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A kritikus allapotu beteg koral
ellatasanak célja

az oxigen igéeny es ellatas kozotti egyensuly hallitasa
— keringési elégtelenség me(netese
volumen reszuszcitacio
gyogyszeres keringestamogatas
mechanikus keringéstamogatas
— megfeleb oxigen szallito kapacitas biztositasa
optimalis hemoglobin szint
— |legzeési elegtelenseg megsziintetése
oxigen terapia
non-invaziv lélegeztetes
Invaziv lélegeztetés



Geépl lelegeztetés

- a modern gepi lélegeztetés szilletése:

1952-53 polio jarvany Koppenhagaban

Bjorn Ibsen javasolta a gepi lélegeztetés hasznalatat
- a halalozas 87%%r 15%-ra csOkkent




A gepi lelegeztetés indikaciol

- hypoxaemia (Paf< 60 Hgmm, Sa®< 90%)
- hypercapnia respiratorikus acidozissal (9mR,2)
- a légzési munka és oxygen igeny csokkentéese



Akut legzési elegtelenség

- nem 0nalld betegség, tbbbfele alapbetegség kdvetkezmeénye lehet
- okozhatja
a ventillacid zavara (hypercapnias légzési elégtelenség)
alveolaris dysfunctio (hypoxaemias legzési elégtelenséq)

— a gepi lélegeztetés
nem gyogyitja, hanem atseqiti a beteget ezenéaza#ton
jelentbs hemodinamikai hatasai vannak
tovabbi tidkarosodast okozhat



A pozitiv nyomasu lélegeztetés
élettani hatasal

M.R.Pinsky The hemodynamic consequences of
mechanical ventilation: an evolving story

Intensive Care Med (1997) 23: 493-503

Cardiopulmonary interactions in patients with heart failure
Xavier Monnet, Jean Louis Teboul and Christian Richard

Current Opinion in Critical Care 2007, 13:6-11

State of the evidence: mechanical ventilation
with PEEP in patients with cardiogenic shock

Jonathan Wiesen,! Moshe Ornstein,? Adriano R Tonelli,' Venu Menon,’
Rendell W Ashton'

Heart 2013:99:1812-1817.




A pozitiv nyomasu lélegeztetés
élettani hatasal

Wesen at al in Heart 2013;99:1812-1817.

- csOkkenti a vénas visszaaramlast

- csOkkenti az intrathoracalis vervolument
— csOkkentheti a percterfogatot

— csOkkentheti a kamrai interdependenciat (reverz pulzus paradoxus)
— tehermentesitheti a szivet a preload cstkkentésevel




A pozitiv nyomasu lelegeztetés
élettani hatasal

vénas visszaaramlasi gorbek
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A pozitiv nyomasu lélegeztetés
élettani hatasal

- valtozasokat okoz a pulmonalis vascularis rezisztenciaban
a hypoxias pulmonalis vazokonstrikciot csokkentheti
komprimalhatja az alveolaris ereket

— novelheti a jobb kamrai afterloadot

— csOkkentheti a jobb kamrai outputot

— csOkkentheti a bal kamrai preloadot

0
jv,‘l‘ juxtacardiac [ °
J/ pressure

Increased pulmonary vascular resistance

Wesen at al in Heart 2013;99:1812-1817.



A pozitiv nyomasu lélegeztetés
élettani hatasal

- csOkkenti az aorta kezdeti szakaszan a transmuralis nyomast
— csOkkenti a bal kamrai afterloadot |
— csOkkenti a mitralis regurgitaciot

Wesen at al in Heart 2013 99 1812 1817



A pozitiv nyomasu lélegeztetes
élettani hatasai
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bal kamra térfogat bal kamra terfogat

Pinsky in Intensive Care Med 1997;493-503.



A pozitiv nyomasu lelegeztetés
élettani hatasal

- hypotenziot okozhat a |élegeztetés kezdetén hypo- és normovolémias
betegeknél

— volumen bolus
— Vazopresszor




A pozitiv nyomasu lelegeztetés
élettani hatasal

- szivelégtelensegben javithatja a beteg allapotat
— a hagy negativ belégzeéesi nyomasolrelek
- kisebb bal kamrai preload es afterload
- kisebb falfeszules
- kisebb myocardium oxygén fogyasztas
— javul a szivizom oxygén igény és ellatas egyensulye
— csOkkenhet a szivizom ischaemia
- javulhat a kontraktilitas

[




A pozitiv nyomasu lelegeztetés
élettani hatasal

- alveolaris recruitment
— noveli az FRC-t
— noveli a tié compliancet
— csOkkenti a shunt frakciot
- Javitja a gazcseret es oxygenizaciot
- csOkkenti a Iégzési munkat
— csOkken a perctérfogat legzesre forditott resze
- Javulhat a sziv és mas szervek perfuzioja




Hogyan allitsuk be a lélegeztetési
parameétereket

- physiologiai célok:
megfeleb oxygenizacio (FiQ, PEEP)
elfogadhatdé PaC{(Iégzési volumen, légzésszam, |:E)
- az arterias ver pH-ja
- permissive hypercapnia!
a legdizmok tehermentesitése
a beteg megfeléhek érezze




Hogyan allitsuk be a lélegeztetesi
parameétereket

Spontaneous breathing Mechanical ventilation

Anterior Anterior

/ Abdominal /
pres&;ure

Abdominal
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Posterior Posterior

- megtartott spontan légzésetén a rekeszizom hatso, muscularis r¢sze
nagyobb elmozdulast végez, mint az dliilas terilet

— Igy a rekeszizom kozeli, dependensdiigdiletek ventillacioja javul
— javul a ventillacié/perfuzio arany
— javul az oxigenizacio és a G@ltavolitas

Putensen, Curr Opin Crit Care, 2002;6:51-57.



Hogyan allitsuk be a lélegeztetési
parameétereket

- a tudbbetegseég tipusa:
egészséges tad
restriktiv betegség (ARDS, pneumonia)
obstruktiv betegseg (asthma, COPD)

- ne okozzon tovabbi tigkarosodast!




Mechanical ventilation: weapon of
mass destruction or tool for liberation?

McCunn, Crit Care Med 2003:31:974-976.



L élegeztetéssel 0sszefligg
tidokarosodas (VILI)

Dreyfuss, Saumon: Ventilator-induced lung injury.
Am J Respir Crit Care Med. 1998;157:294-323.



Lélegeztetéssel 0sszefligg
tidokarosodas (VILI)

B ventilation at high Iung volume

A Vent:latlon at low Iung volume

Atelectrauma Lung inhomogeneity

- volotrauma (high volume injury):

az alveolusok nagy volumen okozta tulfeszul
(1974 Webb, Tierney, 1988 Dreyfuss)

- atelectotrauma (low volume injury):
fokozott nyirg-ebk okozta tidkarosodas
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- biotrauma; =

mechanikus artalmak hatasara kialakuld

lokalis vagy szisztémas gyulladasos valasz

Sutsky in N Engl J Med 2013;369: 2126-36.




TUdo protektiv lelegeztetesi stratégia

biztositja a megfeléloxygenizaciot eés gazcserét anelkll, hogy a
tidot es mas szerveket jelésen karositana

- limitalt tidal volumen (< 6 ml/kg)

- limitalt alveolaris nyomas (< 30-35 crgf)
- thdo-nyitasi maibverek

- megfeleb PEEP hasznalata

"Open the lung and keep It op%n"




The New England
Journal of Medicine

© Copyright, 2000, by the Massachusetts Medical Socicry

VOLUME 342 May 4, 2000 NUMEBER 18

VENTILATION WITH LOWER TIDAL VOLUMES AS COMPARED WITH
TRADITIONAL TIDAL VOLUMES FOR ACUTE LUNG INJURY
AND THE ACUTE RESPIRATORY DISTRESS SYNDROME

THE AcuTe ResPIRaTORY DISTRESS SYNDROME NETWORK®

TaBLE 4. MamN OuTcOME VARIABLES.*
W
Group GROUP E
RECEVING RECEMVING @
Lower TiDaL TRADITIONAL T -
\VARIABLE VoLuMES TipaL VoLumes P VaLue o | e amm==s=mmEEEmEEEASes
e Vo7 e mmm———
Death before discharge home 31.0 39.8 0.007 C hel 0 T e T
and breathing without c Lower tidal volumes
assistance (%) g — Survival
Breathing without assistance 65.7 55.0 <0.001 S --—- Discharge
by day EE_! {%) 8. Traditional tidal volumes
No. of ventilator-free days. 12+11 10£11 0.007 s _ |\ Survival
days 1 to 28 o === Discharge
Barotrauma, days 1 o 28 (%) 10 11 0.43 0.0 T T T T T T T T ]
No. of days without failure 15+11 12+11 0.006 0 20 40 80 80 100 120 140 160 180
of nonpulmonary organs . .
or systems, days 1 to 28 DEI'y'S after Randomization




Protective ventilation: for everyone?
Barcelona 2014.09.30. 16:00 Room Berlin

Revisiting the concept of VILI
Luciano GATTINONI

Protective ventilation in anaesthesia
Samir JABER

Protective ventilation in non ARDS patients
Marcus £HULTZ

Protective ventilation during spontaneous breathing
Paolo PELOSI

From protective to ultraprotective ventilation
Michael QUINTEL

Protective ventilation and Open Lung Strategy: Himathey get along?
Alain MERCAT



Osszefoglalas

- a pozitiv nyomeésu léelegeztetés inditasa sulyos hypotenziot

okozhat hypo- és normovolémias betegeknél

— ezt volumen bolus és atmeneti vazopresszor infazid
adasaval rendezhetjuk

- szivelégtelenségben viszont a sziv keveésseé preload, inkabb
afterload dependens, ezeért a pozitiv nyomasu lélegeztetes
hasznalata kifejezetten hasznos lehet mind a keringés, mind a
sziv szempontjabol

| " Al

- a gepi lélegeztetées maga is okozhatkiddosodast, ezert
kovessuk a tldlprotektiv lelegeztetési stratégia elveit




Non-invaziv lelegeztetes
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Noninvasive Ventilation for Acute Respiratory Failure

Dean R Hess PhD RRT FAARC

COPD Exacerbation

Cardiogenic Pulmonary Edema
Post-Extubation
Immunocompromised Patients
ARDS

Acute Asthma
Community-Acquired Pneumonia
Do Not Intubate or Do Not Resuscitate
Pre-oxygenation Before Intubation
Post-Operative Respiratory Failure
Obesity Hypoventilation Syndrome

RESPIRATORY CARE e JUNE 2013 VoL 58 No 6



Elonyok és hatranyok

- az intubalas kovetkezmenyeit elkerdli

- alacsonyabb a nosocomialis infekciok ésstjidilladasok szama

- csOkkenti a gépi lélegeztetes idejét

de

- nagy terhet ro a személyzetre

- a beteg kivalasztas és a betegek toleranciaja kritikus fontossagu



A beteg kivalasztas szempontjal

- éber es kooperal (kiveve COPD CKdmaval)
- haemodynamikailag stabil
- nem szukséges endotrachealis intubalas
a legutak védelmére
a nagy mennyiségléguti valadék eltavolitasara
- nem szukséges magas PEEP
- nincs akut arckoponya sérllés vagy koponyaalapi tores
- nincs fel$ Gl mitét a kozelmultban



Fig. 4. Interfaces for norinvasive ventilation. Top (left to right): nasal mask, nasal pillows, orenasal mask, hybrid mask. Botiom {left to right):
oral mask, total face mask, helmet. (From Reference 115)



- BIPAP (bilevel positive airway pressure) (NI-PSV, NIPPV)

BIPAP CPAPWith Pingp, (Support)
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Mikor és hogyan?

Indikacio:nem megfeldl valasz a gyogyszeres kezelésre
- legzésszarmr 30/min
- perzisztald hypoxaemia (Sa€®0%, PagFiO,<200 4 I/min Q mellett)
- hypercapnia (PaC945 Hgmm, pH7,3)
- kifaradas veszeélye
Beallitasok:
CPAP

6 vizem, emeljuk 2 vizcm-enként, ahogy szikséges21tizcm-ig
BiPAP

EPAP 6 vizcm, emelhetjik 10-12 vizcm-ig
IPAP EPAP+6 vizecm, emelhetjuk 14 vizcm-ig



Mikor hagyjuk abba?

Siker:

HR < 100/min

legzésszamn 30/min

javul a szubjektiv dyspnoe

Sa0Q> 90% maszkon at adott 40-50% oxigen mellett

Sikertelenség:

a beteg nem toleralja a maszkot

gazcsere es dyspnoe nem javul

acidozis nem javul

tudatallapot romlik

haemodynamikai instabilitas jelenik meg

leguti protektiv reflexek nem megfedek, hanyas



Akut kardiogén pulmonalis oedema

- Kklinikai vizsgalatok - CPAP, BiPAP vs szokasos gyogyszeres kezelés
Rasanen, Am J Cardiol 1985;55:296-300.

- meta-analizisek
Masip, JAMA 2005;294:3124-3130.
Peter, Lancet 2006;367:11551163.
Winck, Crit Care 2006;10: R69.
Potts, Polskie Archiwum Medycyny Wewnetrzngl 2009; 119: 349-352.
Mariani, Journal of Cardiac failure 2011;17:850-859.
Li, Am J Emerg Med 2013.05.043.

- hatasuk az intubalas szuksegessegének szamara
- hatasuk a halalozasi rizikora
- van-e kulénbség a CPAP és BIPAP hatasa kozott



Noninvasive Ventilation in Acute Cardiogenic Pulmonary
Edema: A Meta-Analysis of Randomized Controlled Trials

JAVIER MARIANL MD.' ALEJANDRO MACCHIA, MD.' CESAR BELZITI, MD.> MAXIMILIANO DEABREU. MD,'
JUAN GAGLIARDI, MD,' HERNAN DOVAL. MD.' GIANNI TOGNONI, MD,” AND CARLOS TAJER, MD'

Buenos Aires, Argentina: and Sania Maria Imbaro, Iraly

- 34 RCT (1980-2011)
NIPPV vs MT 5 RCT
CPAP vs MT 10 RCT
CPAP vs NIPPV 14 RCT
CPAP vs NIPPV vs MT 5 RCT

- 3041 beteg

837 beteg gygyszeres kezes
1160 beteg CPAP
1044 beteg NIPPV

- helysZn
21 ED
10 ITO vagy CCU Journal of Cardiac Failure Vol. 17 No. 10 2011



Noninvasive Ventilation in Acute Cardiogenic Pulmonary
Edema: A Meta-Analysis of Randomized Controlled Trials

JAVIER MARIANL MD.' ALEJANDRO MACCHIA, MD.' CESAR BELZITI, MD.> MAXIMILIANO DEABREU. MD,'
JUAN GAGLIARDIL MD,"' HERNAN DOVAL, MD.! GIANNI TOGNONI. MD,” AND CARLOS TAJER, MD'

Buenos Aires, Argentina: and Sania Maria Imbaro, Iraly

- elsvdleges végpont
korhazi halalozéas
- masodlagos vegpontok
iIntubalas és invaziv lélegeztetés szilkségessége
AMI eléfordulas
ITO és korhazi LOS
- egyeb vegpontok
PaQ és PaCQ
legzésszam, HR, BP

Journal of Cardiac Failure Vol. 17 No. 10 2011



A NIV hatasa a halalozasra

Study (year) Group Group 2 %
RR (95% CI) Events f N Events /N Weight

NIPPV vs CPAP
Bellone et al. (2004) + 0.18 (0.01, 3.63) 024 222 117
Ferrari et al, (2007) —& 1.62(0.29, 8.91) 3125 227 3.59
Rusterholtz et al, (2008) 1.12(0.33, 3.79) 417 4/19 7.00
Ferrari G (2010) . 3.50(0.77, 15.83) 7140 2/40 458
Mauira S (2010) * 1.70 {042, 6:92) 599 31101 529
Fontanella B (2008) — 1.10(0.07, 16.45) 120 122 143
Moritz et al. (2007) —— 0.59{0.19, 1.84) 4/50 8/59 8.04
Martin-Bermudez et al. (2002) - 0.38 (0.08, 1.85) 2141 5/39 4.18
Cross et al. (2003) * 0.62 (0.16, 2.39) 3135 5/36 570
Mehta etal. (1997) + 0.46 (0.05, 4.53) 1114 213 2,01
Bellona et al. (2005) * 0.33(0.01, 7 68) ons 118 1.06
Park et al. {2001) - 0.42 (0.02, 8.81) o7 119 141
Park et al. (2004) 2.00{0.18, 20.77) 227 27 1.91 N S
Crane et al (2004) + 11.00 (0.65, 186.62) 5120 0/20 130
Zhang De-yong {2005) = + 11.00 (0.65, 186.62) 5120 0/20 1.30
Gray A (2008) = 1.00 (0.63, 1.58) 34/356 33/346 50.32
Liesching, K (2003) - {Excluded) NA NA 0.00
Zhang Xiao-gin (2005) (Excluded) NA NA 0.00
Wang Hauli (2003) " {Excludad) NA NA 0.00
Subtotal (I-squared = 0.0%, p = 0.48) < 1.02 (0.74, 1.41) 76/813 70/818 100.00
NIPPV vs ST
Levitt et al. (2001) * 0.81(0.19, 3.51) 3121 317 90
Ye Fei (2007) * 0.24 (0.03, 1.87) 122 5/26 246
Masip y et al. (2000) - : 0.19(0.01,3.71) 019 2/18 1,19
Mava el al. (2003) —— 0.67 (0.25, 1.77) 6/65 9/65 11.11
Ferrer st al. (2003) - 0.50 (0.05, 4.94) 1115 2/15 2.0 0
Park et al. (2004) - - 0.32 (0,07, 1.45) 2127 626 4.64 R R R 2 O /0
Zhang De-yong {2005) —— 0.83 (0.30, 2.29) 5120 6/20 10.29
Crane et al. (2004) — i 0.83 (0,30, 2.29) o120 6/20 10.28
Gray A (2008) 0 0.97 (0.62, 152) 34/356 36/367 53,12
Park et al. (2001) - (Excluded) o7 0/10 0.00
Subtotal (l-squared = 0.0%, p = 0.79) < 0.80 (0.57, 1.10) 571572 75/584 100.00
CPAP vs ST
Park et al. (2004) * 0.16 (0.02, 1.24) 1027 6/26 3.19
Park el al. {2001} + 3.30 (0,15, 72.08) 119 010 1.47
Zhang De-yong (2005) 0.08 (0.00, 1.28) 0120 6/20 1.75
Crane et al. (2004) 0.08 {0.00, 1.28) 0/20 6120 1.75
Gray A (2008) 0.97 (0.62, 1.52) 33/346 36/367 26.45
Delciaux et al. (2000) 0.91(0.39, 2.14) 722 7120 13.45
Kelly et al. (2002) 0.33 (0.07, 1.45) 227 7/31 568
Lin et al. {1995) 0.67 (0.20, 2.22) 450 6/50 8.08
L'Her et al. (2004) 0.92 (0.48, 1.76) 12143 14146 18.87
Résanen et al, (1985) 0.50 (014, 1.73) 3120 620 769
Bersten et al. (1991) 0.53(0.11, 2.55) 2119 420 5.11 R R R 3 6 %
Takeda et al. (1997) 0,33 (0,04, 2.85) s 35 292
Takeda et al, (1998) 0.14 (0,02, 0.98) 111 711 3.59
Hao, Chao-xia (2002) (Excluded) NA NA 0.00 -
Moritz et al. (2003) N (Excluded) NA NA 0.00 S Z | n
Subtotal (I-squared = 20.9%, p = 0.23) = 0.64 (0.44, 0.93) 677629 108/656 100.00

I | I I

1 |
.01 3512 5 30 100
Better Worse

Journal of Cardiac Failure Vol. 17 No. 10 2011



A NIV hatasa az intubacidok szamara

Group 1 _Group 2 %

Study (year) RR (95% CI) Events/N Events/N  Weight

NIPPV vs CPAP

Bellone et al. (2004) * 1.83 (0.18, 18.84) 2124 1122 2,69

Ferrari et al. (2007) * 3.23(0.14, 75.83) 1/25 0/27 147

Liesching, K (2003) — * 3.21(0.14, 72.55) 113 0/14 1.50

Zhang Xiao-gin (2005) 0.74 (0.32, 1.67) BI57 12/63 21.73

Wang Houll (2003) 1.00 (0.07, 14.90) 1/20 1/20 2.00

Rusterholtz et al. (2008) —i— 1.40 (0.45, 4.37) 517 4/19 11.23

Ferrari G (2010) = - 7.00 (0.37, 131.28) 3140 0/40 1.70

Nouira S (2010) — 1.46 (0.58, 3.68) 10/99 7101 17.06

Moritz et al. (2007) - 2.36 (0.22, 25.26) 2/50 1159 2.60

Cross et al. (2003) + 0.26 (0.03, 2.19) 1/35 4/36 318

Mehta et al. (1987) 0.93 (0,06, 13.37) 114 113 205

Bellone et al. (2005) - 2,00 (0.20, 20.15) 218 118 2.74

Park et al. (2001) * 0.18 (0.01, 2.98) o7 319 1.84

Park et al. (2004) —_— 1,00 (0.15, 6,59) 2127 227 411 N S

Crane et al. (2004) 1.00 (0.07, 14.90) 1/20 1/20 2.00

Zhang De-yong (2005) + = 0.50 (0.05, 5.08) 1/20 2120 2.72

Gray A (2008) —TT¢— 1.58 (0.66, 3.76) 13/356 8/346 19.37

Fontanella B (2009) (Excluded) 0119 0/21 0.00

Martin-Bermudez et al. (2002) (Excluded) NA NA 0.00

Subtotal (I-squared = 0.0%, p = 0.91) 4= 1.17 (0.80, 1.71) 54/861 48I875 100.00

NIPPV vs ST .

Levitt et al. (2001) — 0.58 (0.22, 1.50) 5121 e 17.20

Masip y et al. (2000) —— 0.16 (0.02, 1.19) 119 618 7.57

Nava et al. (2003) —— 0.81 (0.43, 1.55) 13/65 16/65 21.44

Ferrer et al. (2003) - + 0.50 (0.05, 4.94) 115 215 6.26

Park et al. (2004) —_— 0.18 (0.04, 0.72) 2127 11126 12,02

Park et al. (2001) — 0.15(0.01, 2.45) o7 4110 460 R R R 2 0/

Zhang De-yong (2005) _—l. 0.07 (0.01, 0.49) 1/20 14120 8.05 0

Crane et al, (2004) - 3.00 (0.13, 89.52) 1/20 0/20 3.73

Gray A (2008) —s 1.34 (0.60, 3.02) 13/356 104367 19.12 .

Ye Fei (2007) — (Excluded) NA NA 0.00 S Z I n

Subtotal (l-squared = 49.4%, p = 0.05) -_— 0.48 {0.25, 0.92) 37550 701558 100.00 g

CPAP vs ST n

Park et al. (2004) —— 0.18 (0.04, 0.72) 2127 11126 6.60

Park et al. (2001) —— 0.83 (0.25, 2.76) 39 4/10 8.47

Zhang De-yong (2005) —_— 0.14 (0.04, 0.55) 2120 14120 7.08

Crane et a, (2004) . * 3.00 (0.13, 69.52) 1/20 0/20 1.58

Gray A (2008) —— 0.85 (0.34, 2.13) 8/348 101367 12,14

Delctaux et al. (2000) —_— 0.91 (0.35, 2.36) 6122 6/20 11.53

Hao,Chao-xia (2002) —_— 0.12 (0.02, 0.85) 1/25 9126 367

Lin et al. (1995) — 0.44 (0.21, 0.93) 8/50 1850 15.63

L'Her et al. (2004) — 1T 0.53 (0.10, 2.77) 2/43 4/46 511

Rasénen et al. (1985) — ] 0.50 (0.23, 1.07) 6/20 12120 15.10

Bersten et al. (1991) * 0.07 (0.00, 1.15) 0119 7120 1.98 0

Takeda et al. (1997) —_— 0.17 (0.02, 1.22) 115 6/15 367 o)

Takeda et al. (1998) — 0.25 (0.07, 0.92) 211 811 743

Kelly et al. (2002) (Excluded) or27 0/31 0.00 .

Moritz et al. (2003) R (Excluded) NA NA 0.00

Subtotal (I-squared = 25.9%, p = 0.18) = 0.43 (0.29, 0.64) 42/654 109/682 100.00 S Z | g n
| ] [ [ | I

.01 351 2 b 30 100
Better Worse
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A NIV hatasa a korhazi tartdzkoda

és az élettani paraméterekre

Endpoint CPAP vs ST NIPPV vs ST NIPPV vs CPAP
ICU stay —0.55 (= 1.69 to +0.59) * —~0.36 (—0.86 to +0.14)
Hospital stay +0.01 (=1.38 to +1.39) 4+0.13 (=0.71 to +0.97) —0.33 (=1.41 to +0.76)
Pa0, +13.07 (=12.18 to 4+-38.33) 4+1002 (-=10.74 to +30.79) % 4722 (+4.07 to +10.37)
PaCO, —4.96 (—8.11 to —1.81) —236 (—=5.54 to +0.83) —094 (-3.16 to +1.28)
Heart rate =1.75 (-13.73 to —1.77) —6.00 (—9.43 to —2.58) —-2.26 (—9.04 to +4.51)

Respiratory rate
Systolic blood pressure
Diastolic blood pressure

—~2.56 (—4.03 to —1.10)
—4.21 (=9.57 to +1.16)
+1.58 (—3.95 to +7.11)

~3.03 (—4.45 to —1.61)
-3.13 (=7.00 to +0.75)
+0.88 (—1.62 to +3.38)

—1.58 (=3.67 to +0.52)
—3.78 (= 15.62 to +8.06)
+2.03 (—3.43 to +7.49)

Journal of Cardiac Failure Vol. 17 No. 10 2011



ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure 2012

Recommendations Class® Level® Ref€©
Patients with pulmonary congestion/oedema without shock

An iv. loop diuretic is recommended to improve breathlessness and relieve congestion. Symptoms, urine output, renal
function, and electrolytes should be monitored regularly during use of i.v. diuretic.

High-flow oxygen is recommended in patients with a capillary oxygen saturation <90% or PaO, <60 mmHg (8.0 kPa)
to correct hypoxaemia.

Thrombo-embolism prophylaxis (e.g. with LMWH) is recommended in patients not already anticoagulated and with
no contraindication to anticoagulation, to reduce the risk of deep venous thrombosis and pulmonary embolism.

213

214-216

— Non-invasive ventilation (e.g. CPAP) should be considered in dyspnoeic patients with pulmonary cedema and a
respiratory rate >20 breaths/min to improve breathlessness and reduce hypercapnia and acidosis. Non-invasive
ventilation can reduce blood pressure and should not generally be used in patients with a systolic blood pressure
<85 mmHg (and blood pressure should be monitored regularly when this treatment is used).

217

An i.v. opiate (along with an antiemetic) should be considered in particularly anxious, restless, or distressed patients to
relieve these symptoms and improve breathlessness. Alertness and ventilatory effort should be monitored frequently
after administration because opiates can depress respiration.

An iv.infusion of a nitrate should be considered in patients with pulmonary congestion/oedema and a systolic

blood pressure > 110 mmHg, who do not have severe mitral or aortic stenosis, to reduce pulmonary capillary wedge
pressure and systemic vascular resistance. Nitrates may also relieve dyspnoea and congestion. Symptoms and blood
pressure should be monitored frequently during administration of i.v. nitrates.

218,219

An iv.infusion of sodium nitroprusside may be considered in patients with pulmonary congestion/oedema and a
systolic blood pressure > 110 mmHg, who do not have severe mitral or aortic stenosis, to reduce pulmonary capillary
wedge pressure and systemic vascular resistance. Caution is recommended in patients with acute myocardial infarction.
Nitroprusside may also relieve dyspnoea and congestion. Symptoms and blood pressure should be monitored
frequently during administration of i.v. nitroprusside.

Inotropic agents are NOT recommended unless the patient is hypotensive (systolic blood pressure <85 mmHg),
hypoperfused, or shocked because of safety concerns (atrial and ventricular arrhythmias, myocardial ischaemia, and death).

@ Eurcpean Heart Journal (2012) 33, 1787-1847
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Table 4 —Summary of Clinical Trials for NPPV Compared With Standard Therapy*

Mean Mean Paco,, RR (95% CI) of RR (9% CI) of Mean (Zh‘.mgl‘
NPPV Usage, Duration, Age, Arterial mm Need for In-hospital (95% CI)
Source No. Mode Interface h/d d yr pH Hg Intubation Mortality in LOS, d

Bott et 60 vC Nasal 7.6 G NR 7.34 65 0.09 (0,01, 1.57) 0.33 (0.10,1.11) 0.00 (— 8.63, 8.63)
al, 1993*3%

l)*.wka]npmll(u 16 BPAP Nasal NR NR 66 7.25 79 0.14 (0,01, 2.39) NR =7.00 (= 15.76, 1.76)
et al, 1993

Sewillo et 10 Psv NR NR NR NR NR NR 033 (0.05, 2.21) 1.00 (0.08, 11.93) — 13.00 (— 3855, 12.55)
al, 1994*°

Brochard et 85 PSvV Face NR 4 70 7.28 70 0.35 (0.20, 0.60) 0.33 (0.11, 0.93) - 12.00 (— 2321, -0.79)
al, 1995

Kramer et 23 BPAP Nasal or ON 14.4% 4 68 7.28 51 0.14 (0.02, 0.92) 0.35 (0.06, 5.21) —-2.40(—11.12,6.32)
al, 199547

Angus et 17 BPAP Nasal NR NR 63 7.31 6 0.18 (0,03, 1.22) 0.13 (0,01, 2.16) NR
al, 1996

Barbe et 20 BPAP Nasal (] 3 67 7.33 39 NR NR 0.70 (— 3.80, 2.40)
al, 1996"

Celikel et 30 PSv Face NR NR NR 7.28 69 0.17 (0.02 1.22) 0.33 (0.01, 7.58) - 2.90 (— 5.87, 0.07)
al, 1998

Martin et 23 BPAP Nasal or ON NR 3 61 7.28 79 055 (0.17, 1.78) 0.92 (0.06, 1295) NR
al, 20007 or face

Plant et 236 PSvV Nasal or NR 3 60 732 66 056 (0.34, 0.M) 0.50 (0.26, 0.95) 0.00 (— 7.63, 7.63)
al, 20007 face

I)ik(-nsn_\ et 3 PSvV Face NR NR G5 7.20 8 0.29 (0.07, 1.18) 0.50 (0.05, 5.01) - 4.30 (— 6.16, —2.44)
al, 2002

CRC et 342 BPAP ON 11 10 69 7.35 66 0.31 (0.14, 0.66) 0.55 (0.24, 1.45) 2.00 (—0.13, 413)
al, 2005™

I)ll‘.\ulija et 29 Psv Nasal or 6 3 NR 7.38 63 036 (0.02 8.07) 0.36 (0,02, 5.07) 0.43 (- 3.77,291)
al, 2005%° face

Keenan et 3 BPAP Nasal or 6 3 70 7.40 30 046 (0.10, 2.19) 0.38 (0.31, 0.67) 2.60 (— 6.05, 0.85)
al, 20057 face

Pooled 979 0.35 (0.26, 047) 0.45 (0.30, 0.66) - 1.4 (— 3.87, —0.01)

surmrnary

*VC = volume eycled; ON = oronasal; PSV = pressure support ventilation; see Table 2 for expansion of abbreviation.
f Doxapram was utilized in the standard therapy group.
{Mean usage over the first 2 days.

(CHEST 2008: 133:756-766)
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Favors NPPV \  Favors Standard
; Therapy
Bott et al,** 1993 < L -
Daskalopoulou et al# 1993 < B :
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Brochard et al 1995 .
Kramer et al*7 1995 . E
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Relative Risk (95% Confidence Interval)
Ficure 4. Effects of NPPV on the risk of intubation during

COPD exacerbations. CRC = Collaborative Research Group of
Noninvasive Mechanical Ventilation for Chronic Obstructive

Pulmonary Disease. R i R i
(CHEST 2008; 133:756-766)
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Ficugre 6. Effects of NPPV on the risk of in-hospital mortality
during COPD exacerbations. See Figure 4 legend for expansion
of abbreviation.

(CHEST 2008: 133:756 -T66)



Osszefoglalas

A non invaziv lelegeztetés

- csOkkenti az intubalas szlikségesseget COPD akut fellangolasa és
akut cardiogen tifloedema esetén

- csOkkenti a halalozast COPD akut fellangolasa és cardiogen
pulmonalis oedema esetén

- ennek ellenére ugyinik, a klinikai gyakorlatban még mindig
kevesebbszer hasznaljuk a NIV-et mint lehetne és sziikség volna ra.






