'‘AoOua otn MEO: mwc¢ wpéwel va
acpileTal ynxavika;

Popiva NikoAéTTa
Ewikoupn kaOnyntpia TTveupovoAoyiac - Evratikic Oepanciac EKTTA
A TlavemioTnmiakn TTveupovoAoyikn KAivikn
NNOA «n Zwrtnpia»



TTepioTaTikd mapofuvone aoOuartoc oto TETI

lMNuvaika 31 eTWwv, pn KamvioTpia
TTaxuoapkn
ToTopik6 KAaTaBAiyng umod aywyh

ToTopik6 doBuartog amd Thv aIdIkA
nAIkia

Xwpi¢ ouaThpdTikKA aywyn yid To
daoBua-kakn cuppopYwaon oTn Bepameia-
OUXVRA XpHhon avakouyioTikoU ¢dpHAKoU

Avo tapofUvoeic yia TIC oTroieC
voonAeUBOnKe To TPONYOUHEVO £TOG

Emiokeyn oto TETT yia avakougpIoTIKA
Bepameia AOyw eTiHOVWY GUUTTTWHATWY
OUo PopEC Tov TeAeuTaio pAva




Avagpepopevn duornvolia, otadiaka
emideivoupevn and 10nuépou, xwpic
pnxa n mupeTo

HR: 130/MIMN
RR: >30/min

ABGs: Ph: 7,31, PO2: 71, PCO2: 46
(MV 35%)

Akpoaon mveupovwy: MP elomtveuoTIKoi
Kal EKTVEUOTIKOI appw, mapdraon
EKTTVONC

Xoprhynon PppoyxodiacToAng
(caAPouTtapoAn/impartpomnio) ava 20
Aenta, kopTi{ovn evoowAépia, MgSO4,
02




Bpoyxiko acOua
Opiopoc

To aoBua eival pia eTepoyevAg vooocg, TTou
xapakthpileTtal amo xpovia eAcypHovh Twv
aepaywywv.

TeKUNPIWVETAI HE TO I0TOPIKO A TA AVATIVEUOTIKA
ovpmttwpara ( cupiypog, duoamvoid, «PApoc» oTo
oThBoc¢ ka1 prhxac) mou mapouaidlouv diakupaveon
Héaa oTto Xpovo w¢ Tpo¢ Thv ekORAwaON Kai Thv
EvTaon Kai cuvodeUovTdl dTto oTEVWON TWV
aepaywywv.

GINA 2017



TToio1 TUTo1 aoBuaroc epwaviovrai
ouvnBéoTepa He oopapn mapofuvon?

Scenario of asthma death

Variable Type 1 Type 2

Time course Subacute worsening (days). 'Slow onset Acute deterioration (hours). ‘Sudden
—late arrival’ asphyxic asthma’

Frequency = 80-85% = 15-20%

Airways Extensive mucous plugging More or less 'empty’ bronchi

Inflammation Eosinophils Neutrophils

Response to Slow Faster

treatment

Prevention Possible (7

Papiris et al. Critical Care 20016: 30



Muscles

Jr— B

Bpoyxoc uyioU¢ artopou Bpoyxoc aoOevouc naviasuan aépa
pe aoOua j

TTapoéuvon

Bpoyyxéonaocpog aoByarog

Ayyelodiaotoln, unepaupia, oldnua

Ynepékkpion BAévvng

Xpovia dpAeypovn



Mnxaviopoc¢ urepdiaraonc

vTiotaong

TTayideuon
aépa

Eionvon

Meiwpévn eravaypopad



Oykoc avanveoHeVoU aEpa O0€ KATAOTAON NPEHIAC

2.uxvoTnTa avamvong oc katdotaon npepiac: 12 - 15/Aemt6

EILV

Yviég dtopo

GTEVOOT




Auvapiki urepdiataon otnv wapouvon

Lung volume

MNormal lungs

Asthmatic lu m_'Fs,

Volume

E}':FL Time

amic hyperinflation

Pressure n




To auénuévo €pyo TnC avamvong odnyei oe
dlapayHartikn Komwon

B
L=
1

=
1
[

Pdig,., (cmHL0)
-
L

Laghi F et al J Appl Physiol 1995; 500:193-204



YTIEPKATVIKA OVOTIVEUOTLKN OVETTAPKELQ

PI/PI max NEYPOMYIKH

®OPTIO EMAPKEIA

P e R R e
......

Lur‘;gaeéishc Central drive
l Neural &
eﬁgﬁigﬂs neuromuscular
AW transmission
R?{,S;E}I;E Muscle strength
Load (per breath) 4 Neuromuscular competence
(PI) |ERJEaIar1ce'| copy (Pl,max}

-\m:l%

Vassilakopoulos T et al Eur Respir J 1996;9:2383-2400



H aoBevnc pac..

Emdeivwon Tng eikdvac
Meiwon avanveuoTikoU R
Y1Bupioparocg
TnAeypagikn opiAia f | D S | e
Xphon €mIKOUPIKWY HUWV 0 | -'-I’ bl
Bl caleyeer

Korrwon . I .
ABGs: 7,22/94/54 "
(MV60°/°) ! ®w ®™[|® @ = ® N oW W

%-of Pred FEV1

Nowak R of ol JAMA 1983249 2043146



EnepypPaTikoc acpiopyoc oc moiov?

KAwLKEG evdeilelg EpyaotnpLaKeg
evéeielc

Kapdiakni n YoBapn vmofapia

OVOTTVEUOTLKH

OVOLKOTIA

AMN\ayn oto eninedo Amntotuyia d10pOwonc

ouveibnong TNG QLVOTIVEUOTLKNG
o&Ewong

Konwon PH 7,2, APCO2

5mmHg/h | >55-75
mmHg/h




2.TOXO0C TOU HnxavikoU aepiopou

Increased Msiwan Tng Ucn-epa'é'raanc Tachypnoea

ventilatory drive (e.g. anxiety)

I*PCIDE \ _________ /

—

® tPaCO, — . . T~
7 Worsening expiratory i
*oH F flow limitation N
i 1
i
! ’ll ;r‘
o Dynamic hyperinflation o
WMHH (}EELV, }1C) L
_____._--::\-'
, / ;f/ \ \
BapoTpaupa e -
Mechanical Gas Neuromechanical Cardiovascular
disadvantage exchange uncoupling effects
» t PEEPI » 1 Vo/VT due to e Dyspnoea e t Pulmonary
e | COYN constraint of VT arterial pressure
» { Elastic/threshold * {RV preload
lcading of e t LV afterload
inspiratory muscles Aipgoduvapikn Kartakpnpvion
e Inspiratory muscle drvitrag@gmail.com - Xophynon uypwv wpiv Th

dysfunction e EaeEEREn e diacwARvwon




2.T0X0C TOU HNnXavikoU agpiopou

Meiwon Tnc umepdiaraong

BaBeia karaotoAn kai puoxaAaon apxika

Agents

Peri-intubation
period

Midazolam

Eetamine

Propofol

Mechanical
ventilation

Midazolam

Morphine
sulfate

Ketamine

Propofol

Dose

1 mg (intravenous) slowly, every 2-3 min until the
patient allows positioning and airways inspection

1-2 mg/kg (intravenous) at a rate of 0.5 mg/kg/min

60-80 mg/min initial intravenous infusion up to 2.0

mg/kg, followed by an infusion of 5-10 mg/kg/hour as

needed

1-10 mg/hour continuous intravenous infusion

1-5 mg/hour intravenous continuous infusion

0.1-0.5 mg/min (intravenous)

1-4.5 mg/kg/hour (intravenous)

Side effects

Hypotension, respiratory
depression

Sympaticomimetics
effects, delirium

Respiratory depression

Nausea, vomiting, ileus

Seizures, hyperlipidemia



2.T0X0C TOU HNnXavikoU agpiopou

Meiwon Tnc urepdiaraong

Ventilatory parameters Settings

Mode Volume-controlled ventilation
Minute ventilation <10 1/min

Tidal volume 6-10 ml/kg 1deal body weight
Respiratory rate 10—14 cycles/min

[Plateau pressure <30 cmH>0

[nspiratory flow rate 6080 I/min

[nspiratory flow waveform Decelerating waveform
Expiratory time 4-5 s

IPEEP 0 ¢cmH>O

F10- To an Sa0», of =90%

AnodeKTA Opla o Ewong Kal UmepKamviac
pH éwg 7,15 ka1 PCO2 éwg 80 mmHg



ExkTipnon Tn¢ pnxavikng Tou mvelpova

End-Exspiratory occlussion End-Inspiratory occlussion
'l .
Flow
-1 J
50"
Paw .
(emH, Q) . autoPEEP -
0.

f ° (s) 9 f
End- End-
Expiratory Inspiratory

Static PEEP Pplat



compliance
resistance

Ppea k volume

flow
PEEP

resistance
flow

Pplat
end-inspiratory
alveolar pressure

Rrs = (Ppeak-Pplateau)/V’

tidal volume

Pplat - PEEP

compliance
tidal volume




Flow (l/sec)

Pressure (cmH,0)

1.5
1

0.5

TTapakoAouOnon urepdiataonc

Dynamic hyperinflation

6

30 -

20 -

10 A

End expiratory flow

Slope increase

Over-distension

T T T = T T 1
0,5 1 15 2 2,5 3 35 4

Time (sec)



EkTipnon Tng duvapikAc utepdIATaonc

Tracheal Pressure [ 2
(em H,0)

[ Dynamic l Static
Auto-Peep (4 em H,0) Auto-Peep (8 cm H,0)

Dynamic PEEP Static PEEP



2Tn duvapikn auto-PEEP n 2Tn otatiky auto-PEEP n

EIOTVEUOTIKA pon §eKiva TEAOEKTVEUOTIKA wauon emITPpETEl TV
oTav n wieon oTtov e€looppoTTNON TWV TEPIOXWY TOU
acpaywyo emepva Tn nveUpova kai n auto-PEEP mou peTparai
xapnAotepn auto-PEEP Tou avravakAd To HECO 0p0 OAWV TWV
wveUHova oTnv weploxn TEPIOXWY TOU mveUpOvVA

Dynamic autoPEEP  Static autoPEEP




EkTipnon Tnc duvapikAc utepdIdTaonC

Lung ' Total ventilation .« Apnea -
volume
Tidal | _
volume Vi
1 17 Ve
V[_E
FRC S
Time

XapnAog kivduvog yia papdtpavua
OTAv 0 EKTVEOHEVOC OYKOC aépd
givar <20 ml/kg

Am Rev Respir Dis 1989, 140: 5-9



H spappoyn PEEP ponOa otnv opoyevomoinon TEAOEKTVEUOTIKWY
TIETEWV TTOU amoKAivouv PeEATIWVOVTAC £TOI TRV KATAVOUNR TOU
asplopov Kai dieukoAUvovtac Tnv évapén Tngc avanvong

Marini JJ. Am J Respir Crit Care Med 2011;184(7):756-762.



TTwc pmopoupe va pHelwooupe Th
uttepdidTaon?



Ewidpaon Tou apiOpol avanvowv Kai Tou Kard

AETtTO agpiopol oTnv urepdidaraon

Lig
=

80
70

40
30+

* Poiat 20-
4.0

Meiwon Tn¢
urtepdlaraonc He
HIKPOTEPO KATA

AETTTO AgpIoPo Kal
AlyOTEPEC AvaoeC

3.0-

LUMG

Tuxen D AM REV RESPIR DIS 1989; 19
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Enidpaon Tou apiOpoV avanvowv Kai Tou Kard

AEnTO aepiopol oTnv umepdiaraon

m ::::z_ ri/l _lA/l /l/l

Meiwon Tn¢ T fudoopee Tte VT
unepﬁlémonc “*-3:; l

apOus avamvorv | ] I

ot d 5
T NN
i NN
-
\ ﬁ\\ \\\

Tuxen D AM REV RESPIR DIS 1989; 19



Pressure (cm H20)

Emidpaon Tou apiBuoU avamvowyv oTIC TIETEIC TOU TTveUHOVA

Respiratory rate
12 I
12 [
6]
“p<.01
[ -'_I
o w*
— 1 1
[
Auto-PEEP

Leatherman et al, Crit Care Med.2004:32 ( 7 ):1542-1545



Ewidpaon tnc PEEP otnv unepdiaTtaon Tou mvelpova

200,
BP 150 |

(mm Hg)
100
50 . t—e
ED"

ACVP 19

cm HED]1Q*

APes

/4-
p-
2
VE|
Ly 14

0 51015

Tuxen D AM REV RESPIR DS 1939; 19



P

End-expliratory Mlow [ml/sec)

Enidpaon Tou apiOpol avamvowv oTnV TEAOEKVEUOTIKA pon

*':rg'fﬁ B Time (sec)
= 0 1 2 3 4

—i
8 2

200-

Flow (mlL/sec)
2

James Leatherman, CHEST 2015; 147 (6 ): 1671 - 1680



Ai6pOwon Tnc urepdiaraonc

Flow (L/min)

Flow/Time
Inspiration
Normal
N —— | Patient
I |
I I
| } Time (sec)
L l ,
o
Trapping
auto-PEEP
Expiration

Meiwaon Tou
ap19uou
avatmvowyv

Meiwaon Tou
VT

AU¢non Tng
EI0TIVEUOTIKA
pPONC WoTE vda
000ci
TTEPIOCOTEPOC
XpOvo¢ aThv
EKTTIVON



TTiBavég emitAOKEC TOU pnxavikoU aepiopou

Preumomediastinum 6 (21%)
Aspiration pneumonia 4 (14%)
Ventilator-associated pneumonia 4(14%)
Preumothorax 4(14%)
Rhabdomyolysis 3(11%)
Supraventricular tachycandia 2 (%)
Endotracheal tube displacement 2 (%)
Hypotension (requiring inotropic suppaort) | (4%)
Central venous line infection I (4%)
Pedorated duodenal ulcer I (4%)

Carrol CL et al. Pediatric Pulmonology 2007;42:914-919




O uynxaviko¢ aepiopdo¢ otaOepomoiei Tov
aocOevn - dev Tov Ogpamevel

O¢epancia aoOuarocg

BpoyxodiaoTaATika

EvdopAéPia xopnynon KopTIKOOTEPOEIBWY
EvdopAépia xopnynon MgSO4
EvdowAéPia xopnynon P dieyepTwy
Eniveppivn

KeTapivn

Eni Aoipwdouc mapofuvonc avripioTika



H aoBevic pac..

Eixe w¢ emmAoKA
TveUHoBWpaka

TomoBeTNONKE oWARvVAC
TTAPOX ETEUONG

Eme1dh kaBuoTtepoloe n
DPeATiwon TNC TTapd Th
BEATIOTN aywyn
PpoyxX0OKOTTHONKE -
d1amoTWONKE N TTapouaia
PuopdTwy PAEvvng
evooPpoyxIkd Ta oTroid
amopakpuvOnkav

H aoBevic eERAOe amo Tn
MEQO petd amé 10 nuépecg
voonAgiacg




RESEARCH Open Access

Extracorporeal membrane oxygenation for
life-threatening asthma refractory to
mechanical ventilation: analysis of the
Extracorporeal Life Support Organization
registry

Hye Ju Yeo'”, Dohyung Kim”?, Doosoo Jeon'”, Yun Seong Kim'~, Peter Rycus®
and Woo Hyun Cho'”

Abstract

Background: The use of extracorporeal membrane oxygenation (ECMO) in cases of near-fatal asthma (NFA) has increased,
but the benefits and potential complications of this therapy have yet to be fully investigated.

Results: In total 272 patients were included. The mean time spent on ECMO was 1764 hours. Ventilator settings, including
rate, fraction of inspired oxygen (Fi0Q,), peak inspiratory pressure (PIP), and mean airway pressure, significantly improved
after ECMO initiation (rate (breaths/min), 190 vs. 11.3, p < 0.001; FHO, (%), 81.2 vs, 4BB p < ﬂm1 PIP I[t:rnH,.{J:lr
38.2 vs, 250, p < 0001; mean airway pressure (cmH;0): 214 vs. 142, p < Q00 : 3

was significantly decreased after ECMO support (295 vs. g
and the rate of survival to hospital discharge was 83.5%.
complications being the most common (28.3%). Other complications | cardmascmar (26.1%),
mechanical (24.6%), metabolic (22.4%), infection (16.5%), neurologic (4.8%), and limb ischemia [?.ﬁ'!ﬁ] Of the hemorrhagic
complications, cannulation site hemorrhage was the most common (13.6%). Using multivariate logistic regression analysis,
it was found that hemorrhage was assodated with increased in-hospital mortality (odds ratio, 297; 95% confidence
interval, 1.07-824; p=0036). Hemorrhage-induced death occurred in four patients (1.5%). The most common reason

for death was organ failure (37 .8%,).

(Continued on next page) Crit Care. 2017 Dec 6;21(1):297




RESEARCH Open Access

Extracorporeal membrane oxygenation for L
life-threatening asthma refractory to
mechanical ventilation: analysis of the
Extracorporeal Life Support Organization
registry
Hye Ju Yeo'?, Dohyung Kim”?, Doosoo Jeon'”, Yun Seong Kim'~, Peter Rycus®
and Woo Hyun Cho'*
Respiration Rate Fict, Drivirg Pressare (8P=7, P, )
: | | — ¢
; L : ' 2 I
| ITNOE ey B ofeadin WAk W | TRl LSRR i
Fig. 2 Difference in mechanical ventilator settings between pre-extracorporeal membrane ooygenation (baseline) and after etracorporeal
membrane oxygenation initiation. The driving pressure (AF) significantly improved after ECMO initiation, ECMO, extracorporeal
membrane oxygenation “p< 0.001

Crit Care. 2017 Dec 6;21(1):297



Ann Adlersy Asthma Irmmounas] 110 (20713 ) 200—3208

Contaemnts lists awvailable at Sciverse Sciencellirect

etters

Extracorporeal membrane oxyegenation is indicated for status asthmaticus
refractory to maximal conventional therapyw

Ventilation | BIFAF + P53V, Fi02 0.5-1.0, PEEF 8- 10cmH:0, ¥ =1 30ml J
Drug therapy . prednisolone 120 mgiday + aminophylling 730 mg/iday |
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TeAewvovrac. .

To Ppoyxiké adoBua amoTteAei peiov mpoPAnpa vyeiag, apopd 0Aeg
TIC NAIKie¢ Kal pmopei va odnynaoel akoun kai ato Bdvaro

300.000.000 aoBeveic e QOB TIAYKOOULWC

e 250.000 Bavartol ano aclua / £To¢

e 2-20% Twv elocaywywv ot MEG: yla aobua
* 1/3 xpelalovtal LNYAVIKO QEPLOUO-SlacwAnvwon
* Qvnrotnta: 10-20%




TeAevovrac. .

H pnxaviki utoaTApiEn TnG avamvong oTou éxel €vAeifn, ival amapaitTnTh yia
TNV ATTOQYUYH HOIpaiwy TTEPITTTWOEWYV

2.TOX0C TOU UnxavikoU agpiopoU ival n peiwon Th¢ uttepdidTacng Kai oI n
d16pBwan TNC uTtEpKaTviag

Aedopévne Tne Kupaivopevng ¢UoNC Tou VOORHATOC ATTAITEITAI OTEVA
TapakoAouBnon Twv PnxXavikwy 1010TATWY Tou TiveUpova Kal avdAoyeg
TPOTIOTIOINCEIC TWV PUBUITEWY TOU AVATIVEUOTAPA

H éykaipn xphon Tou ECMO, 181aiTepa oe pn PeATiolpevn uttoaipia n copaph
untepkamvia (pH <7.2) otoxelel oTnv eAaxioToToinon Twy avemOuuNTwWy
EVEPYEIW TOU pnxavikou agpiopol (uttepdidraon, papdTpaupd, aipoduvapiki
aotdBcia). fdotooo, Xxpeidlovral Kar dAAa dedopéva TIPOKEIHEVOU va
amoaagnviaTei h Oéon Tou oTn Bepameia Tou copapoU AoOUATOC 0 UNXAVIKO
aepIopo.



Euxaprorw yia tnv mpoooxti oac!
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