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AZOMA: oplopoC

e EtepoyevnC vOGOC

e Xpovia pAeyovwdNC vOoOoC aEpaywWYywV
e Bpoyxlkn unepavtidpaoTtikoTnta

* Mapayovteg Kvduvou

e Yrotpormalovta sneloodia BAyxa, cuplypol, Bwpakikol dAyouc,
duormvolog

* MMepLOPLOUOC EKTIVEVOTIKNC poNnc (avaotpedpotnrto-petaBAntotnta)
e Juxvn voooc (1-8% yevikou MAnBuopov)-300 ekaT MOYKOOULWG
* Mapo&uvaoelg mou xpnlouvv voonAeia oe MEO: Bvntotnta 10-20%

GINA 2018



Asthma and Your Airways
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Asthma and comorbidities

ai Obesity H\\\\ " - “\\ , ’
(/ v " / B e YPYnAoc erumoloopoc FOM os
/(i) Increases \Metabol; | ' ’ 0
| asthmarisk  [Metabolic syndrome) aoBevelc pe acOBua (35-80%)
(ii) Complicates [ncreases , / '
/ \LII]]]LII Mhm\ \Nh““ risk (? i ZUVGEG” ron lJ.E OUXVEC napOEUVGELC
-’ | \ Kol EAALTT) EAeyxo acOpuatog
Previously recognized , \ ‘ ' ’
wmnrbiditics/l?uclm‘s :’/ \ I)nbeltsmellltus "“| ° BE)\TLan ron: BE)\TL(UO” aceuaroq?
[ \ Increases ] , , , ,
@ | Asthma \ asthmarisk /e Mowa 6oon PPI-Alapkela Beparmeiag e
Rhinitis \ I % : 5
Atopy/allergy \ <_
Vocal m‘rd d):r&illlluliﬂl] x\\ 5 ° wUXLatleéq aaeévsleq O€ aGeEVEiq
Smoking /_______":--_---:-__‘:‘_-\;-" [ (i) Increase \ LLE dceua: 34%
COPD /( ardiov N,Uln \ ‘ th]] risk
| |/ diseases \‘() ﬁlﬁ’l'jff’,{‘11t{i],l, . / * Au€avouv kivduvo mapofivoewy,
‘ | High risk d 1 '
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\_\ adult-onset UTTOEKTIUNON CUUTTTWHOTWY

Expert Rev Respir Med 2011 ;5(3):377-93, Curr Opin Allergy Clin Immunol 2013, 13:78-86, Mediators of Inflamm 2016



e Taxela emdeiviwon TWV CUUMTWHATWY O HLACTNHA WPWV N NUEPWV
e KUplot ekAuTtikoi mapayovtec: aAAepyloyova-ioi

e Entitaaon tng PAeypHovng

e Melwon TNG EKTIVEVOTLKNG PONC TtoU UmopeL va petpnBet (PEF)

e JuvnBwc og xpovio cofapo acOua

e Mniopouv va cupfouv o€ acOua orotacdnmnote Baputnrog

e Mewwvouv tnv oLtotnTta (WNC

e JupBaAAouv otn Bvntotnta (10-20%)-250.000 npwipotl Bavatot
eTnoilwc amno acbuo (WHO)

GINA 2018



Asthma exacerbation: High risk of death

* |[oTOpLKO coBapwv MapoéUvoewyv © YITOEKTLNON VOCOOU -

. Ioropu«') 6L0L0’w)\r']vwonq AOYW e Kakn xpnon otabepnc aywync -
MOpOLUVONG AoBUaTOG e MeydAn Stakbpavon PEF (>50%)

* 2-3 emaywvgﬁq TO TeAevuTaio €toc ESOPTUUEVOL O B SLEVEPTEC
AOYyw TapoEUVOEWV Bpayeioc Spdonc (>1 l

e ELoaywyn tov teAevtaio pnva kouti/uAva)
GTO VOGOKOWELD AOYW e Xwplc aywyn U eloTVEOUEVL
KOPTLKOELON

nopoéUVoewV
e Yuyokolvwvikol Aoyol

* Y& AywyNn UE CUCTNHATIKA

otepoeldn N npoodatn dlokomn , , ,
o XwpLC Latplkn mapakoAkovdnon

GINA 2018, ATS 2009, BTS 2009



4 evdeierc emkivouvng

[uvaika aaGevr']q 40 sTWV viatn {wn tapouvonc

* MMpooepyetal ota TEM Aoyw duonvotrac, Brxa kot Bwpakikov aAyouc
EMOEWVOUEVWV ATIO 3 MEPOU

e ATOMLKO OVOUVNOTLKO: KortalOALtTikn cuvépopun, NOMM, Bpoyxiko
aocBOpa oo 15 €TlaC, MEPLOTACLOKA XPNON OYWYNC ME
Formoterol/budesonide €w¢ mpo 2 etiag, xwpic mapakoAouOnon
OLTtO MVEVOVOAQYO, Kapllo voonAeia yia mapoéuvon acOpuatoc

e QappakevuTtikn aywyn koat'oikov: fluoxetine , omeprazole 40mg,
salbutamol kat’emikAnon

* Mapovoa vooog: amo UNvoc Kadnpeptva emetcodia duomvolag, Bnxa
Kol Bwpakikol ailyouc, kadnueptviy xprion salbutamol (>5 puffs/d)




TEM-20:30

e KAk e€€taon: oyn maoyovtoc, Suomvola otnv NPEuLa,
NMPOCOVATOALOMEVN

* RR: 30/min

e AlN: 145/90mmHg, HR: 120/min

e MIAAEL e AEEELC-XPNON ETILKOUPLKWYV HLUWV
e ©:37,2°C

e AKPOOLON TIVEULLOVWV: EVTOVOL OUGLKOL poyXoL apdoTEPOTIAELPQ,
MOPATOON EKTTIVONC

e SpO,: 90% (FiO,: 21%)



MNapoéuvon aoBuatog: otadlomoinon

NoapapeTpog Hmua MétpLa

Avomvola/0<on Ytn Badion/umopet va OuAio/kaBlotr B€on
EamAwoel

OultAio/gypnyopon Mpotaoelg DOpaoelg/ovyyxuon

Avaryv cuxvotnta AuEnuevn Auénuevn

Erukouplkol pUeg ZuvnOwg oxL ZuvnOwg val

JUPLYUOG ‘Hmiog-teAoekmveuotikog | Eviovog
Kapd.ouyxvotnta <100/min 100-120/min
Napadofoc opuyuog Oxt 10-25mmHg

PEF peta BA (%pred) >80% 60-80%

Pa0,-PaCO; (21%) K$p-<45mmHg >60mmHg-<45mmHg
Sa0; (21%) >95% 91-95%

GINA2018




TEM-20:30

O¢uyovoOepansia

B,-6leyéptec Bpaxeiac dpaong (SABA)
2UOTNHOTIKA KOPTLKOELON

HKI: pAeBokopuPikn taxvkopdia

Epyaotnplakoc EAeyxXoG: Xwpic
AEUKOKUTTAPWON, XwpPic aAAa taBoAoyika
gupnuoTa

ABGs (21%): 60/30/7,49 HCO;™: 25




Epwtnon 2: Mola-noLEC aro TLG mapakatw Bepareiec ywa tnv
ooPapr) mapoéuvon acOuatoc AEN €xouv Loxupn €vdelln;

A. O€likO poyvnoLo

B. ELOTtVEOLLEVOL KOPTLKOELON
[. Impatpormnio

A. AptvoduAAivn-8goduAAivn
E. AvtiBloTika

21. A+E

/. B+A+E




Emergency Departn
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Elortveopevol B, dleyeptec Bpaxeiag dpaonc (SABA)

e Elontvo€c pe B2 dieyeptn Bpaxeiog dpaonc (caABoutapoAn):
-2-4 (400-800g) etonvoec ava 20 Aentta tnv 1n wpa! (pMDI)
-2,5mg péow nebulizer (oxygen driven) ava 20 min

->oBapoc mapoéuouoc: 6-10 swonvoec/wpall!

e JuveXNG vedpelomnoinon HE Ba SLEyEPTEC O€ MepLITTWON PTWXNAG
arntavinong : 10mg o€ 2 wpsec ( 1A)

+ 3§ Cochrane
o Library

Management of asthma exacerbation GINA 2018, ATS 2009, BTS 2009
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e Juotnuotika Koptikoeldy AMEZA (AMOAYTH ENAEIZH): ZE OAEZ TIZ
NAPOZYNZEIZ AOMATOZ (1A)

-npedviloAovn 0,5-1mg/kgBZ (1 vdpokopti{ovn 200-400mg)-pos 1 iv
-€Aeyxoq pAeypovng

-peak effect: 9h, evapén dpaonc: 4h
-dlapkela Beparmeilac: 5-7 nUEPEC
-Kawvéva odpeloc amno peyalltepec dooelc/pueyaitepn -
dlapkela Bepareiog |

-Oxt otadlakn peiwon §éonc 'y Cochrane e
uio# Library R L

I

Management of asthma exacerbation GINA 2018, ATS 2009, BTS 2009



Elomtveopeva KOPTLKOELON?

e YYnAecg 600l ( >2000mcg fluticasone) miBavov ipoapBavouv Tig
ocofapec mapolUVOoELC (xopriynon €VIOC wpac aro TNV evapén
OUMTTTW u('lT(.L)V-Cochrane database zo1z)-evidence A

* JUOTNVOVTOL OE QVTLUETWTILON TtoPOEuvonC KAt olkov

e AyvwoTto av tpocOETouv otn 6pdon TwWV CUCTNUATLKWY
koptikoeldwv (conflicting evidence)

e AEV CUOTAVOVTAL OTNV OPXLKN AVTILHETWTILON coBapn¢ rmapoéuvong
AcOLOTOC OTO VOGOKOUELO, WOTOOO XPNOLHOToLoUVTOLL

* Anapaitnta otnv Ospaneia peta tn BeAtiwon (mpoAappavouv
HEAAOVTIKEC MOLPOEUVOELC)

1§ Cochrane
Management of asthma exacerbation GINA 2018, ATS 2009, BTS 2009 € Libra ry



AvTiXoALvepyYLKA (UtpaTporiLo)

e 3£ CUVOUOIGMO ME ELOTTVEOMEVO B-Oleyéptn (evidence B)-cochrane
Database 2017

e ap)Lkd 0,5mg x2 evtoc plac wpog
e guvexela 0,5mg x3-4 bopec/d
e oc coPBapec mapoéUVOoELC

e OXL 0OdeAOC peta TIc 12-24h
e BeAtiwon FEV,

e Melwon riBavotntac VOoNnNAELOC (Ann Emerg Med 1999 ;34(1):8-18)

e AodbaAE
baeg 1\ Cochrane
o Library

Management of asthma exacerbation GINA 2018, ATS 2009, BTS 2009
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e Artodedelypevn BpoyxodLaoTAATLKN LOLOTNTO (JAMA 1989;262(9):1210-3)

e BeAtiwon avarmnveuotikng Aettoupyioac (FEV,) og aoBeveic pe
T[(Xp(l)gU von o6 HLATOC (Cochrane Database 2014, Emerg Med J 2007 ; 24(12): 823-830)

e Kaveva odpeloc og NriLec nopoUVOELC
e Juotnvetal os ocoPapsg mapoéuvoelc (FEV < 50%)

e EvbodA<BLa: 1 86on (2gr MgS04/50 ml N/S 0,9%) o€ 30min
(evidence A)

e Elonveopevo: AtaAvon B2 dleyEptn o€ Lootoviko Mg (evidence B)

+ N Cochrane
o Library

Management of asthma exacerbation GINA 2018, ATS 2009, BTS 2009



ApLvodUAALVN?

e Aev unapyxel emumpooBeto 0dpeNOC O OXECN LE ELOTIVEOUEVOUC B2
OLEYEPTEC KOLL CUCTNLLATIKA KOPTIKOELON (Cochrane Database 2012)

 MOavn anoteAecpatikotnta o€ near-fatal asthma
e Aoon doptionc: 5mg/kg

e Adon gyxvonc: 0,5-0,7mg/kg/h g

e ToélkOTNTA-APPUBLLEC u‘ih |

e AEV OUGTAVETOL : Cochrane ”ﬂf“"““:'ii_;
(‘%) i ==

K

- —

Management of asthma exacerbation GINA 2018, ATS 2009, BTS 2009



AMEC Beparmnelec

e EAsyxopevn ofuyovoOepaneia wote Sp0, 94-98% (1B)

e Adpevalivn: povo im oe nepintwon avadulaéioc, iv xopriynon dev
npoocBEtel BpoyxodLaotaAtiko opeAog

* B, SleyEpTeC iv: BEV OUGTAVOVTAL (Cochrane Database 2001), EXOUV
xpnowuornotnBet in extremis (200pg/20min, 0,1-0,2pg/kg/min)

e AvtileukotpLevia-BAevvoAutika: OXI
e AvtiLotikd: povo ni evdeiéewv (epmUpeto, mruwdn ntvela)- 1B

+ N Cochrane
o Library

Management of asthma exacerbation GINA 2018, ATS 2009, BTS 2009



Epwtnon 2: MNold-moLEC o TLC opoKATw Bepareiec ywa tnv
ooBapn napoéuvon acOuatoc AEN €xouv Loxupn EvOeln;

A. OeLiko payvnolo (oe vedbelomnoinon r/ko evbéodAepiwc)
B. ELOTtVEOLLEVOL KOPTLKOELON
[. Impatpormnio

A. AptvoduAAivn-8goduAAivn
E. AvtiBloTika

2 1. A+E

Z. B+A+E




Asthma exacerbation management

IMMEDIATE

ASSESS SEVERITY AND START BRONCHODILATOR

Table. Rapid primary assessment of acute asthima in adults and children

at

Mild/Moderate Severe Life-threatening
Any of: unable to speak in Any of: drowsy, collapsed,
Can walk and speak whole sentences, visibly breathless, exhausted, cyanotic, poor
sentences in one breath increased work of breathil;g, respiratory effort, oxygen
oxygen saturation 20-94 saturation less than 20%%

Give 4— 12 puffs salbutamol (100 mcg Give 12 puffs salbutamol (100 mcg per Give 2 x 5 mg nebules salbutamol via
per actuation) via pMDI plus spacer actuation) via pMDI plus spacer continuous nebulisation
OR Start oxygen
Use intermittent nebulisation if patient Titrate to target oxygen saturation of
cannot breathe through f;J):)acer. Give 92-95%6
5 mg nebule salbutamol. Drive nebuliser

with air unless oxygen needed
Start oxysen

Titrate to target oxygen saturation of
P2-25%6

ARRANGE IMMEDIATE
TRANSFER TO
HIGHER—-LEVEL CARE
Notify senlor staff

Ventilate if required (NPPV or
intubate and ventilate)

Figure. Initial management of
life-threatening acute asthma in
adults and children

REASSESS SEVERITY

Table. Secondary severity assessment of acute asthma in adults and children aged & years and over

In non-acute care settings, arrange immediate transfer if no improvement

CONTINUE BRONCHODILATOR

Repeat dose every 20— 30 mins for first Repeat dose every 20 minutes for first
hour if needed or sooner as needed hour (3 doses) or sooner as needed

Continuous nebulisation until
dyspnoea improves.

Then consider changing to pMDI plus
spacer or intermittent nebuliser
(doses as for Severe)

. . ¥

IF POOR RESPONSE, ADD IPRATROPIUM BROMIDE

8 puffs (160 mcg) via pMDI (21 mcg/actuation)
OR
500 mcg nebule via nebuliser added to nebulised salbutamol

Give dose every 20 minutes for first hour. Repeat every 4—6 hours as needed

-
CONSIDER OTHER ADD—ON TREATMENT OPTIONS
le. Add-on treatment options for acute asthma
-

Arrange immediate transfer to higher-level care If no improvement or worsening

Management of acute asthma, Australian Asthma Handbook 2017




WITHIN
FIRST
HOUR

TART SYSTEMIC CQRTICOSTEROIDS

Pral prednisolone 37.5-50 mg then continue 5-10days
OR, if oral route not possible
Hydrocortisone 100 mg IV every & hours

4

REASSESS RESPONSE TO TREATMENT (1 HOUR AFTER STARTING BRONCHODILATOR)

Perform spirometry (if patient capable)

Repeat pulse oximetry
Check for dyspnoea while supine

AFTER
1-HOUR Dyspnoea resolved Symptoms and signs Persisting severe or
CHECK unresolved life-threatening
Any of: any persisting dyspnoea, acute asthma
inability to lie flat without dyspnoea,

OBSERVE FEV 1 <60% predicted,

for more than 1 hour after dyspnoea l

resolves

POST-ACUTE CARE ARRANGE HOSPITAL TRANSFERTO

Ensure person (or carer) is able to ADMISSION HIGHER-LEVEL
monitor and manage asthma at home C.AR E

Provide oral prednisoclone for ‘

5-10days . o
ol N

Eﬂhﬁ]l:‘;l:ﬂdcnachln:nrmtmh:ier D ADD-ON DISCUSS TRANSFER
Provide spacer if needed TREATMENT OR RETRIEVAL WITH
Provide interim asthma action plan Table. Add-on treatment options for SENIOR MEDICAL
Advisefarrange follow-up review acute asthma STﬂFF

Management of acute asthma, Australian Asthma Handbook 2017




Eloaywyn aoBevouc otn MEBG-23:00

e AVonvola-tayurnvola (RR: 30/min)

e EKTTVEUOTIKOC CUPLYMOC-TIAPATOON EKTTIVONG
* Sp0,: 95% (MV 35%)

e AN: 130/70mmHg, HR: 120/min

e ABGs: 75/38/7,39 HCOs™: 26

e A/o BwWPAKOC: YWPLC EMUTPOCOETEC OKLAOELC, XWPLC ElKOVA
NVEL HOBwWpaKa




MEO-23:30

e Eppévouoa tayumvola-duomvola
e MpodEpel povo Ae€elc- AlEyepon
e Edidpwon, TPOUOC AKPWV

e 'Evtovoc ouplypog

e Xprion €MIKOUPLKWV LUWV

e Juvexlon PpoyxodlaotoAng (continuous)
e MgSQO4, apwvodulAivn, LITPATPOTILO

e AvarmtAnpwon K*-xopynon vypwv

e Al:110/80mmHg, HR: 110/min

e ABGs (MV 35%): 78/43/7,33 HCOs™: 26




A. NAl e

Inspiratory
Pressure
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MNapoéuvon acOuatoc: YMEPAIATAZH

— RV IRV
Asthmatic lungs
5 s w
2 : j
Q | .
? ormal FRC
O Normal: lungs Vir
E . frapped v q
-
FRC
FRC
0 | =
Insp.  Exp. |
{ fe TIME
Cahcal Care
Normal Status

Critical Care 2005; 9:581-587, Clin Rev Aller Immunol 2012;43:30-44 asthmaticus



MnXavIopOC LTTEPOLATACNC

A0¢non avtioctaong

U BT DA Ve OTNV EKMVEVOTLKN poN

EKTIVEUOTLKI PON HELWVETOLL Expiratory narrowing of the 4
glottic apperture

Reduced lung recoil 1 i

Contraction of inspiratory ﬂ
muscles during expiration ’

Obstructed airways
!

courtesy of Sigala |

Mechanisms of hyperinflation in asthma, ERJ 1990;3: 619-624
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/ RN Dynamic hyperinflation
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Pressure ®

Avvapikn vniepdiataon= Anpovpyia PEEPi



A Healthy

\

\
Lung \
Elastic

Recoil

DuoloAoyLKo

y
Elastic

e N

J Appl Physiol. 2009; 107: 309-314

0 (+)



AuénpéEvo poptio —Atadppaypotikn KOmwon-YTEPKOTIVIKA

OLVOTTVEUOTLKN QVETTAPKELQL

Pi/Pimax

50~
01

4
I ¥

| E
EAacoTiké Qoprio Avam;g:r‘;;é Ly
lvevpova Nevpiki Kal --E‘0
Ehaoriké ®oprio i R

OQuwpaxikol Toly. :it:;r;;::‘ y J J 'J
& 0-
AviioTdoeig Muik 1oy B, 10 min [ hr 8 hr U hr
®OPTIO [Pi] 9 bt e
EMAPKEIA [ Pimax ] 100 ms

J Appl Physiol 1995; 500:193-204, Eur Respir J 1996;9:2383-2400



Hyperinflation: cardio-pulmonary interactions

COPD Exacerbation

l

Worsening expiratory
flow limitation :

< TV/IQ panic

« 1 Pa0, ﬂ

. 1PaCo, Dynamic hyperinflation

. tH (1EELV, |IC)

€——>» Tachypnea

- Distress, anxiety,

Increased respiratory €=—>p
neural drive

¢ v ¢

Mechanical Gas Neuromechanical Cardiovascular
disadvantage exchange uncoupling effects

+ TPEEPI » TVy/V;dueto « Dyspnea « T Pulmonary

. J’CLdyn constraint of V, - Unsatisfied inspiration arterial pressure

+ | RV preload
« T LV afterload

« T Elastic/threshold
loading of inspiratory
muscles

+ |nspiratory muscle
weakness COPD Research and Practice 2015




NIV is status asthmaticus




AMERICAN COLLEGE OF

‘h.
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| - Pacoe | —— pH =3
- - 7.4 -
] L/—J"/J - 7.36 P H
g5 - ++ —?Bﬁ
. A = E7.34
B0
7,32
55 1.3
L 7.28
. : D Prospective-observational
o [ I [ 72 17 patients-coBapn mapotuvon
Ty T —- T T 7 ) 7
Bassine | <2 2OMs | Giehes  1224nm NIV oe napofuvon acOpatog pe
- HA = M UTTEPKATIVIA 2 WPEC PETA
P PEC K
1305 [ A A
125 30 bOPUAKEVUTLKI Oywyn
120 :25 BIPAP 15/5
116 | Arntotuyia NIV: 2 acBeveig
110 i ’ v v
105 = BeAtiwon avamnvevoTtikng o¢Ewong
100- 15 BeAtiwon KAWVIKNG ELKOVOG
95 [
90- —e : R E— -10
Baseline <2 hrs 2-6 hrs 6-12 hrs 12-24 hrs

Chest 1996;110:767-74



—
(- ]
=

Patients in the Respiratory ICU (%

=]

A Prospective Randomized Controlled Trial on the Efficacy of Noninvasive

Ventilation in Severe Acute Asthma
Gupta D et al, Respir Care 2010;55(5):536-43
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Standard Medical Therapy NIV

(n = 25) (n = 28)
Primary Outcomes
= 50% improvement in FEV, over baseline (n, %)
At1h [1(44) 10(36)
At2h 12 (48) 15 (54)
At4 h 16 (64) 24 (86)
ICU stay (median and IQR h) 24 (18-36) 10 (8-20)
Hospital stay (median and IOR h) 4 (48-72) 38 (24-48)
Secondary Outcomes
Time to disappearance of accessory muscle use (mean + SD h) 32+ 1.7 23+ 14
ose of inhaled salbutamol (mean = SD mg) 8104 L VERLN
E;;; inhaled ipratropium (mean = SD mg) 16%22 3228
ailure of primary therapy (n, %) 4(16) 200

Gupta et al Respir Care 2010



Traffic light approach for NIV for severe acute asthma attack

Aims of treatment Standard Noninvasive Invasive
medical ventilation® ventilation
therapy

Yellow light: older

Respiratory
failure status
No Acceleration of
bronchodilatation
No Prevention of

ages, no pheumonia
as trigger, no

acute respiratory
failure

Mild-to-moderate

comorbidities, expert
and monitored setting

Prevention of
intubation

Severe

Alternative to
intubation

Ann Am Thorac Soc 2016;13(7):1005-7, 1096-1104



Kapia cvotaon unép  katd MEMA

Av dokipaoteil NIV o acBevig mpémel va mapoakoAovBeite oteva
(Evidence D).

OxL o€ dleyeptikoU ¢ aoBeveic

OxL ebappoyn KAtaoTtoAnG

BTS/ICS guidelines 2016

insufficient evidence to support the use of NIV in AHRF in acute asthma (Level 3)

IMV in acute asthma carries a very low mortality rate. Most asthma deaths relate
to presentation in extremis or a failure to immediately implement IMV when
indicated rather than a failure of IMV per se (Level 2+)

NIV should not be used in patients with acute asthma exacerbations and AHRF
(Grade C)

Acute (or acute on chronic) episodes of hypercapnia may complicate chronic
asthma. This condition closely resembles COPD and should be managed as such
(Grade D)



NIV trial should be considered in selected patients with acute asthma
and respiratory insufficiency (evidence B)
Experienced personnel (nurses, doctors, respiratory therapists)
Protocol?
Patient individualization
Appropriate setting for intubation

British NIV can be used only in ICU setting
Thoracic Does not replace intubation
Society Large RCT’s needed




NIV oto ametAntiko yia tn {wn acopa

KPITHPIA TIA AOKIMH ME NIV
RR> 25/min
HR>110/min
XpNon EMKOUPLKWYV OVATIVEUOGTIKWY LUWV
vrtoarpia, AAAA pe Pa0,/FiO; >200 mmHg
unepkarnvio, AAAA pe PaC0,<60 mm Hg
FEV1 <50% predicted

NPPV in severe asthma attack, ERJ 2010;19 (115): 39-45

ANTENAEI=H AOKIMHZ ME NIV

e Avaykn apeonc StaocwAnvwaonc

e Awoduvaplkn aotabeto i/kot HKM
aotaBela

e YoBopn umoatuia

e Enurtedo ouveldnonc LelwUEVO

2XETIKE2 ANTENAEIZEI2

YoBapn umepkamnvia
2oBapn dleyepon -Mtwxn cuvepyaoia

‘EAAeLPn eKMOLOEVUEVOU-EUTIELPOU

TLPOCWTILKOU



NIV oto anetAntiko yia tn {wn acopa

EOAPMOTH NMANTA XPH2H 2E MEO
Maoka: pLVOCTOMATLKNA | OAOTIPOOWTILKA No MHN ka@uotepnoeL n
IPAP: 5—-10cm HZO Glaowkr{lvwo'n

EPAP:3—-5cm H20

Npoodeutikn T tng IPAP kata 2 cmH,0/ 15
min [IPAP <25 cm H,O]

2TOXOzZ: | RR< 25 /min, monitoring ABG,
aveon aocBevou¢

AIRWAY

TROLLEY

NPPV in severe asthma attack, ERJ 2010;19 (115): 39-45




A. NAl

W Inspiratory

Pressure

PEEP



MEO 23:30 MEO® 00:10
Antodoaon yla dokipoaoio pe MEMA EPAP: 5 cmH,0, IPAP: 10 cmH,0
EPAP: 3 cmH,0, IPAP: 5 cmH,0 AcBevng SleyepTikn
ZUVEXLON BPOYXOOLOGTAATIKAG AYWYNG RR: 30/min
O¢uyovoBeparneia AM: 110/60mmHg, HR: 120/min
MNapakoAouBnon KAWVIKAC ELKOVAC-{WTLKWV Xpron €MIKOUPLKWV LU WV
onUELWV BpoyxOOTIO.OLOC-TIOPATAON EKTIVONC
Stadiokf avénon EPAP-IPAP ABGs (FiO, 40%): 80/50/7,30 HCO5~ 27

AIAZQAHNQ2H



Intubation in status asthmaticus

ENAEIZEIZ
-Cardiac/r AIRWAY
-Alatapoy TROLLEY

Eruxkeipey  H AMMOMAZH MNA AIAZQAHNQ2H
-Silent che ITHPIZETAI ZE KAINIKO KPITHPIO

-Bapla umt

-Aduvapic ) Oepareia
-Yrtoéuyovaltuia: oravio aitio SLtaocwAnvwaong

-Yriepkarmvia: ano povn tnc 6ev anotelet evdelén StaocwAnvwong

ATS 2009-Management of asthma exacerbation, Proc Am Thorac Soc 2009;6: 353-393



Rapid
Sequence Position

Intubation in status asthmaticus ncsbaion
- r =

e Eunepia Staopaiiong agpaywyol (50% twv eMUTAOKWY
cupBatlvouv otnv mepL-dltacwAnvwaon mepiodo)

e Meyalo eupoc orouarorpaxaakou ocwAnNva (vuvaLKeq 8mm ID,
avopec: 9Imm ID): pelwon avIloTACEWVY, ATTOMAKPUVON EKKPLOEWV

e Rapid sequence intubation (RSI): taxeia etoaywyn otnv avaicOnoia
KoL puoyaioon

-Ketamine ( 1-1.5mg/kg) : +BpoyxodlaoctaAtikn dLotnta
-Propofol (2mg/kg): +BpoyxodlaoctaAtikn tbtotnta?, untotaon (SOS)

-Succinylcholine: 1-1.5mg/kg (¢kAuon wotapivng?, umepK*),
vecuronium

ATS 2009-Intubation and mechanical ventilation of the asthmatic patient with respiratory failure, Proc Am Thorac Soc 2009;6: 371-379



Intubation in status asthmaticus

e [lpocoxn otov aEPLOUO e aepoBalapo (emdeivwon vmtepdLataonc-
shock)

e Yrtotaon: oAU cuxvn HETA T SLacwAnvwon

-KOTOLOTAATLKO paAppaKaL
-UTTOOYKOLULLOL
-uTtepdlataon
-TIVEU OB WP ALKOLC

ATS 2009
Intubation and mechanical ventilation of the asthmatic patient with respiratory failure, Proc Am Thorac Soc 2009;6: 371-379



Epwtnon 4: Mold¢ amno touc Paotkouc TUTOUC EMepBatikol
LNXQVIKOU aEPLOopoU €XeL amodeLyOel kataAnAOTEPOC YL

acBevn pe napofuvon aocduatoc;

* A. PCV

* B. VCV

e [. Aev UTIAPXEL CUOTAON YLO KATTOLOV OTIO TOUC 2




MnxavIKOC aepLopog oto status asthmaticus

MEIQ2H YIMNEPAIATAZH2
ANO®YIH BAPOTPAYMATOZ
ANO®PYIH AIMOAYNAMIKHZ KATAKPHMNIZHZ




MnxaviKog aeplopoc oto status asthmaticus

Controlled hypoventilation-permissive hypercapnia
Darioli and Perret 1984

PROGNOSIS IN PATIENTS REQUIRING MECHANICAL VENTILATION
IN STATUS ASTHMATICUS

Episodes Martality
Study Year () Deaths (%)
Riding and Ambiavagar (8) 1967 26 4 15
lisalg and associates (4) 1969 29 4 14
Lissac and Labrousse (5) 1871 19 4 21
Sheehy and associates {10) 1972 22 2 9
Scoqgin and associates (9) 1977 21 B 38
Cornil and associates (25) 1977 58 6 10
Westerman and associates (12) 1979 42 4 9.5
Webb and associates (11) 1979 20 7 35
Picado and associates (7) 1383 26 6 23
‘ Present study 1983 34 0 0

Am Rev Respir Dis 1984;129(3):385-7



ME((L)OT] UT[EpGL('XTCXGT]QZ VT, RR, TE (Tuxen and Lane 1987)

60 Lj,l L/Ll Ppeak 1. Na dedopévn Tun VE,
S e n unepdidracn
MELWVETOL ME
ocuvduaomo xapnAou
VT Kat uPNAwWV TIHWV

Airway pressure
(cm H20)

End of inspiration

Lung volume
()
N
)

RR

End of expiration

re 2. Mo dedbopevn Tun VT,
10 RR (cycles/min) 4
06|10 16 0e )10 16  viay n urtepdiataocn
— 22/54 o0\ 1232 5o Teleee) HELWVETAL AU EAVOVTOC

1o TE ( peiwon RR)

Intensive Care Med 2006; 32: 501-510



Melwon vntepdlataong: avénon TE (Tuxen and Lane 1987)

90 -

80 -

70 -

60 -

50 -

40 -

30 -

20 -

10 -

0-

111

o
18 12

RR (cycles/min) 6
VT (1) 061 | 061 | 0.61
VE (I/min) 11 7.4 3.7
TE (sec) 29 | 45 | 95

End-expiratory flow Ppeak
{ml/sec) {ecm H20)

Pplat
(em H20)

Intensive Care Med 2006; 32: 501-510

i &

PEEPI
(cm H20)

2e VE<10It/min, n

avénon TE >4 sec dgv

EMLOPA GNUOVTLKA
otnVv umepdLataocn




Meilwon vrnepdilataonc: Inspiratory flow (Tuxen and Lane 1987)

Alrway pressure

Lung vomume

801

60

(cm H20)

20 -

{l)

FRC .

40

] _Ppeak
. 4
' Tﬂ*%ﬁ Pplat

et T

__End of inspiration ZE GUVGﬁKEC UtIJnAO(J VE,
HELWON UTtEpOLATAONC UE
—End of expiration oU&éNoN ELOTTVEVOTLKAG
PONG

5451 45 3229 23 1715 11 Te (sec¢)
100 70 40 100 70 40 100 70 40 Inspiratory flow ('min)

1 1 1 VT (1)
10 18 26 Ve (I/min)

Intensive Care Med 2006; 32: 501-510



Volume control or Pressure control?

Pressure control Volume control

V0]umf\ VOIumf\

Flow End of insp. flow End of insp. flow

Pressure

Peak p.

Pressure - j"ateau D-:' rasisk:

Compliance




Volume control: ventilator settings

Ventilatory parameters

Mode

Minute ventilation

Tidal volume

Respiratory rate

Plateau pressure
nspiratory flow rate
nspiratory flow waveform
Expiratory time

PEEP

F10;

Settings

Volume-controlled ventilation

<l0 I/min

6-10 ml/kg 1deal body weight

[0-14 cycles/min

<30 ¢cmH>0

60-80 1/min
Decelerating waveform
4-5 s

0 ¢cmH,O

To an Sa0, of =90%

Darioli and Perret 1984
Permissive hypercapnia

Am Rev Respir Dis 1984;129(3):385-7



Volume control: ventilator settings

Parameter Setting

Mode Volume preset

Fraction of inspired Adjust to SaO, =949
oxygen

Pealk inspiratory Adjust to level above peak airway pressure
pressure (PIP) limit

Plateau pressure Monitor to keep <20 to 30 cm H,O
(Pplat)

Positive end-expiratory 0 cm H;O if paralyzed and sedated, can use
pressure low levels to balance the PEEPI in the

nonparalyzed patient

Tidal volume 4 to 6 mlL/kg

Peak inspiratory flow 80 to 100 L/min

Respiratory rate 6 to |10 breaths/min

I:E ratio 1:4 or 1:5

Expiratory time 4 to 5 seconds

J Intensive Care Med 2018 ;33(9):491-501



Pressure control: hypoventilation

Pressure

4;(——\“ : f—a\" 1{——\-—1-2 Ppl < 30 cmH,0

PEEP 0 cmH,0
RR 6-10/min

4 6 r 10 > Low Ti (high TE)
Ensure VT

Flow

Tidal Volume
= b + o e P — i
4 6 8 10 12




Volume control or Pressure control?

Volume control Pressure control
e e€aoddion VT og BApoc * 1o aodpaleg (eAeyxog Ppl)
TILEOEWV * KAAUTEPOG CUYXPOVIOHOG UE
ao0Bevn

e TapakoAoUOnon UNXOVLKWV e LEVAAOTEPOC KIVEUVOC
drotntwv (Ppl) UTIOQEPLOHOU (OUXVEG aAAayEG o€

’ , VT Aoyw BpoyxOoTmaouou)
acdaing xopnynon neb « SuokoAia og xopriynon neb dtav

e SOS Ppeak limit ( may reach 80- XQUNAO VT
100 cmH,0!!) e High VT when bronchospasm
resolves

Crit Care2005;9(6):581-7, J Intensive Care Med 2018 ;33(9):491-501, Respiratory Care 2008;53(6): 740-750



Volume control or Pressure control?

e AEV UTTAPYOUV LEAETEC OUYKPLONG
e Aev untapyouv dladopéec otnv Bvntotnta Kat EkBaon tTwv acBevwv
e 2tn BLBAoypadia xpnotpomoleitat cuvnBwce VCV

* Na tnpouvtal ol yevikec odnyiec (controlled hypoventilation-
permissive hypercapnia)

e MapakoAouBnon aocBevolc-pnNxavikwy OLoTATWVY
e PoAoc PRVC?

Crit Care2005;9(6):581-7, J Intensive Care Med 2018 ;33(9):491-501, Respiratory Care 2008;53(6): 740-750, J Crit Care 2014; 29: 1041-1043



100 -

Volume not delivered (ml)

Vit= 200 ml
P< .01
L >
-
P < .001
0
< P < .001 > R
P<.001
vCcv PCV PRVCV

J Crit Care 2014; 29: 1041-1043

SITUATION

[ Low resistance
55 High resistance

Vt= 500 ml
100 - : P{;‘Dm z
P < .001 < R >
< .00
E B0 A o @ %
'E o
£ $ ]
.
o s l 8
c
o
E
T 40 4 1
=
P < .001
o < >
: P = .001 - g
20 4 P <.001
VeV PCV PRVCVY



What about PEEPe?

“Paradoxical”deflation Biphasic response Overinflation
35 7 A 35 7 B 357 C

Airway Pressure ([cm H:0)

Lung Velume (L)

30 1 30 1
25 1 25 1
20 1 20 1
Total auto-PEEP
15 1 Total auto-PEEP 15 1.
10/
g
0.4
0.2 2 1
FRC
0 +-- g tl
L e ——— I ep—————— ,
0 20 40 €0 80 100 120 150 0 20 40 &0 80 100 120 150
External PEEP (% of auto-PEEP) External PEEP (% of auto-PEEP)

Crit Care Med. 2005; 33(7): 1519-1528

1571

-0.2 4

-0.4

Total auto-PEEP

0 20 40 80 80 100 120 150
External PEEP (% of auto-PEEP)



Ineffective efforts (wasted)

* \/t of preceeding breath (level of
Support)

* Frequency

e Expiratory time (cycling off)

e External PEEP

BJA 2003, AJRCCM 1997

Vi
Pe[{L} Pelfrw:l

Dynamic
 Hyperinflation

Pleural pressure




Epwtnon 4: Mold¢ amo touc Paotkouc TUTOUC EMepBatikol
LNXQVIKOU aEPLOopoU €XeL amodeLyOel kataAnAOTEPOC YL

acBevn pe napofuvon aocduatoc;

* A. PCV

* B. VCV

e|l. Aev UTIAPXEL CUOTOON YLOL KATTOLOV QTTO TOUG 2




ME®© 01:00

e AcBevnc SloocwANVwEVN
e KataotoAn pe mpomodoAn, avalynoia pe pepipevtavuAn, puoxaioon

e VCV: VT 460ml (75 kg PBW), RR: 12, I/E: 1: 4, Insp flow 80l/min, PEEP O
cmH,0, FiO, 45%

e Ppeak: 55cmH,0, Ppl: 20 cmH,0, PEEPi: 7 cmH,0, Crs: 30ml/cmH-0,
Rs: 39 cmH,0/It/sec

o Alpoduvaputka otaBepn: AN 110/70mmHg, HR 90/min

e BpoyXOOTIOLOMOC-TIAPATOON EKTTVONG

e ABGs: 102/48/7,33 HCO3 29 mmol/It

* JUVEXLON BPOYXOOSLOGTOATIKAG OYWYNC. eureerenreeecenrannans



BpoyxobLaotoAr) GTOV UNXOVIKO AEPLOUO

e O HNXAVLIKOG aEPLOpOG bev Beparevel To acOpa ‘ ultrasonic ‘
e JuveExion papurakeuTikne Bepaneiac (BpoyxodiaotoAn)
e Atadopol tumoL xopriynong BpoyxodLactoAng MM:TW&MZZ;ZTMMM
‘e Medicaion csp . Fountain, generated
Sterile buffer by ultrasonic waves

Crystal

Cabie from —
control unit




Resp Care 2017, Crit Care 2016, Aer Med and Pul Drug Delivery 2011

Humidifier

Jet nebuliser

Jet nebuliser

Jet nebuliser
Vibrating mesh nebulizer
pMDI+spacer

Inspiratory

limb

Vibrating mesh nebulizer

Ventilator

Expiratorv limb

Filters

Y-piece pMDI+spacer

Adaipeon Ppiltpou |

Patient




BpoyxobLaotoAn oTov HNXAVLKO AEPLOUO

* Mo amoteAeopatikn BpoyxodiaotoAn pe pMDI n vibrating mesh
e pMDI: $Onvo-evepyomolnon otnv €LoTvVon

 Vibrating mesh: uPnAo k6oTOC —SuvaToTNTA YLO CUVEXN
vedelomoinon

e JwoTtn TornoB£tnon oto KUKAwpa KaBe timou vedpeAomoinong
e Adaipeon piAtpov HME!!!
e AN\ayn o€ GIATPO EKTTVONC

e MapakoAovBOnon vepehomoinong (Stapopdwaon cuvOnkwv
avamnvevotnpa?)

Resp Care 2017, Crit Care 2016, Aer Med and Pul Drug Delivery 2011



Bronchodilator therapy with NIV

Nebulized drugs should normally be administered during breaks from NIV
 If the patient is dependent on NIV, bronchodilator drugs can be given
via a nebulizer inserted into the ventilator tubing.

el
ayalet
Expiratory Expiratory SE exs

sk a3
Line Line pa= collection
chamber
facemask alati
ICU Yentilator WU ventilator exgg::;on
= . i — &
{ | - Mwwq
- as . - l_"'l i KT-pu:ce ventilator
= T " ~ S | et
| S inspiratory i Irspiratory jet nebulizer
- ‘]' N, e Lirve
Preumatic
Nebulzer

J Crit Care 2009;24:474.e1-5



MEO D2

* ALALOWANVWUEVN

e KataotoAn-avaAynolo-puoxaiaon
e Alpoduvaplka otaBepn, amupeTn
e Bpoyxoomaouog

e VT 400ml, RR: 12, I/E: 1: 4, Insp flow 80l/min, PEEP 0 cmH,0, FiO,
35%

e ABGs: 85/46/7,33 HCO3 29 mmol/It
* PEEPi: 5 cmH,0



Epwtnon 5: Ztnv mapofuvon aocdpatoc n HETpNon TG

PEEPi avtikatormtpilel mavta tnv unepdiataon ?

A. NAl

B.OXI




MapakoAovBnon urtepdLataonc

Asthmatic lungs

o
z
-
o :
- : :
% Normal. Iungs : Virapped
& : :
-
FRC
0 .
Insp.  Exp.
ti te TIME

Cnical Care



Flow (I/sec)

Pressure (cmH,O)

50 A

40 -

30 -

20

Dynamic hyperinflation

Slope increase

/
Y

Over-distension

\

End expiratory flow

0,5 1 1,5

2

Time (sec)



Respiratory mechanics

End-Exspiratory occlusion End-Inspiratory occlusion
‘l -
Flow '
oy AN NN N
=7 -
>0 Ppeak
. = Ppea
(cmH.0) . autoPEEP
O -
End- End-
Expiratory Inspiratory

Static PEEPi



compliance
No active breathing 5275::266
Treats lung as single unit P peak flow
All respiratory units open PEEP

resistance

Rrs = (Ppeak-Pplateau)/flow flow

Pplat
VT end-inspiratory
C= alveolar pressure
Pplat - PEEP

compliance
tiadal volume



Pressure
I l Uniform
\.
D
Heterogeneous
3 * U
\

End exp occlusion

Intensive Care Med 2006; 32: 501-510, Am J Respir Crit Care Med 2011; 184: 756-762



PEEPi may not reflect dynamic hyperinflation

dafic aloPEEP  cynamic auto-PEEP

J
O

Fow ow slop low coninuing
Ato-PEEP  average valle least valle

ove honer lower

Moce contolled ool & Spontaneats

occult PEEP

Crit Care Med 1996; 24(3):541-546, Am J Respir Crit Care Med 2011; 184: 756-762



Measurement of Dynamic Hyperinflation
Tuxen and Lane 1987

Total ventilation -« Apnoea >
Lung volume
Tidal volume | VI
= * - VE
FRC VEE \\f
if the exhaled volume is [:\ ]
less than 20 mL/kg, the Time

patient’s risk of
barotrauma is low courtesy of Sigala |



Measurement of Dynamic Hyperinflation

Resp Care 2010,50(1): 110-124

1
Flow }
(L./s5)
End-Expiratory
Occlusion
Tracheal Pressure |
{em H,0)) .
[ Dynamic l Static
Auto-Peep {4 em HyO) Auto-Peep (8 em H,0)
Dynamic PEEP Static PEEP

courtesy of Sigala |



Epwtnon 5: Ztnv mapofuvon aocdpatoc n HETpNon TG

PEEPi avtikatormtpilel mavta tnv uniepdlataon?

A. NAl

B.OXI




Asthma ventilation: high pressures troubleshooting

Decrease in compliance
Pressure

Increase in resistance e e

Normal

Resistance
(PIP- Pplat)
unchanged

Peak
Inspiratory
Pressure (PiP)

B L Time

J Intensive Care Med 2018 ;33(9):491-501




High pressure alarm J Intensive Care Med 2018 ;33(9):491-501

Override and check pressure-
time waveform

Increase in resistance / \ Decrease in compliance
(1 Ppeak, Ppl same) ( TMPpeak and 1*Ppl)

¥ \

Disconnect ventilator CXR for exclusion:
and manually ventilate pneumothorax, gas trapping,
& \ pneumonia/ARDS, atelectasis
(mucus plug)
Easy to manually Difficult to manually ‘1’
ventilate ventilate
When indicated:

‘1' ‘1’ -Disconnect patient and decompress the chest
Ventilator-circuit Endotracheal tube -Upscale bronchodilator therapy
malfunction obstruction -Antibiotics

Airway obstruction -Thoracic drain

(bronchospasm) -Bronchoscopy



Status asthmaticus: salvage therapies

RESEARCH Open Access

Extracorporeal membrane oxygenation for @

life-threatening asthma refractory to Extracorporeal carbon dioxide removal for

mechanical "-"E“T‘"E‘]Tm“: analysis ﬂf‘the‘ refractory status asthmaticus: experience
Extracorporeal Life Support Organization in distinct exacerbation phenotypes
registry

The Utility of Albuterol Nebulized with Heliox during
Acute Asthma Exacerbations

Successful Treatment of Severe Asthma Exacerbation
with Sevoflurane Inhalation in the Intensive Care Unit

Crit Care 2017, AJRCCM 2002, J Anest Crit Care 2015, Ann Intensive Care 2017, Perfusion 2014



Key points (1) | important

e Avaywplon mopayoviwv Kvdéuvou yia coffapn moapofuvon
acOporoc

e Apeon evapén Oeparneioc (SABA-KopTIKOELON iV)

e MgSO0,, ipratropium, aminophylline (?)

e Close monitoring and frequent evaluation!!

e Aokipaoia pe NIV urto mpoimoB<oelc

e AtaowAnvwon HE Baon to KAWLKO Kputrpto (epmepia, RSI)



Key points (2)  important

e MnNXoVIKOC QEPLOUOC: HEiWON UTtEpdLataonc, control
hypoventilation (Low VT, low RR, high Tg, high Insp flow, PEEP 0)

* Permissive hypercapnia ( opia?)

e JUVEXNG EKTLHNON KNXOVIKWV LSLOTATWY OLVOITVEUGTLKOU
(6lakupavon Bpoyxoonacpou)

e H dtaocwAnvwon otabepomnolei tov acBevry, AEN tov Oepamevet:
ouveExLon GapaKeUTIKNC aywync (BpoyxodiactoAn)

e [Mpocoxn oTLC EMMAOKEC TNC UNEPSLATAONG: MVEUHOOWpPOKAC,
UTTOOYKOILLOL

» Salvage therapies



Are you sure
you’re using your
inhaler right?

Do | look like an
idiot?

To be continued.......

Thank You!,
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