'

\l@
Ay :

2
9

O=EIA
ANAIINEY2TIKH
ANENAPKEIA

IQANNA TATOYAH
NMAGOAOIO2-ENTATIKOAOTO2

MONAAA AY=HMENHZ ®OPONTIAAZ
OEPATEYTIKH KAINIKH EKTTA



«kdOe aodeviic OEV givat aniAa Ml Kaptle'l rtou ytumael n duo
TTVEULIOVEC TTOU QVOTTVEOUV KOL TIPETTEL VO TAL OWOOULE.

0, aaﬂevﬁc oav o}lérnra —UUaAl, cwua Kat mvevua- lval To
TIPYUATIKO dlakuBeuua tnG SOUAELAC Lacy.

ww@ Cg% K 471%# &ﬁ}—ﬁ/mw/n éwa/% " ‘



EMIAHMIA NMOAIOMYEAITIAAG

Komeyxayn-Aekaetia 1950




EMAHMIA COVID 19

Avépag, 20 eTwv, Xwpic cuvwoonpOTNTEC

i i
‘ ‘,\“J\,‘\ i ““”“““1‘“

© TatoVAn
TIPOOWITIKO apXELO
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5 MZE, Plts 30000, 1 crp 4
E€avOnua koppoL kot kedpaAnc puoaAldwdeg Kiling >] Teclistamab
2€ PWIKO 2lt/min: pH 7,42 PaCO, 32 mmHg, PaO, 65 mmHg, HCO3~ 25 mmol/L S

Multiple
Myeloma
Cell

BCMA

BCMA indicates B-cell maturation antigen.

Reprinted from Blood Advances, 4(18), Pillarisetti K, Powers G, Luistro L, et al
Teclistamab is an active T cell-redirecting bispecific antibody against B-cell maturation
antigen for multiple myeloma, 4538-4549, 2020, with permission from the American
Society of Hematoloqy.
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2) Virus multiplex PCR

3) CMV, HSV, VZV PCR

4) Broncho-alveolar lavage

5) Toxplasma PCR
Cryptococcus PCR
Induced sputum
BDG

1) Sputum and blood culture, antigenuria

1) Sputum and blood culture
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1) Sputum and blood culture
2) Antigenuria
3) Virus Multiplex PCR

NODULAR LESIONS SEPTAL THICKENING CAVITATION
- Bacterial pneumonia - Atypical bacterial pneumonia - Mycobacteria
- Aspergillosis - Histoplasma
- Nocardiosis - Sputum and blood culture - Bacterial pneumonia (S. aureus)
- Mucormycosis - Antigenuria

- Broncho-alveolar lavage - Sputum and blood culture

- Sputum and blood culture - Mycobacteria cuiture
- Antigenuria - Histoplasma PCR

- Sputum with mycologic culture
- PCR Aspergilius and mucormycosis

- Galactomannan, BD-glucan
- Bronco-alveolar lavage

EXCAVATED NODULES
- Bacterial pneumonia - Nocardiosis
- Mucormycosis - Actinomyces
- Aspergillosis

MICRONODULES - Sputum and blood culture

- Mucor PCR
- Bacterial pneumonia - Necardia PCR
- Viral pneumonia - BD-glucan
- Mycobacteria - Galactomannan
- Aspergillus PCR
- Sputum and blood culture
- Multiplex virus PCR
- Mycobacteria culture
- CMV, VZV, HSV, PCR
GROUND GLASS CONSOLIDATION
OPACITIES - Bacterial pneumonia
- Pneumocystosis - Aspergillosis

- Viral pneumonia

6) Broncho-alveolar lavage

- Atypical bacterial pneumonia

- Sputum and blood culture
- Legionella antigenuria

- Induced sputum for Pneumocystis search

- BD-glucan
- Multiplex virus PCR
- CMV, V2V, and HSV blood PCR

- Broncho-alveolar lavage, Pneumocystis IF and PCR

PLEURAL EFFUSION

- Bacterial pneumonia
- Tuberculosis

- Sputum and blood culture

- Antigenuria

- Mycobacteria blood culture

- Pleural aspiration and culture

- Sputum and blood culture
- Antigenuria

- Mycologic sputum culture
- GM, BD-glucan

2) Antigenuri.a MJ’Cob Asperglllus ‘ 7) Mycologic sputum culture

3) Virus Multiplex PCR aCteria, Nocardid: 8) BD-glucan, GM

4) CMV, HSV, V7V PCR eaofer; e a) Aspargillus PCR

5) Induced sputum al pneUmonia’ R esp'“'ato 10) ?xpllasma/ e
ryptococcus

Fig. 1 Pulmonary infections according to immunosuppression. AML acute myeloid leukemia, CMV cytomegalovirus, GM galactomannan, HSCT
hematopoietic stem-cell transplantation, HSV herpes simplex virus, MDS myelodysplastic syndrome, PCR polymerase in chain reaction, SOT solid
organ transplantation, V.7V Varicella-Zoster virus

Azoulay E et al, Intensive Care Med (2020)
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ANATINEYcTIKH ANEITAPKEIA KAINIKH EIKONA (2) ﬁ%«

min
AvoTtvoLa arto AETTWV
1. MNvevpoBwpakag

2. Nveupovikni epBoAn
3. TlveupovIko oldnua

* AvUomvola

Avonvola arnoe wewv

Oteia, mpoodeuTika eMLOELVOUEVN, XPOVLA

] ' h
* Taxunvoia . AcBua ours
. MNvevpovia
MveuOVLKO olbnua

EOkN cupmtwpotoAoyia avaloywc aLtloAoyia days
" OUHTEOH Y ves yias Y MetoaBoALkr oécwaon

Avonvoila and nuepwv

1. NAgupttik) cuAdoyn
2. Napotuvon XAr
3. TMveupovia
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O&eta 1§ xpovia >4-6 £BOouadeg, TOTO XpPovIa,

Avonvola mpoomnaBeiog

ATOULKO, duonvola
OLKOYEVELALKO
OVOLUVNOTLKO
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Aluorrruon , C
Owpakiké GAyog Elomvevotikn;
Oruara Exmveuotikn;
MupeTde 'H ko ta duo
Raynaud
ApBpitida

M. aduvauia



ANATINEYGTIKH ANEINAPKEIA KAINIKH EIKONA (2) (;-,8«

*  Auénuévo £pyo avarmvong

XpAon EMKOUPLKWY AVOTIVEUOTLKWY HUWV

AVQTIETOON PLVLKWY TITEPUYLWV

ELoOAKN LECOTAEUPLWV KoL UTIEPKAELSIWV SLACTNUATWY
Taxunvoiwa pe pnxn avarmnvon (rapid swallow breathing)

Konwon diadppaypatog: mapadoln kivnon dtadppaypatoc
(eLooAkn avti yla EKmtuén avw HEPOUC TNG KOWALAC oTNV
glomvon)

* Inueia oupmaOnTkig StEyepong
Taxukapdia

Yriéptaon

Edidpwon

Altered mental
status

Nasal flaring

Accessory
muscles

Intercostal
recession

Subcostal
recession

Figure 6. Signs of respiratory distress



ANATINEYcTIKH ANEIAPKEIA KAINIKH EIKONA (3) L%qq

e Inueia LOTIKAG uTtoéiag

Awatapaxn enunedouv ocuveidnonc (urtvnAla/SiEyepon)

* JeaoUeveic ue urtoéaiuia kat vrtepkanvia (.. XAll) n
xopnynan 02 eMISEWVWVEL UTEPKATIVIO = UTTEPKATIVIKO KWUC.

* [lapatetauévn Bapeia vnoéatuia =2 vunoéatuikn
eykepadonadeia

Auénuévo Lac

YT[(')TOLOI‘], Bpa5UKap5iOL (kaBuotepnuéva onueial!ll)

* InMeia amokopeoHoU atpoodoapivng
(onueio onpavtikic vofatpiog)
Kuavwon €kdnAn ota XelAn Kol OTLC KOITEC TwV OVUXWV

* Kevtpikn kuavwaon =5g/dl arroévyovwuevnc aipuoopatpivng
* Jeaodevn ue Hb 15 g/dl n mapouaoia kuavwaong urtoSeIKVUEL
5a02 78%
* Jeao¥evn ue Hb 9 g/dl n mapouaoia kuavwonc umtodeIKVUEL
5a02 65%
o



ANATINEYGTIKH ANETIAPKEIA
AIATNQGH & EKTIMHGH BAPYTHTAG

* NaApwkn ofupetpia (Sp02)
Adaxtulo, AoBio wtdg, MUTN, HETWTO Pulse Oximeter

The medical device used to measure the oxygen level of the blood and
the heart rate.

Neplopiopoi:

1) Avoupio : to SpO2 XoUNASTEPO OO KAVOVIKO infrared LIERREE S

2) AnAntnpiaon pe CO (kapBoéuvatpoodatpivn): Pevdwc
Kb Sp0O2 evw xapunAo PaO2 cherry red skin

3) MeOBawpoodatpvatpio: Pevdwe | Sp02, pe kp Pa02 -
Kal Kuavwon (otav >10-20%) Photodetectors

4) Bepvikt vuxlwv (pavpo, pwf, ckolupo)

5) Aduvapia ektipnong vrofaipiac otav <80%

/\\/\/\,\/ Normal signal

—— T —— e — Low perfusion

* Aégpla aipatog LI TR
Sa02= cHbO2/ceff Hb (=HbO2 + Hb-)

Pa02 pepikn ieon ofuyovou o€ aptnELOKO aipa 2
Pa02/FiO2 <300 rjrua, <200 pétpla, <100 coPapn w Motion afact

PaCO2 oxL 6eiktng ofuyovwong, LOVO aEPLOUOU

« SpO2/Fi02




ANATINEYGTIKH ANETIAPKEIA
AKTINOAOTIKOG EAEMXOg

© |. TatoUAN
TTPOOWITLKO OlPXELO



ANATINEYGTIKH ANETIAPKEIA
AKTINOAOTIKOg EAEMXOg

100% air
Pneumothorax

98% air
Normal lung

95% air ¢ BLUE protocol
6 ai A e BLUE protooot
Interstitial absent |
Syndrome F Bl “/¢

| B pmll\e

| A proflle NB or C- prnflle '-Ur‘g point?

10% air

Alveolar
Syndrome

Pulmonary Thrombosed vein? Pneumonia | present | absent
edema ¢
Pneumothorax l

2

e ——

2 100% fluid

Pulmonary PLAPS? Need for
embolism forlher

modalities

COPD or asthma exacerbation

Y
-

Pleural

, Effusion




ANATINEYGTIKH ANEINAPKEIA

AKTINOAOTI'TKOg EAEINXOg

Type of

Non
contrast

© |. TatoUAN

TTPOOWITLKO OlPXELO

' H

1 mm
Slices

Reconstruction

High-

Resolution

Algorithm

Axial

Coronal

-

(Prone)

Supine

Inspiratory

Expiratory

US kapdLag

AE kKaBeTtnpLaopog
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kK -1 9 \ % Oepareutikr KAwikr EKNA

Afvtic: KaB. M.A, Anuénouhog

A, anezant®

centrilobular

interstitium Molo gival To Kupiapxo TTPOTUTTO;
intralobular | [PAUPOEIDEG-AIKTUWTO
interstitium / ‘ )
. Olwodeg
interlobular ¥ / AunuEvVN TTVEUUOVIKN TTUKVOTNTA (GGO, TTUkvwan)
septum ' XaPNAR TTVEUMOVIKN TTUKVOTNTA (KUoTelg, yeNikupriBpa)

b ho- 4 “ s o
gciler MIKTO (uwadikd, SIKTUOZWBEC)

interstitium

Interlobular
septal
trhickening

Thickening of
peribronchovascular

| |
Subpleura interstitium

line

e
(™) Honeycombing
S~

©
O
\ \
NSNS
Traction

N~
i bronchiestasis

Intralobular
septal
thickening




HRCT (2) (o

e
centrilobular et
interstitium Tpotrog Karavourng evrog Aofi1diou;
intralobular | KevTpoAoRId1akOg
interstitium / nﬁpl)\ﬁl.l(pGYYEIGK(l)g
interlobular A / Tuyaiog

septum

peribroncho-
B~ vascular
interstitium

Secondary
pulmonary lobule

»—'
e

Centrilobular area in blue and perilymphatic area in yellow.

Tpo1Tog Katavoung oTov TTVEUMOVA;
Avw N KATW TTVEUUOVIKA TTEIQ;
KevTpika (Bpoyxoayyeiaka) 1 TTEPIPEPIKA (UTTO-UTTECWKOTIKA);

S




AZOENHZ ME YINOTPOIH MM YO AMOIEIAIKA KAI
ANO2ZOOEPATIEIA

[Moia gival N TTaBo@uacIoAOYIKN QITIO TNG AVATIVEUCTIKAG AVETTAPKEING;




2TOIXEIA
DOYZIOAOlIAZ
ANATINOH2

D><] ZYNIZTOMENO :YITPAMMA:

* DYZIOAOTIA THZ ANAMNOHZ, 8" EKAOZH
JB WEST, EKA. MAPIZIANOY



ANATNEY2TIKO 2Y2THMA (1)

* OWPAKLKO Tolywua (ootd, HUEC)

* YelwKoTKA KOWNOTNTA (TOLXWUATIKOG
KOl TLEPLOTIAQYXVLOG UTTEWKOTOC)

* MeocoBwpakio(kapdia, ayyeia,
oloodayog, velpa)

e JUOTNUO aEPOYWYWV (PLVLKN Kol
OTOMATLKA KoAotNnTa, Ppapuyyag,
Adpuyyac, tpaxeia, otedeylaiol Bpoyyo,
TUNHOTIKOL Bpoyxol)

* [VEUMOVLIKO TTOPEYXU UL

* Ayyeiwon(mvevpovikn kukAodopia,
Bpoyxikn kKukAodopia)

* Aeudikn kukhodopia

* NeUpwon Tou MVEVLOVOG




ANATNEYZTIKO ZYZTHMA (2)

* Tpoayxeia
* AE Bpoyxocg, AP Bpoyxoc & dtakAadwoelg
* BpoyxloAia (<1 mm, xwpic xovdpo)
* TeAwkd BpoyxloAla

e AvamveuoTikad BpoyxLoALa

* Avanveuvotikn povada

- AvarmnveuoTiko BpoyxLoAlo

- Kupehdikol mopot

- KupeAdikol oakkot

- KueAideg

AVOTOLKOC

VEKPOC XWPOC

AvamveuoTikn Zwvn &

AvtaAlayn Aepiwv

Cartilage
plates

Left primary :
bronchus

Visceral pleura ——

Secondary
bronchus

Tertiary bronchi

Bronchloles

Terminal

bronchiole
Alveoli in a { Respiratory
pulmonary bronchiole

lobule

Bronchopulmonary segment

] The branching pattern of bronchi
in the left lung, simplified



BAGIKEG AEITOYPTIEg (3

ANATINEY2TIKOY 2Y2THMATOg esanS
n ﬂﬂ bronchial epithelium
1) NIPOZAHWH 02 DF gg R
2) AMOBOAH CO2 aveolr macrohoge /

alveolar air space
capillary

{/@

interstitium

3) MetoBOALOUOC CUOTATLKWY KoL lamellar bodies ‘ 5 , neutrophl
QTOMAKPUVON TOELKWY OUCLWV OO [fbrobiast] \ % endothella
NV KukAodopia / /

basement
membrane
4) AmoBnkn aipatog (450 ml) P / endothefial cel




«KATAPPAKTHZ» O2 (1)

PO2=BP X FiO2

Nouocg tou Dalton

150

PO2=760 X 0.21 = 159

PtrO2= (PB-PH20) x FIO2
= (760-47) x 0.21 = 149

PO2 (mmHg)
=
(=)

th
=]

PAO2= PtrO2- PaC02/RQ
=149 -50 =100

KupeAldikog Aeplopog
159
149
E 100
Q : 1 92 40
= =
‘§' 3
s S
§ ‘g
- =
8 “
g
:

I Muitoyovépra '.X,

Oxygen cascade

( t-N.g
@Sﬁ

€san®

To kuPeAdiko PAO2 sfaptatal:

Atpoodatpikn miieon (v opeTpo)
FiO2
RQ=VC02/V02
KueAbiko aeplopo
Meployikn katavoun
QEPLOUOU- QUUATWONG

B wN e



«KATAPPAKTHZ» O2 (2)

159
150 —
o~
o
-]
- =
%0 100 o
ﬁ e
= -~ ]
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o
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(-9
et
&
S
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B
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0

149
Awdxuon
100
92
2
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‘g (=%
2
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el
e

Oxygen cascade

Mikto @lepiké aipe 2

H AIAXYZH e§aptatal ano:

e Tnv dtadopd Pgas petall twy 2 emipavelwv
NG HEUBpavng (AP)

e Tnv emidavela tn¢ pepBpavnc (A)

e Tov ouvteleotn SLaxuong Tou agpiov ota
OUOTOTLKA TNC LEUBpavnc (S)

e To MB tn¢ ouoiag mou Staxéetal (inversely)
e To maxo¢g tn¢ pepPpavnc (d) (inversely)

APXAXS
O D
P, d x VMW
- (AP = P2-P1) A
AT A A) o co.

P‘/'\
/IK

- Thickness (d)
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«KATAPPAKTHZ» O2 (3)

fr

KupeAboaptnpLakn

Stadopa

Pa02= PAO2- P(A-a)02

159 P(A-a)02= [(HAwio/4)+4]
€Q
149 KT
150 — , s10m™ 8 p(a_)02= 0,33 x Nuia
Alayvon
100
- 92 ,
Avéavetaul o€:

1) Shunt (avatopikod r; AeltoupyLko)
ALUATWON YWPIC AEPLOUO

2) AwatapaxEc aeplopov-atpatwong (V/Q)

3) (Alatapayeg duaxuonc)

PO2 (mmHg)
S

pucé aipa B

2

I Muitoyovépra ',Y,

Oxygen cascade ©



KAINIKH EODAPMOIH

™1 P(A-a)02

Yrio€uyovaltpia

Shunt/Slatapaxn
vVQ

Awatapaxn
dlaxuon

K P(A-a)02

Ku eAlS1koG
UTTOOLEPLOUOG

P(A-a)02= [(HAwio/4)+4]

P(A-a)02= 0,33 x nAlkia



«KATAPPAKTHZ» O2 (4) (%

H petadopd 02 pe tnv KukAodopia eaptatat:

Metagpopa e 1. Ofuydvwon aipatog
159 KUukAopopioa & 2. Hb
e 149 6taxu?n oTo 3. Kapdiokr napoxh
pUttoyovbdpLo
= E 100 I D0O2=CO X Ca02
%,, 100 o 92 40 .
v 3 u ornov Ca02 =Hb x1,33 xSa02
g & =
S S g >2 ‘g
& 50 2 > = &
> ) =
e g S I
= < = 1~
g < s
0 1 [-=—=]

Oxygen cascade



OPIZMO2 KAl
NAGODYZIOAOTIIA
ANAIINEY2TIKHZ
ANETIAPKEIAZ

DAl ZYNICTOMENH BIBAIOTPADIA:

* GAS EXCHANGE AND VENTILATION —PERFUSION
RELATIONSHIPS IN THE LUNG

PETERSSON J & GLENNY RW
PHYSIOLOGY IN RESPIRATORY MEDICINE



ANATINEY2TIKH ANETNAPKEIA oPigMOg

100
Aduvapia Tou avamveuoTikoU CUCTHHOTOC Vol .
KAAUEL TIG LETAPBOALKEC AVAYKEG TOU &
0OpYyQVIoUOU S
)
o
o}
©
4 ’ 4 )
* Adbduvapia emapkoug oéuyovwaong S
TOU aipatog
'H 0

* Aduvapia emapkoug anofoArg CO2
'H

*  JUVOUAOUOG TOUG

75 A

50 +

25 -

Pa0O, = 40 mm Hg
0,sat=75%

P

N\

PaO, = 60 mm Hg

0O, sat =90%

20

40
Pa0O, (mm Hg)

60

100

EPFTAZTHPIAKH AIATNQZH

PaO2 < 60 mmHg
(¢t 80-100 mmHg, Fi02=21%)

PaCO2 > 45 mmHg
(¢t 35-45 mmHg)



EPQTHZH

silvergames!com

Welcome to the
Millionaire Quiz!

AoBevnic pe Pa02=120 mmHg kal
Sp02=98% £xeL AVATIVEUOTLKI] QVETIAPKELQ,

B. NAI

1S $TMILLION
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ANAIINEY2TIKH ANENAPKEIA nAeo®YZIOAOrIKOI MHXANIZMOI [,3)

AVOTVEUOTIKN AVETTAPKELQL

AvemapKeLa
QVOTIVEUOTLKAG
avTAlag

AVETIAPKELQ
TIVEULOVWV

Yriepkarmnvia

(uelwon kuPeAdikoL
agpLopoU)

7
€spn®

MHXANIZMOI YNO=AIMIKHZ ANATNEY2TIKHZ ANETAPKEIAZ

e Elomvon piypatoc agpa xapnAou og 02
* YnoaepLopog K PA-a02

KatoaotoAn avarnv. kévtpou (vooruata KNI, KEK, pappaka)

MapdAuon avarnv. puwv (Guillain barre, puacBévela, dtatoun vy, moAopueAitida)

Koémwon avarmnv. puwv

BAABeg Bwpakikol Toxwpatog (Kudwaon, katdyuata, aotadng Bwpakag)

e Alatapaxec SlaxVoewC

* ALOTOPOXEC AEPLOUOU-OULHATWONG

e Shunt




YNO=AIMIKH ANATINEYGTIKH ANEIMNAPKEIA

AIATAPAXEgVQ

Pco, mm Hg

ey

Y

(e~

Decreasing
m Yo MY (¥a_ 0y (Va0
: Q 10 Q 10 Q 1
50 g
Q
v A >
/ 7

O, concentration 14.6 16.0 19.5 20.0 17.9 ml/100 ml

Enibpaon tng avicotipioag VQ otn ouvoAlkn avtaAdayn aepiwv
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YIMO=AIMIKH ANATINEYcTIKH ANETTAPKEIA (3\
NAGO®YcIOAOTKOI MHXANI¢MOI el

kPa mmHg 0% 9% 10%

60 - Mvevpovia  Bpoyxittba  CO Mveupovikn EpBoAn
50 400+ 15% ono AcBua Epdvonua
Atelektaoia
40+ 300 - 20%
ARDS
g 30 ,
200 - Ano AE o
204 D% AP kapSld
10 1909 _—30%
:;;_——:—______;_P—_—;—;—____________P 50%
0- 0 | |

s 03 04 0f 06 07 08 09 10 H avopoloyevela VQ npokaAet 4 Pa02 & 1"PaCO2

Fio, Opwc... MPaCO2 = resp drive 2 T kuy aeplopol—=>
k¢ PaCO2 aAAa PWOB, xwpic StopObwon Pa02
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YNO=YIONAIMIAZ
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AZOENHZ ME YINOTPOIH MM YO AMOIEIAIKA KAI
ANO2ZOOEPATIEIA

[Moia gival N TTaBo@uacIoAOYIKN QITIO TNG AVATIVEUCTIKAG AVETTAPKEING;

-PA-a02= 66
-Alarapaxec V/IQ (Y, Q)
-Alotapayn IVELU LOVWV




N,
KataotoAn avanv. kévtpou (voorpata KNZ, KEK, ¢pappaka) -4

Mapaivon avarmyv. puwv (Guillain barre, puacBévela, Statoun vy, moAlopueAitida)

ﬂﬂﬂ

E PS ZT H Z H BAGBec Bwpakikol tolywpatog (kupwaon, katayuata, actadng Bwpakac) (A
, €san
Welcome to the
Millionaire Quiz!
A-a 0, Gradient iv
Assesses for degree of shunting and V/Q mismatch
When to Use ~ Why Use ~
Atmospheric pressure
Use 760 mm Hg (101.33 kPa) at sea level 760 T
Pa0. 45 mm Hg &
AcBevn¢ 80 eTwv og Kwuatwdn katdaotaon ota TEM pe autd ta .
| aépla alparog. Oa tnv avaAdafouv veupovoAoyol 1 maboloyol; Use 21% for room air “ “
PaCO; 80 mmHg S
A. NaBoAadyol B. NMveupovoAadyol Age for expected Aa radient) " -

Is this a COVID-19 patient? -
. I} , For research purposes only; answer does NOT SIALTEL [ELLE
r. Xpsla<£tal KL aAAn 5lSPEUVn°n A. AEN M E NOIAZEI impact results. g ced
uspecte
; Unlikely

2"'-0 mm Hg

A-a Gradient Expected A-a Gradient for Age
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KAINIKH cHMACIA

AVOTVEUOTIKN AVETTAPKELQL

J

AvemapKeLa
QVOTIVEUOTLKAG
avTAlag

AVETIAPKELQ
TIVEULOVWV

Yriepkarmnvia

(uelwon kuPeAdikoL
agpLopoU)

2YNHOH NOZHMATA

« ANO®PAKTIKA NOZHMATA

Bpoyxiko acdua

XAl

* MNEPIOPIZTIKA NOZHMATA

lveuuoviko oibnua (kapdloyevec kat Un KapdLOYEVEC)
Atelektaoia

[veuuovia

Alaueoec nvevpovonadeiec (IPF..)

* NOZHMATA NMNEYMONIKQN AITEIQN
[vevuovikn euBoAn

[veuuovikn umeptaon
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YHNEPKATINIKH ANATINEYGTIKH ANEINAPKEIA fg}
MA®O®YGIOAOIIKOI MHXANIGMOI N

MHXANIZMOI YMNEPKATINIKHZ
ANAMNNEYZTIKHZ ANENAPKEIA2

PaCO2=VCO2/VA x k

VA=Vt x f x (1- VD/VT)

AVOTVEUOTIKN AVETTAPKELQL

* P napaywyn CO2 (mupetdg, doknon, plyog, TEtavog)

AvemapKeLa

QVOTIVEUOTLKAG
avtAiag * J KUPeMSIKOU aEpLOHOU

AVETIAPKELQ
TIVEULOVWV

- KueAdikog urtoagplopdc (L Vi, f)

Yriepkamvia = Au¢non vekpou xwpou (VD/VT) (re, xapunAn mapoxn,
(Heiwon kuPeASKOU EU.(I)L’)O'I'] pa, ET[i.ép(IOT] PEEP)

agpLopoU)

Yrioéuyovaluia




YINMEPKAINIKH ANAINEYcTIKH ANEIAPKEIA (3
NOcHMATA e

Brainstem
AvamnvevoTiK AVETTAPKELOL 8pinal cond
Nerve root
J
Nerve LU
Pleura
AvemapKeLa AR L
P QVOTIVEUOTIKNAG Neuromusaular
TIVEUOVWV / junction
avtAlag Chest wall
Respiratory
| g / muscle

Yriepkarmnvia

(uelwon kuPeAdikoL
agpLopoU)

Yroguyovaipia KataotoAr avamy. kévipou (voorpata otehéxouc, KEK, dpdppoka/vopkwtikd)

MNapdaAuaon avarny. puwv (Guillain barre, puaoBévela, dtatoun vy, umepdlatoon)

Komwon avarmnv. puwv

BAAaBeg Bwpakikol Toywpatog (KUdwaon, katdyuata, aotadng Bwpakag) @




ANATINEYGTIKH ANETIAPKEIA
AKTINOAOTIKOG EAEMXOg

© I. TatouAn S O I. TatovAn
TIPOCWITLKO alp)Eio S tpoowntikd apyeio B Web photo




ANTIMETQI1IgH
ANATINEY2TIKH2
ANETIAPKEIAZ




AZOENHZ ME YINOTPOIH MM YO AMOIEIAIKA KAI
ANO2ZOOEPATIEIA

[Mw¢ Ba avTINETWTTIOTEI 0 A0BEVC;
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Figure 4. Needle thoracostomy. Insert a needle
or cannula into the 2" intercostal space in the
mid-clavicular line. It may be preferable to
attach a saline filled syringe and attempt to
aspirate as the cannula is advanced. Bubbles
will be seen in the saline when the needle
enters the pneumothorax.




ANAIINEYcTIKH ANEIAPKEIA AITIOAOrKH ANTIMETQIMIGH

A bronchoscope is used
to view the airways and
check for any abnormalities

NDC 72611-765-01
Vancomycin ‘
Hydrochloride l

fnr In]ection, USP 8!

D i
Fl' Intravenous Use l
MUST BE Fumil ii’

DILUTED BEFORE USE. E
SEE INSEI\' g
" Amaject”

e N L




ANATINEYGTIKH ANEINAPKEIA AY=HZH MPOZ®OPAZ 02

DO2= CO X Ca02

|._| bAlopBwon OLVOLLMLLOLG omnou Ca02 =Hb x1,33 xSa02

* ALOpOwon MAPOAUETPWY IOV HETAKLVOUV TNV KAUTTUAN
Hb npog ta aplotepa
AAKOAWON KATU

* A6pOwon xapnAng CO

* JIwoTtA Xxprnon 02

Amntoduyn umepkamnviog o XAl

Arntoduyn toékotntag 02

- Meta 6 h 90-100%: oeia tpaxelofpoyxitida

- Metd 6-24h: ateAektooieg €€ amoppodnoswc—> shunt
Artoduyn urepofuyovaluilag-otoxoc vopuotatuia

Qappaka mou evioxvouv toélkotnta 02 MnAeopukivn!!!! @
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ANATINEYGTIKH ANEINAPKEIA XOPHIHgH 02

4
4
2

9

JuotAuata

xopriynong 02

XAMHAH2 YWHAH2
POH2 POH2
H pon 02 gival pkpOTEPN QMO TLG ELOTIVEUOTLKEG POEG TOU a0Bgvouq Xopriynon 02 pe peyahltepn pon.

Lo KOVTA OTNV ELOTIVEVUCTLKI por Tou acBbevouc.

LE OTTOTEAECA O ELOTIVEOEVOC OYKOC VO TIEPLEXEL KAl ATHOODALPLKO
To FiO2 eivau otaBepo.

QEPQ EKTOC TOU Xopnyoupevou O2.

To FiO2 &¢v eiva otaBepo.
E€aptatal amnd peyeboc amoBEpatoc, analtoeL 0 OEPLOUO. G



ANAIINEYcTIKH ANEIAPKEIA ¢Y¢THMATA XAMHAHg POHg O2 LS«

PVIKA
Kavoula

Ao ninyn
/"',/ \_\oﬁuvévou

PINIKH KANOYAA

Pon 4-6 It/min

FiO2 24- 40% (amoBepatikdc xwpog
50 ml og otopatodapuyya Kot
pwodapuyya)

Aev yvwpilouvpe akpBwg to Fi02
=npotnTa pwikou BAsvvoydvou

ANAH MAZKA

Pon 5-6 It/min

FiO2 £w¢ 50-60% (Aoyw
amoBepatikol xwpou 100-200ml)
Aev yvwpilouvpe akpBwe to Fi02
Aduvapia oitiong KAm.

MEPIKHZ KAl MH EMANEIZINMNOH2

Pon 8-15 It/min

ATTAR} LAOKOL UE QTTOOEUATIKO OOKO
800-1000cc pe 100% 02

FiO2 80-85% (ota 15 It/min)

Aev yvwpiloupe akppwg to Fi02 @



ANATINEYcTIKH ANETTAPKEIA macka MEPIKHG KAI MH ENANEIGNNOHG

MEPIKHZ EMNANEIZINTNOHZ

i
Em::ép;vu 3_::/{ Em::pé&lm
= Yo
|

" \ 11l Ewonvedueva
atgpa —— P ) *7‘/— aépla
oy I
b % lm U VD
I ? — oL

ANOBEATIKOC OAKOC

MH-EMANEIZNTNOHZ

Exnvedpeva aépla Exnvedousva agpia
Balﬂt&u picg / BalBiba piag
xaretBuvang N_@ f\ \ katelBuvanc

."l II

Ewomvedpeva adpia \

BaABiba pia
KaTED Eurar]?, _r" 100% Ofuydvo
—

AN

e /

AmoBepatikog oakog




ANATINEYcTIKH ANEITAPKEIA maAgkA MH ENANEIGNNOHG

KATA THN EIZNNOH KATA THN EKNMNOH
0 aoBevic exnde xat o

atpag B 16vo and nig Paifibeg

O1 BaABibeg
O1 BalBideg avoiyouv

kAeivouv

aoxo¢ ofuydvou

\
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ANAIINEYcTIKH ANEIAPKEIA ¢YcTHMATA YWHAHG POHg O2

Exnvedpeva
agpla

Aépag . TP~ Aépag
Swyartiov Swuatiov

100% O&uyovo

MAZKA VENTURI

Pon 4-15 It/min
Ofuyovo mopEXETAL UE XAUNAN PO HECW OTEVWUEVOU
otoplou g10660u =2 pevpa agpa vPnAng taxvtntag. To
00O Tou agpa Swuatiov mou avappodatal e€aptatal amno
To pEyeBo¢ avolypatoc tne paokag kabopilovrag FiO2.
FiO2 28- 60%

2TAOEPO FiO2




ANATINEYcTIKH ANEMAPKEIA HIGH FLOW NASAL CANULLA fg

H: Heated & Humidified = provides heated and humidified gas

i . - MikTng ouyodvou / aépa
I Igéglzoa\:ory Demands = can better meet elevated peak (21%-100%)
F: Functional Residual Capacity = increases FRC likely via Podperpo
delivery of PEEP (10-60 L/min)
L: Lighter = more easily tolerable than CPAP or BiPAP Pivikn

K&vouAa

O: Oxygen Dilution = can minimize oxygen dilution by meeting flow
demands YypavTipag
W: Washout of dead Space = provides high flow rates leading ~ ©€pHaIVOEVOS
to wash out of pharyngeal dead space (CO2 removal) owARvag

g i
O®EAH ANO TH XPHZH & ! :




HIGH FLOW NASAL CANULLA O®EAHAMO TH XPHZH (3

0 Oxygen Dilution On HiFlow

If there is a NC at 6 liter/min Now place your patient on a
delivering 451, but your hiflow NC delivering 60L at USI,
patient is breathing 20 with your patient still breathing
liter/min at room air (21%), 20lferlmhatroomd'(2!l)md

1he.nwhutlﬂ02doyouﬂ:irk mzﬂozdommu
s actually actually patients
patients trachea? I dont trachea? I still dont actually
actually know but definitely know, but I believe it will now be

NOT 451 and likely closer to closer to Y51, To deliver higher
2. This phenomenon is £i02 concentrations you must not

known as oxygen dilution and only match, but exceed your

will occur if you don't meet patients inspiratory flow o
““‘“d?'g"l I minimize oxygen dilution.




Heated

Washout of

(4)

High nasal

Positive airway

HIGH FLOW NASAL CANULLA O®EAHANO TH XPHZH

 Entrainment

g‘f’m':;:gg:: upper airways inspiratory flow pressure of ambient air
: Recruitment of
FSecretion c!ear'ar‘we 4 Dead space 1 Nasal resistance atelectatic Tinspired Fi0,
J Bronchoconstriction lung regions
‘ e~
¥ ¥ ¥
[ } [PRE——
_I JMetabolic cost J Minute ventilation 1 Dynamic Improved V/Q
__} of breathing ’ requirement compliance matching
J
x X / \/
) ; J Stress and strain
1 Respiratory rate ‘ é?fipr:;c\tl%% 1 Opening/closing
J J Stress raisers
l [
v v Y A4
" (S, 0, A - s
‘ JTension-time J Mechanical | ,‘.], Expiratory (eccentric)
" index power ‘ diaphragm loading
’ 8 | 3
\ A / ¥y 7 ¥ 17 Y v A4
1 Comfort and Diaphragm .
tolerance : Io:gf?njlgry WVILI T Oxygenation

Improved clinical outcomes




HIGH FLOW NASAL CANULLA ENAEIZEIc KAINIKHc XPHcHc ZesanS

*  Yro&OoupLKA OLVOTTIVEVUOTLKN OLVETTALPKELOL
(vs COT) ¢ mibavotntag StaocwAnvwonc, oxt entibpaon os Bvntotnta

 Meta and anocwAnvwon
(vs COT) J mBavotntac emavadlacwAivwong

*  Ymo&aluki aQVAnVEUOTIKN QVETNIAPKELO OE OlVOOOKATECTAANEVOUC
* AVQMVEUOTLKA QVENAPKELA KapSLoyevoU attioAoyiag

*  YREPKAMVLIKA OVOMVEUGTIKN OVETIAPKELOL

We conclude that NHF has'a role in treating type Il respiratory
failure, either as a rescue therapy when intubation and NPPV are
contraindicated, when NPPV is not tolerated, or even as an alter-

native to NPPV in carefully selected and closely monitored patients.
Respir Med Case Rep. 2017;20:87-88

Nasal high flow Non invasive ventilation



Acute hypoxaemic respiratory failure#

Criteria for immediate or imminent intubation are present
li.e. impaired consciousness and/or persistent shock1)

No l l s

NHF initiation Intubation and invasive MV
Fio, 100%, flow rate 60 L-min-1 NHF for improving pre-oxygenation
Temperature 37°C and peri-laryngoscopy oxygenation

Fio; 100%, flow rate 60 L-min-!

Within
1-2h

Monitoring

Presence of one of the following: respiratory rate >35 breaths-min-1, Spo, <88-90%,
thoraco-abdominal asynchrony and/or persistent auxiliary muscle use, respiratory acidosis
(Paco; >45 mmHg with pH <7.35)

e l l s

Titration* Noninvasive MV
Fio, based on target Spo, (>88-90%)] Short trial [1-2 h)
Flow rate based on <25-30 breaths-min-1

and patient comfort

Temperature based on patient comfort

H EurRespirRev. 2017 Aug9;26(145)

Monitoring

Presence of one of the following within hours [maximum 48 h), besides optimum NHF
titration: respiratory rate >35 breaths-min-', Spo, <88-90%, thoraco-abdominal asynchrony
and/or persistent auxiliary muscle use, respiratory acidosis (Paco, >45 mmHg with pH <7.35),
haemodynamic instability§

Ne l l Yos

Weaning from NHF Intubation and invasive MV
Firstly decrease Fio, NHF for improving pre-oxygenation
When Fio, <0.4% decrease flow rate by 5 L-min-! and peri-laryngoscopy oxygenation

When flow rate <15 L-min-1stop NHF and initiate SOT Fio; 100%, flow rate 60 L-min-!

AATOPIOMOZ O=EIAZ
YMNO=YIONAIMIKHZ AA

ROX Index = SPO,/HIO,

Respiratory Rate

Respiratory rate - OXygenation

NHF onset

ROX at 2h <2.85-4.87 - Increase support and re-evaluate in 30 min —»  AROX

=488 —» Continue monitoring

ROX at 6h 3.47-4.87 —> Increase support and re-evaluate In 30 min —>  AROX

=4.88 —>» Continue monitoring i«

ROX at 12h 3.85-4.87 —» Increase support and re-evaluate in 30 min —>  AROX

=488 ——» Continue monitoring

=05




MepLkn 1} TARPNC UTTOOTNPLEN TNC OVOTTIVONG (3
=

Yrootnplén elomvonc, mabnTikr ekmvon) =

MHXANIKOC
AEPICMOC

MA APNHTIKHZ NIE2ZHZ MA OETIKHZ NIEZHZ
ApvnTikn Tiieon yupw amo tov OETIKNA TILEGN OTOUC OVWTEPOUG
Bwpaka o€ lomvon) aEPAywyoUC OE ELOTIVON

Mn eTTepRATIKOC Etreppartikdg



Ac DANTACTOYME TO ANATNNEY¢TIKO ¢YcTHMA



Ac DANTACTOYME TO ANATNNEY¢TIKO ¢YcTHMA

>

Volume/compliance
€ Flow x resistance W



E=IgQQ¢H THg KINHGHG 2TO MHXANIKO AEPIZMO

P QW

€ Flow X resistance W

Volume/compliance
plus baseline
pressure

Volume

P..=— Flow x Resistance 4 - Baseline pressure
AW | Compliance | b (oo
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« Oxygen in « Carbon dioxide out
« FI0O2  Ventilation
. J shunt . RR
- PEEP « tidal volume

Main determinants

» T inspiratory time



MHXANIKOZ AEPIZMO2 MH ENEMBATIKOZ

¢ ELOTIVEUOTLKH TILECT > 1 SLOMVEUHOVIKAG
niieong 2 L WOB, BeAtiwon agptlopol

+* TENOEKTVEUOTLKN TILECN - recruitment >
BeAtiwon Pa02

s Trigger (kpttripLo €vapéng lomvorc)

s Kputrjplo SLOKOTIAG ELOTIVONG

ENAEIZEI2
1. Ymepkanvikn AA (XA, VEUPOUULKA, ANTENAEIZEIZ
kudookoAiwaon, cuvépopo unoaepLopoU 1. Tpaluato IPOCWIoU
mauoapkio) 2. Anodpafn avwtePOoU agpaywyou Ifp -~ Rﬁ’.s.? 3 48
2. 0no 3. 'Exmrtwon emunédou ocuveidnong (GCS <8) Con One rs"so
3. AMN\a: peta anoocwAnvwon oe high risk, OAA 4. pH<7.15 (1 <7.25) °nt,.o/, bodi/at'?aft&
OE OVOOOKATECTAAUEVOUG 5. AUENUEVEC EKKPLOELC Q)'o‘yg Orsa”d
4. Ymofaupkn AA & COVID 19 6. Aléyepon olyxuon, kivduvog elopddpnong N eh



MHXANIKO2 AEPIZMO2Z MH ENEMBATIKOZ [;-,31

EMIAOIH KATAAAHAHZ MAZKA2




MHXANIKOZ AEPIZMO2 MH ENEMBATIKOZ

Vented-mask
Exhalation port incorporated in
the mask

EMIAOIH KATAAAHAHZ MAZKAZ

Non-Vented Mask

The exhalation port must be
inserted in the tubing




MHXANIKOZ AEPIZMOZ ENEMBATIKOZ

ENAEIZEIZ

Artvola, Statapaxn emnutedou cuveibnong GCS <8
E¢aodaAion Batotntac aepaywywv (amodpaln, ekkploelg)
Auénuévo £pyo avamnvonc/enamneltAoU eV KOTtWaoN
Yrio€atpiky AA

Yriepkarmvikn AA

Shock

Ol o

2TOXOI

1. Avaotpodn avanveuotikng duoxepetag (unload av. Muwy, | WOB, | VOZ2)

2. Avaotpodn vnofuyovarpiag (FiO2 100%, PEEP, inverse ratio ventilation, insp
pause, recruitment maneuvres)

3. Avaotpodr unepkanviog (puBuon RR, Vtidal, I:E, elomvevotikn pon)

PEEP effect

J shunt n/kau 1 vekpou
xwpou, |, CO, Bapotpavua
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- ARDS

2YNAPOMO ANATINEYZTIKHZ AY2XEPEIAZ




EMAHMIOAOIIA ARDS

* 10% elcaywywv otn MEG

e 23% SlaocwAnvwpevwy otn MEO

e Qvntotnta >45% oe Papeld popdn

e Kivbuvoc VILI=2> mpooTatEUTIKOC LNXOVIKOC AEPLOLLOC
-Bapotpauvpua

-Oykotpaupa

-AteAekTOTPOU O

-Blotpavpua




2012 BERLIN DEFINITION

Table 3. The Berlin Definition of Acute Respiratory Distress Syndrome
Acute Respiratory Distress Syndrome

Timing Within 1 week of a known clinical insult or new or worsening respiratory
symptomes

Chest imaging@ Bilateral opacities —not fully explained by effusions, lobarung collapse, or
nodules

Origin of edema Respiratory fallure not fully explained by cardiac fallure or fluid overload

Nead objective assessment (eg, echocardiography) to exclude hydrostatic
edema il no nsk factor present

UJE!.‘[HHHHUHD
Mild 200 mm Hg < Paow/Fi0: = 300 mm Hg with PEEP or CPAP =5 cm H.OF
Moderale 100 mm Hg << PaOw/Ti0s = 200 mm Hg with PEEP =5 em HeO
Sevore FPa0./FI0s = 100 mm Hg with PEEP =5 cm HxO

Abbreviations: CPAP, continuous positive airway pressure; FIC,, fraction of inspired axygen; Pat., partial pressure of

_ arterial oxygen; PEEP, positive end-oxpiratony pressure.

A Chast radiograph or computed tomography scan.

D aftitude is higher tham 1000 m, tha comaction factor should be calculated as follows: [Patw/F0. = (barometric pressuna’
0.

SThis may be deliverad noninvasively in the mild acute respiratory distress syndrome group,

Jama 2012, The ARDS Definition Task force ‘




OM(c...

* Enektaon opltopov ARDS wote va eplthapBavel aocBevelc oe
oéuyovobBepareia vPnAnc ponc (neAetn FLOR ALl 2015, supela xpnon
o€ ntovénuia COVID-19)

* Enektaon xpnoncg oEUETPLOC OE OXECN LE OEPLO QLLUOTOC
e Xpnyon us Bwpakog

e AvayKkn epapuoync KoL O€ TIEPLOXEC LLE MELWMEVOUC TTOPOUC (resource-
limited)

A new global definition of ARDS, AJRCCM, 2023
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A New Global Definition of Acute Respiratory Distress Syndrome

8 Michael A. Matthay'**®, Yaseen Arabi°, Alejandro C. Arroliga®, Gordon Bernard’, Andrew D. Bersten’,
Laurent J. Brochard'?, Carolyn S. Calfee'**, Alain Combes'', Brian M. Daniel*, Niall D. Ferguson'®'3,
Michelle N. Gong'*, Jeffrey E. Gotts'S, Margaret S. Herridge'®, John G. Laffey'”, Kathleen D. Liu'-2,
Flavia R. Machado'®, Thomas R. Martin'®, Danny F. McAuley®°, Alain Mercat®', Marc Moss®2,
Richard A. Mularski®®, Antonio Pesenti®*?®, Haibo Qiu®, Nagarajan Ramakrishnan®’, V. Marco Ranieri®®,
Elisabeth D. Riviello®®, Eileen Rubin®, Arthur S. Slutsky'®, B. Taylor Thompson®', Theogene Twagirumugabe®,
Lorraine B. Ware®, and Katherine D. Wick®®

e Enéktaon oplopou ARDS wote va mepthappBavel aoBeveic oe
oéuyovoBeparneia vPnAnc ponc pe pon 230 I/min

* Pa02/Fi02<300 fj Sp0O2/Fi02 <315 (av SpO2 <97%)
* [NpooBNKN EVPNUATWVY US BWPOLKOC OTA OLTTELKOVLOTLKA KPLTApLoL

* Y€ MMEPLOYEC UE MELWMEVOUC TTOpOUC (resource-limited) dev
arattovvtol Ta kpttnpa tng PEEP, pon, el6LKEC aVOITVEUOTLKEC
OUOKEVEC.

A new global definition of ARDS, AJRCCM, 2023 ‘



Table 1. Diagnostic Criteria for the New Global Definition of ARDS

Conceptual model: ARDS is an acute, diffuse, inflammatory lung injury precipitated by a predisposing risk factor, such as pneumonia,
nonpulmonary infection, trauma, transfusion, burn, aspiration, or shock. The resulting injury leads to increased pulmonary vascular
and epithelial permeability, lung edema, and gravity-dependent atelectasis, all of which contribute to loss of aerated lung tissue. The
clinical hallmarks are arterial hypoxemia and diffuse radiographic opacities associated with increased shunting, increased alveolar
dead space, and decreased lung compliance. The clinical presentation is influenced by medical management (position, sedation,
paralysis, positive end-expiratory airway pressure, and fluid balance). Histological findings vary and may include intraalveolar edema,
inflammation, hyaline membrane formation, and alveolar hemorrhage.

Criteria That Apply to All ARDS Categories

Risk factors and origin of edema Precipitated by an acute predisposing risk factor, such as pneumonia, nonpulmonary infection,
trauma, transfusion, aspiration, or shock. Pulmonary edema is not exclusively or primarily
attributable to cardiogenic pulmonary edema/fluid overload, and hypoxemia/gas exchange
abnormalities are not primarily attributable to atelectasis. However, ARDS can be diagnosed
in the presence of these conditions if a predisposing risk factor for ARDS is also present.

Timing Acute onset or worsening of hypoxemic respiratory failure within 1 week of the estimated onset
of the predisposing risk factor or new or worsening respiratory symptoms.
Chest imaging Bilateral opacities on chest radiography and computed tomography or bilateral B lines and/or

consolidations on ultrasound® not fully explained by effusions, atelectasis, or nodules/masses.

Criteria That Apply to Specific ARDS Categories

Modified Definition for

Nonintubated ARDS' Intubated ARDS Resource-Limited Settings*
OxygenationS! Pao,: F|D = 300 mmHg or Mild™: 200 < Pag,Fip, = 300 mm Hg Spo,:Flo, = 315
Spo.Fio. = 315 (if Spo, = 97%) or 235 < Spg,:Fip, = 315 ?f’ = 97%)!
on I3|FNO(5 with flow of (if Spo, = 97%) Nenher posﬂwe
=30L/min or NIV/CPAP Moderate: 100 < Pag :Fig, = 200 mm Hg end-expiratory pressure
with at least 5cm H:0 or 148 < 8pg,:Fig, = 235 nor a minimum flow rate
end-expiratory pressure (if Spo, = 97%) of oxygen is required for
Severe: Pag,: sz =100 mm Hg diagnosis in resource-limited
or Spo,:Fip, = 148 settings.

(If SDD = gTDjD)

Definition of abbreviations: ARDS = acute respiratory distress syndrome; CPAP = continuous positive airway pressure; HFNO = high-flow nasal
oxygen; NIV =noninvasive ventilation; PEEP = positive end-expiratory pressure; Spn, = oxygen safuration as measured by pulse oximetry.

*The ultrasound operator should be well trained in the use of ultrasound for identifying bilateral loss of lung aeration (e.q., multiple B lines andjor
consolidations) and other ultrasound findings suggestive of noncardiogenic pulmonary edema (e.q., pleural line abnormalities).

TEstimated Fip, =ambient Fi, (e.g., 0.21) + 0.03 % Oz flow rate (L/min).

*Modified oxygenation criteria can be applied in settings in which arterial blood gas and/or HFNO, NIV, and mechanical ventilation are not
routinely available.

®Blood gas and oximetry measurements should be made when the patient is comfortably at rest and at least 30 minutes after changes in
position, Fin,, or flow rate. For pulse oximetry, ensure an adequate waveform and oximeter placement. 5pe,:Fio, is not valid above saturation
values of 97%. Pulse oximetry is not recommended for diagnosis if a hemoglobin abnormality is suspected (e.g., methemoglobinemia or
carboxyhemoglobinemia).

Il altitude is =>1,000m, apply the following correction factor: (Pag, or Spo,)Fig, > (barometric pressure/760).

TFor all severity categories of intubated ARDS, a minimurn PEEP of 5¢m H,0 is required. Patients may move from one category to another ‘
throughout their disease course.




Patient Description Imaging Oxygenation ARDS Categories

68-year-old M with abdominal
sepsis, septic shock, and
acute hypoxemic

respiratory failure

Mechanically ventilated Intubated ARDS
Fio, 0.5 Severity: Moderate

Pagp, 75 ; L )
= Typical patient included in
P/F =150 mm Hg prior Berlin definition

54-year-old F with history of High-flow nasal oxygen ~ Nonintubated ARDS

breast cancer HFNO 40L/min .

' 7 New cat n Global
COVID-19 pneumonia, and Fip, 0.80 de;;monegory:
worsening shortness of breath Spo, 91%
for the past 6 days S/IF=114

39-year-old F with abdominal

sepsis and gram-negative Supplemental oxygen by  ARDS In

bacteremia in a small facg Masal-tokamin s e
) Fip, 0.6 settings
under-resourced hospital S 5 85%
without blood gases, POE v New category in global
S/IF =142 definition, consistent

radiography, or mechanical
ventilation

with the Kigali modification

Figure 1. lllustrative cases with patient descriptions, representative lung imaging, and oxygenation data for the three categories of acute

respiratory distress syndrome (ARDS) in the global definition: intubated ARDS (top), nonintubated ARDS (middle), and ARDS in a resource-

limited setting (bottom). Note the patient in the resource-limited setting can be identified using either ultrasound (bottom, demonstrating bilateral

diffuse B-lines in nondependent areas of the lung) or chest radiography or computed tomography. Also, only the patient with intubated ARDS

(top) meets criteria for the Berlin definition of ARDS. Arrow, endotracheal tube. COVID-19 =coronavirus disease; F =female; HFNO = high-flow

nasal oxygen; M=male; P/F =Pag,:Fio,; S/F=Spo,:Fia,; Spo, =0xygen saturation as measured by pulse oximetry. The OpenCiriticalCare.org

Project, Creative Commons SA-BY-NC for the patient drawings. .
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(7] in Favor

[ ..ﬂ Conditional ] {{& VV-ECMO*
-

Severity of ARDS

Figure 1. Current American Thoracic Society guidelines for the management of acute respiratory distress syndrome. *New or updated
recommendations in current guideline. TRecommendations addressed in 2017 guideline. ARDS =acute respiratory distress syndrome;

FiO, =fraction of inspired oxygen; PaO, = partial pressure of oxygen; PBW = predicted body weight; PEEP = positive end-expiratory pressure;
Ppiet = plateau pressure; Vy =tidal volume; VV-ECMO = venovenous extracorporeal membrane oxygenation.




2024 Focused Update: Guidelines on Use of
Corticosteroids in Sepsis, Acute Respiratory
Distress Syndrome, and Community-Acquired
Pneumonia

Acute Respiratory Distress Conditional Recommendation For

Syndrome (ARDS) Trp

ﬁj E}\S’] Moderate Certainty of Evidence
I [Elg bbb O

Early ARDS (within 24 hr)

2A. We suggest administering corticosteroids to
adult hospitalized patients with ARDS.

Dexamethasone 20mg IV daily for 5 d, then 10mg IV daily for 5 d until extubation (64)

Early ARDS (within 72hr) (65)

Methylprednisolone 1 mg/kg IV bolus, then
* Days 1-14: 1 mg/kg/d continuous infusion

* Days 15-21: 0.5mg/kg/d
* Days 22-25: 0.25mg/kg/d
* Days 26-28: 0.125mg/kg/d

* If extubated between days 1 and 15 then advance to day 15 of regimen

Unresolving ARDS (7-21 d) (286)

Methylprednisolone 2mg/kg IV bolus, then

* Days 1-14: 2mg/kg/d divided every 6hr
* Days 15-21: 1 mg/kg/d

* Days 22-28: 0.5 mg/kg/d

* Days 29-30: 0.25mg/kg/d

* Days 31-32: 0.125mg/kg/d

« If extubated before day 14, then advance to day 15 of regimen drug therapy

Critical Care Medicine, 2024



/() Pulmonary severity
(imaging, biomarkers,
vascular permeability, VDT,
pulmaonary hypedensiaon, nght
ventncular function)

i) Systemic severity (lactale,
. SOFA, extra-pulmonary
l \_ organ failure, biomarkers) / .

Immediate management
of underling disorder
(infection, rauma, elc)

" (i} In selected patients
[non-imvasive ventilation,
non-pulmaonary  organ
support, ECMO)

Underlying
etiological
disorder

T

[ i) immediate application of LPV |

flight sedation, kaw VT,
individualized PEEP fitration,
prone posibion if PAF<150,
spontaneols breathing)

| (i) Assess lung mechanics

o,

(i} Conservative fluid p
managemaent §

Outcome
(observational
studies, RCTs)

" i) Short-term ouicome
(Fr2830 days, ICU, hospital)
fii} Long-term ocutcome
(B12/36 months)
{iii) Exclude moribund patients
in therapeutic trials J

'xlll Stratification in subclases
or sub-phenotypes (based
on P/F under SVS, biomsarker
panel, predictive/prognaostic
enrichment, YOWT
pulmonangsystemic injury
and'or irflammation)

() Individualized treatment. /

-

Flg. 1 The acute respiratory distress syndrome (ARDS) high-speed train showing variables and factors affecting definition and outcome of patients
with ARD5. Abbreviations: ECMO, extracorporeal membrane oxygenation; ICU, intensive care unit; LPV, lung protective ventilation; MV, mechanical
ventilation; PEEF, positive end-expiratory pressure; P/F, PaOw/HO; ratio; RCT, randomized controlled trials; SOFA, sequential organ function
assessment; SVS, standardized ventilator settings; VDAVT, alveolar dead space; VT, tidal volume
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