
Translational Medicine
For better health care

I – Bevezetés

Állapotfelmérés, intenzív osztályos felvétel és gépi 
lélegeztetés indikációi 

Leiner Tamás, Ruszkai Zoltán, Tánczos Krisztián, Molnár Zsolt



BEVEZETÉS- Idővonal  – SARS CoV2- COVID 19

"We have therefore made the assessment that #COVID19 can be characterized as a pandemic"-@DrTedros

#coronavirus

https://twitter.com/hashtag/COVID19?src=hashtag_click
https://twitter.com/DrTedros
https://twitter.com/hashtag/coronavirus?src=hashtag_click


• Enyhe, tünetmentes lefolyás ~ 80%

• Közepes- súlyos - 14-20.4 % - kórházi ellátást igényel

• ITO ellátás 



COVID-19 ITO mortalitás (UK)



COVID-19 ITO mortalitás (Lombardia)

61% !!!



COVID-19 SSC ajánlás: oxigénterápia



COVID-19 SSC ajánlás: oxigénterápia



COVID-19 SSC ajánlás:
High Flow Nasal Cannula (HFNC)

Potenciális problémák:

1. Eszköz hiány

2. Aerosol képződés – rizikó az ellátószemélyzetre

3. Magas O2-felhasználás – nagyszámú beteg esetében

ellátási gondot okozhat



COVID-19 SSC ajánlás: NIPPV



HFNC vs NIPPV

NB: HFNC és NIV elérhetősége széles

körben korlátozott



Egy érdekes és fontos megfigyelés…

 
PRELIMINARY OBSERVATIONS ON THE VENTILATORY MANAGEMENT 

OF ICU COVID-19 PATIENTS 
 
 
 
EXPERIENCE FROM LOMBARDY, ITALY 
March 2020 
 
 
 
Redacted from notes from Prof. L. Gattinoni, Milan – Italy 
 
 
Preliminary general observations have been made from the current experience in the management of 
Covid-19 in Lombardy, Italy, during the violent outbreak of the pandemic in this region. This led to the 
saturation of ICU beds available, and dramatic pressure on the healthcare systems and providers. 
Intensivists and anesthesiologists are in the front line. 
The following statements derive from professional discussions between Prof. L. Gattinoni from Milan 
and intensive care physicians involved in treated Covid-19 patients, and they have been redacted for 
unrestricted internal use. Those observations have not been published or revised.  
They may be useful for colleagues approaching Covid-19 patients in ICU. 
 
Prof. L. Gattinoni is a leading contributor in intensive care science, authoring major publications on 
prone positioning, fluid management, protective ventilation, and ECMO support. The NEJM hosted 
several of his works. 
 
Critical thinking should be applied when treating Covid-19 patients, and the following recommendations 
should be taken as general advice and expert opinion. 
 
 
In Covid-19 ICU patients the pulmonary pattern is NOT similar to ARDS, as hypoxia is prevalent and 
pulmonary compliance is generally high. In general, two categories of patients may be identified: 
 

a. High-pulmonary compliance patients with isolated viral pneumonia. The main 
finding is hypoxic vasoconstriction, explaining the observed severe hypoxemia. In those 
patients, the major issue is related to perfusion, as lungs are inflated and increasing PEEP 
does not help. High PEEP and prone positioning do not lead to recruitment of collapsed 
areas, but they only adjust pulmonary perfusion. Lung CT scans in those patients confirm 
that there are not significant areas to recruit, and a 50% shunt is present. Moreover, PEEP 
levels at 15 cmH20 and beyond may compromise right cardiac filling and an increase of 
the need for fluid intake and/or norepinephrine. A PaO2 level around 60 mmHg (8 kPa), 
and patients should be mildly sedated, or paralyzed. 
 

b. Patients who have been treated with CPAP helmet [in Italy the use of helmet 
facemask is more prevalent than facemask, but findings may apply for both] show high 
inspiratory efforts and highly negative intrathoracic pressure. In addition to viral 
pneumonia, those patients likely have also self-inflicted ventilator induced lung-injury 
with subsequent decrease in compliance (values lower than 50 ml/cmH2O) and edema in 
the lower lobes, as seen in CT scans. Those patients present a pattern similar to ARDS 
and they benefit of PEEP and prone positioning, paying attention in variations of ScVO2 
and PaCO2 



COVID-19 – fenotípusok

Gattinoni L. et al. COVID-19 pneumonia: different respiratory treatment for different phenotypes? (2020) Intensive Care Medicine; DOI: 10.1007/s00134-020-06033-2 

Hypoxaemia

Tüdő keringés diszregulációja

Low Elastance

Low V/Q

Low recruitability

Limited „PEEP response”

Tüdő ödéma ( magas EVLW)

Mikro-thrombusok a 

pulmonalis erekben

Atelektázia

„ARDS like” 

High elastance

High recrutability

High R  L shunt

Higher „PEEP response”

L - Fenotípus
H- Fenotípus



Betegség lefolyás az intenzív 
osztályon(L. Camporota)



Radiológiai progresszió

Heshui Shi et al. Radiological findings from 81 patients with COVID-19 pneumonia in 

Wuhan, China: a descriptive study. Lancet Infect Dis 2020; 20: 425–34



Hypoxaemia súlyosságának megítélése

O2 :15 L/ perc 

SpO2  95%
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„Iso-shunt” diagram  

Nunn JF. Appl. Resp Physiol., 1993



Egy lehetséges döntési algoritmus ITO felvétel előtt 

COVID 19 

IGAZOLT/GYANÚS

BETEG 

SpO2: 94-98 % 

körlevegőn

(COPD: 90-92)

IGEN

Paraméterek óránkénti 

rögzítése nővér által !

6 óránként vagy állapot 

rosszabbodás (légzési munka 

növekedése !!) esetén orvosi 

vizsgálat !

FiO2 50-60% 

maszkon keresztül 

Cél SpO2:95-98%

(COPD: 90-92%)

NEM

Hypoxaemia

súlyosságának 

megítélése 

O2:15 L/perc

SpO2 < 95% SpO2  95%

Azonnali ITO felvétel !!! 



Intubációs ellenőrző lista : COVID-19 módosított

T. M. Cook, K. El-Boghdadly, B. McGuire, A. F. McNarry, A. Patel and A. Higgs, Anaesthesia 2020 doi:10.1111/anae.15054 

Védelem
Előkészület -

ellenőrzés
Intubáció

Szerepek
Gyógyszerek

Dekonta-

minációTerv minden 

eshetőségre



Consensus guidelines for managing the airway in patients with COVID-19 

Guidelines from the Difficult Airway Society, the Association of Anaesthetists the Intensive Care Society, the Faculty of Intensive Care Medicine

and the Royal College of Anaesthetists

T. M. Cook, K. El-Boghdadly, B. McGuire, A. F. McNarry, A. Patel and A. Higgs, Anaesthesia 2020 doi:10.1111/anae.15054 

Intubációs algoritmus: COVID-19 módosított- Elhelyezkedés



Consensus guidelines for managing the airway in patients with COVID-19 

Guidelines from the Difficult Airway Society, the Association of Anaesthetists the Intensive Care Society, the Faculty of Intensive Care Medicine

and the Royal College of Anaesthetists

T. M. Cook, K. El-Boghdadly, B. McGuire, A. F. McNarry, A. Patel and A. Higgs, Anaesthesia 2020 doi:10.1111/anae.15054 

Intubációs algoritmus: COVID-19 módosított- Eszközök



Consensus guidelines for managing the airway in patients with COVID-19 

Guidelines from the Difficult Airway Society, the Association of Anaesthetists the Intensive Care Society, the Faculty of Intensive Care Medicine

and the Royal College of Anaesthetists

T. M. Cook, K. El-Boghdadly, B. McGuire, A. F. McNarry, A. Patel and A. Higgs, Anaesthesia 2020 doi:10.1111/anae.15054 

Intubációs algoritmus: COVID-19 módosított- Kéztartás





SARS-CoV , SARS-CoV-2

A crucial role of angiotensin converting enzyme 2 (ACE2) in 

SARS coronavirus–induced lung injury

Keiji Kuba1,7, Yumiko Imai1,7, Shuan Rao2,7, Hong Gao3, Feng Guo2, Bin Guan2, Yi Huan2, Peng Yang2, Yanli

Zhang2, Wei Deng3, Linlin Bao3, Binlin Zhang3, Guang Liu2, Zhong Wang4, Mark Chappell5,

Yanxin Liu2, Dexian Zheng2, Andreas Leibbrandt1, Teiji Wada1, Arthur S Slutsky6, Depei Liu2, Chuan Qin3, 

Chengyu Jiang2 & Josef M Penninger1 

NATURE MEDICINE VOLUME 11 | NUMBER 8 | AUGUST 2005 

Published online 7 July 2005; doi:10.1038/nm1267 

SARS- CoV-2 and SARS-CoV spike proteins

share 76.5% identity in amino acid

sequences and, importantly, the SARS- CoV-

2 and SARS-CoV spike proteins have a high

degree of homology. 

This similarity with SARS-CoV is critical

because ACE2 is a functional SARS-CoV

receptor in vitro and in vivo. 

For SARS-CoV pathogenesis, ACE2 is not

only the entry receptor of the virus but also

protects from lung injury. We therefore

previously suggested that in contrast to most 

other coronaviruses, SARS-CoV became

highly lethal because the virus deregulates a 

lung protective pathway. 



Döntési algoritmus az ITO felvétel  előtt (UCL)

NoYes

SpO2 94-98% on room air
(COPD 90-92%)

NO

YES

CODE YELLOW
SpO2 ≥95%?
(COPD >90%)

PROBABLE 
COVID19
PATIENT

CODE AMBER
SpO2 90-94%?
(COPD 86-90%)

CODE RED
SpO2 <90%

(COPD: <86%)

Start CPAP 10 cmH2O
O2 60-80%

Urgent ICU Consultant review
(consider early ICU transfer)

CPAP 10 cmH2O
O2 60%

FiO2 up to 60% via FM
Consider HFNO

Target SpO2 95-98%
(COPD 90-92%)

NO NO

Appropriate for 
endotracheal intubation?

SpO2 95-98%
(COPD >90%)

Breathing
Comfortable?*

Re-evaluate in 15-30 min

Re-evaluate in 1hr

UCLH CoVID19 Acute Respiratory Care Pathway

Weaning pathway
when improving

HFNO = high-flow nasal oxygen
FM = facemask
COPD = chronic obstructive pulmonary disease

Re-evaluate 6 hrly
(or re-escalate if

deteriorates)

Wean CPAP 
if improving

CPAP 12-15 cmH2O
FiO2 60-100%

ICU transfer
as high likelihood of 

early intubation

YES

SpO2 >95%
(COPD >90%)

Breathing

Comfortable?*

CPAP 12-15 cmH2O
FiO2 60-100%
± ICU transfer.

Discuss TEP

CPAP 10 cmH2O
when FiO2 <60%

O2 to keep
SpO2 95-98%.
ICU Consultant 

review within 6h

Re-evaluate 6 hrly
(or re-escalate if

deteriorates)

O2 to 60-80% 
ICU consultant

review within 1h

YES

O2 CHALLENGE: 
15 l/min on reservoir bag

for 10-15 mins

* Breathing comfort should be assessed by:
- Depth of breathing
- Rate of breathing
- Subjective effort

Version 1 (20 March 2020)

SpO2

O2 („100-as” maszk)

Hatékonyság?

CPAP/NIV

ITO?



Intubációs algoritmus: COVID-19 módosított

Fegyelmezett 

szervezés

6 technikai 

elem betartása


