

Vvt 6-aml/kg
PBW®, PEEP
8-30cmH;0

* ELASTANCE,
+ COMPLIANCE,
+* RESPONSE PEEP AND
* LUNG WEICHT bY
CMEST CT

cn
BILATERAL
DIFFUSE
ALVEOLASR EDEMA

Vi <6ML/KC
PEW®, DRIVING
PRESSURE <14
CMH O, +PEEP

PRONE POSITION AND
ALVEOLAR
RECRUITMENT
MANEUVERS

ADDITIONAL
CARE

CARDIAC OUTPUT
MONITORS,
ECHOCARDIOCRAPHY,
MARKERS OF TISSUE
QXYGENATION

OXYMETRY, CAS
ANALYSES, LUNC
ULTRASOUND,
RESPIRATORY MECHANIC,
ELETRICAL IMPEDANCE
TOMOGRAPHY

ANALCESIA, SEDATION
AND NEUROMUSCULAR
BLOCKING

EARLY ENTERAL
NUTRITION AND
CLYCEMIC CONTROL

THROMBOPROPHYLAXIS

RENAL SUPPORTIVE
THERAPY; CONSIDER
CVVH

RATIONAL UslH OF
ANTIBIOTICS

REHABILITATION

(2021) 11:36




Tretman ICU pacijenta/ Medikamentozni pristup

Use 1 of the following options:

* Remdesivir®- (e.g., for patients who require minimal supplemental
oxygen) (Blla)

* Dexamethasone plus remdesivir** (Bllb)

* Dexamethasone (BI)

For patients on dexamethasone with rapidly increasing oxygen needs

and systemic inflammation, add a second immunomodulatory drug®
(e.g., baricitinib* or tocilizumab®) (Clla).

Use 1 of the following options:

e . Dexamethasone (Al)
Hospitalized and Requires e " ) jesivir* (BII
Oxygen Through a High-Flow oz _ 4 i : . 'nm " !
Device or NIV For patients with rapidly increasing oxygen needs and systemic

inflammation, add either baricitinib® (Blla) or IV tocilizumab* (Blla) to
1 of the 2 options above.*'

* Dexamethasone (Al)® \

For patients who are within 24 hours of admission to the ICU:
* Dexamethasone plus IV tocilizumab (Blla)

If IV tocilizumab is not available or not feasible to use, |V sarilumab
can be used (Blla). /

Hospitalized and Requires MV
or ECMO

Rating of Recommendations: A = Strong; B = Moderate; C = Optional
Rating of Evidence: | = One or more randomized trials without major limitations; lla = Other randomized trials or subgroup
analyses of randomized trials; lIb = Nonrandomized trials or observational cohort studies; Il = Expert opinion

https://files.covid19treatmentguidelines.nih.gov/guidelines/covid19treatmentguidelines.pdf Pristup: 21.02.22.



Hajjar et al Ann. Intensive Care (2027} 11:36

Iitps//doi.org/10.1 185/5136 1 3-021-D0820-w @ Annals of Intensive Care
REVIEW Open Access
Intensive care management of patients o

with COVID-19: a practical approach

DIAGNOSTIC
PATHOPHYSIOLOGY FINDINGS
Myocardial . ACS ,
injury
------------ NETEMD sTeMa
. Arrhythmia
(@) ﬂ '
Inflammation EEE
------------ VTE
Heart Failure
Myocarditis

| oot o
" Lymphopenia 2 ’

..... S Intravascular
coagulopathy

Vasculitis
ascplegic
Oxygen supply and Cardicgunic shock with
demand imbalance RV / LV cacdicdeprussion

Flusll SEatus a0 usTmMant

Qptimization of
cnrttinc output

Veantiintion strateyy
- Oximetry between 93% and 96%
= Protective ventilation

Transtusion strategies
“ Hb = 7g/di: REC transfusion
« Hb > 10g/di: »0 REC transfusion
« HB 7-10g/di: personalize indicaticn

Clrculatory support

~ V-A ECMO

S«loct casos

covonary anglograghy, thrombolysis

Cardlovascuiar monitering:
~Echo
« Poarfusion markers

“ECG
~ Cardinc output monitors




Antikoagulantna terapija

Haijjar et al. Ann. Intensive Care (2021} 11:36

Anthithrombotic Therapy in
hospitalized patients with COVID

sk of tieading: If gh bieeding sk pabents. piatalet
count <50 000, INR > 2. actived Dioeding

Low nsk of thromboembolism

High risk of thromboambolism

Enoxaparin 40mg daily OR Heparin 5000u BID

Documented thrombosis In imaging exam?

Heapann dnp Enoxaparin
parenteral 1ma’kg BID* "
aPTT of 60-85
OR Enoxaparin
img/kg BIDZ §

Maintain
hylactic

Full dose
anticoagulation




IZAZOVI: NO, ECMO

Role of Pulmonary Vasodilator Therapies

Selective pulmonary yasodilation isthought to improve ARDS secondary to redistribution of blood from poorly ventilated areas tothose with higher ventilation, thereby
decreasing the shunt fraction and comecting hypoxemia. Miérc Oxide and Prostaglandins (e.g. PGl: [epoprostengl]). despite its pulmonary yasodilatory properties have
failed to demonstrate a mortality benefit in ARDS.* Nitric Oxide use duringthe COVID-19 patients is controversial “ Some authors advocate for its potential anti-viral
activity following the results of a study peformed duringthe SARS-Col outbreak in 2004.%< Currently there is no recommendation for the use of pulmonary
vasodilators in patients with ARDS due to COVID-13, other than a last resource (rescue therapy) for refractory hy poxemia ™

In orderto determine patient eligibility, the ELS0O consensus on CARDS provides a forthright algorithm centeredin providing conservative management (prone
positioning, neuromuscular blockade, pulmonary vasodilators, high PEEP, recruitment maneuvers) for patients with PaO2/F02 ratio < 150 mmHg. If the patient
develops worsening refractory hypoxemia (PaO2/F 02 ratio < 80 mmHg for = 6 h, or Pa02/Fi02 ratio < 50 mmHg for > 3 h) or signs of poor tissue perfusion and
hypercarhia (pH < 7.25 with partial pressure of arterial carbon dioxide [PaC02] = 60 mmHg), then the patient should be considered for ECMO, assumingno
contraindications are present. Also, for patients with PaC2/Fi02 ratio = 150 mmHg, but with signs of poortissue perfusion and hypercarbia, ECMO should be
considered as well *

Jose R. Navas-Blanco; Roman Dudaryk
Management of Respiratory Distress Syndrome due to COVID-19 Infection. BMC
Anesthesiol. 2020;20(177)



Hvala za paznju!!



