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MpoAoyoc AteuBuvtou Zuvtaéng

AnpocBévn¢ Mmoupog

KaBnyntrc Mveupovoloyiag AMO,
AlgvBuvtiic Zuvtaéng,

AtevBuvtric Mveupovoloyikic KAVIKIAG

Kai Topéa MaBohoyiag, Navemotnuiakd
Noocokopeio AAe€avdpoumoAng Kat latpiko
TuAua ANO

2ta mAaiola Tou 18% MaveAnviou MNveupovoloyikol cuvedpiou otn
Osocalovikn Slopyavwvetal oTi¢ 26 Nogupiou 2009 KAIVIKO @POVTIOTHPLO
pe B¢pa: «<Movadeg Augnpévng Ppovrtidag - Mn Emepfatikog Mnxavikog
AgpIONOGY.

Kuplog okomog Tou gpovTioTnpiou ival n ekmaideuon Twv VEWV MVEVRO-
VOAOYWV OTIC VOEIEELC KAl OTNV TIPAKTIKN TNG EQAPLOYHG TOU [N EMEUPBATIKOV
MNXAVIKOU agpIoHol KaBwG Kal 0Tn YEVIKOTEPN @povTida Tou acbevr).

O MNMNEYMQN BéMovtac va cUBANAEL OTNV EVNUEPWON KAl TWV IATPWY
ekeivwv ol omoiol ev Ba pumopécouv va TApaKoAoUBrooUV TO TTIPAKTIKO
QAUTO OEUIVAPLO, EKSISEL CUUTMMANPWHATIKO TEVXOC LUE TIC EICNYNOELG TWV
OMIANTWV oTa ENANVIKA Kal Ta AyyAIKd.



Prologue of the Editor

Demosthenes Bouros MD, PhD, FCCP During the 18t annual national conference for the diseases of the lung it
is organized in Nov 26™, 2009, a postgraduate course on the “Intermediate
Care Units and Non-invasive Mechanical Ventilation”.
The aim of this seminar is the practical education of the young pneumon-
H ologists in the indications and the practise of the non-invasive mechanical
ead, Dept of Pneumonology, )
and Chairman, Dept of Internal Medicine, ventilation application; and the care of the patient in general.
Democritus University of Thrace PNEUMON in order to contribute to update those physicians who cannot
and University Hospital of Alexandroupolis, attend this course, publishes in a supplement the lectures of the speakers
Alexandroupolis, Thrace, Greece both in Greek and in English.

Professor of Pneumonology



[pOAoyoC ZuvTovIoTWV

‘Egn Bhayoyavvy’
NikoAaog laAdvng

MveupovoAdyoc,

Av. AleuBovTpla, MaboAoyikr KAVIKA

I:N. «Ayto¢ MavAoc», Oecoalovikn
2[veupovoloyog - EvtatikoAdyoc,
AlevBuvtrig, A'TIVEUHOVONOYIKAC KAIVIKAG

- MA®, I'N. «T. MamavikoAdou», @ecoahovikn

O1povadec avénuévng povtidag yepupwvouv To XAoHa aVARESA 0TOUG
KowvoUug BaAdpoug Twv S1dgopwv KAIVIKWV Kal Tig¢ MEG. O poAog Toug gival
OITtéC. APevog n mepiBaAPn Bapéwg MacXOVTwV e oUYXPOVOo €EOTIAICHO,
YVWon Kal eUmeLpia, Pe oToxo Tn BeAtiwon Twv aoBevwv, WoTte va amo@euxOei
n €l0aywyn Toug otn MEG, Kal a@eTépou n voonAeia acbevwv Twv omoiwv
n o€eia katdotaon avtipetwmiodnke otn MEO Kal To BePATEVTIKO ATTOTE-
Aeopa Ba mpémel va otaBepomoindei, mpokelpuévou va amobepameuboiv
o€ évav Kotvo Baiapo.

ZAuepa otnv EANGSa Aertoupyolv 425 mepimou kAiveg otic MEO oTig
ormoiec voonAevovtal 12.750 acBeveic etnoiwg amd Toug omoioug empBiwvouv
9.500 atopa. Ta kpeBatia otic MEO sivat moAuTipa 616t 0 apiBudg Toug sivat
HIKPOG, CUYKPITIKA HE TIG AVAYKEG TTOU UTIAPXOULV Kal TO KOOTOG 3-4 POPEG
uPnAdTEPO O€ oXéon UE Ta ouvnON TUAMATA EVOC VOoOKoUEiou. EEaAou
€ival yvwoTo 0TI, EKTOC TwV AANwWV, N voonAeia otn MEO éxel onuavTikn
apvnTIKA eminTwon otnv YuxoAloyia Tou acBevouc. Ot acBeveic Sev Oa
TIPEMEL VA TIAPAMEVOUV OUTE IO WPA TTEPLOCOTEPO 0TN MEG amnd 6oo gival
amapaitnto. To mpoAnua Twv ummodopwv mou Ba urmodexBouv Toug aoBeveiq
auTtouC gival TECTIKO. 210 oUYXPovo oxedlaoud Twv Yrinpeowv Yyeiag 6a
TIPEMEL va Yivel Jia 0pBoAOYIKN KaTtavour Twv TOpwV Kal va TTpofAepBouv
MA® o€ 6ha Ta NooOKopEIa TG XWPAC.

O Anuokptrog urrootptle 6Tt n avarnvor) eumodifel Tnv EkBAIYN TNS YUXNAS
amé 1o owpa. Autriv akpIBwe Tn Aettoupyia urmootneilel o pun emeuatikdg
MNXAVIKOG agpIopog (MNEMA) o omoiog amotelei éva Bactko epyaleio po-
KEEVOU va emteuxBouv ol otdxol prag MAD, omolacdnmote 181KOTNTAG.
H xpnotuomoinor tou €xel TOAEG evOeifelg o€ ONO TO PATUA TWV Bapéwg
TTAoXOVTWY, €iTe 0’ AUTOUG TTOU TO TIPWTOYEVEC TTPORANUA evtomiletal oTo
QAVATIVEVUOTIKO OUOTN A, EITE G’ AUTOUC TTOU N avarnvor Toug emnpeddetal e
SeuTEPOYEVEIG UNXAVIOUOUG Kal EMIITAEKEL TNV OAN KATAOTOON.

To ekmaudeuTikO auTd oepvdplo eival aglepwpévo otn MAQ, otig evoei-
&eig kat otV «téXvn» Tou MNEMA KaBwg Kal 0T YeVIKOTEPN PpPovTida Tou
VOONAEUSUEVOUL ATIO HIA AVOPWITOKEVTPIKE OTITIKN TTEPAV TNG OUYXPOVNG
TEXVOYVWOoiag.



Movadec Auénuévng Ppovridag

NikdAaog fahdvng

AtevBuvtiig, A'TIveupovoloyIKnG KAIVIKAG,
IN. «[. Mamavikohdou» Oeccahovikn

Né€erg evpetnpiov

- MAO

- MEMA

- evlIdpeoeC povadec Depameiag

- QVATVEVOTIKI Povdda avénpévng gpovtidag

AMnhoypaepia:

NikoAaog lahdvng

Kpitwvog 13 54639
©eooahovikn, TnA 2310812638
e-mail: galnikos@gmail.com

Me tov 6po Movdadeg Auénuévng Opovtidag (MAD) meptypdpovtal ot
KABe TUTOU evdiapeceg HovAdeC ol omoieg mapéxouv emimedo voonAeiag
peTa&u Twv Movadwv Evtatikng Ogparneiag (MEO) kal Twv «KOWVWV voon-
AEUTIKWV TUNUATWY».2 O Slaxwplopog auTog Sev eival Tavtote andAuta
akpLBng, 16Tt vgiotavtal SlaYopég aTn oLVBEGN TOU TPOCWTIIKOU, GTO
emnimedo ekmaidevonc kat 01o S100€oipo EOTAIOUO PeETAEY VOOOKOUEIWY
TwV dwv A kat Sla@opeTikWV Xwpwv. H mapexouevn gpovtida amd tn
MAQ® ameuBUveTal o aoBeveic mou ival «TTOAU ehappld yia va gival o
ME®, aAAd kat oAU Bapeld yia va givat oe uvnBIoUEVO KAIVIKO TURHO».
AmeuBuveTal SnAadn og aoBeveic mou xpelalovtal Mo oTeVH TTAPAKOAOU-
Onon 1} oToug omoioug amartolvTal TTAPEUBATELG TTOU CUMTEPIAABAVOUY
TNV UTTOOTHPIEN EVOC 0PYAVOU 1) CUCGTAUATOC O€ AVETTAPKELA-OUVAOWE TOU
KOTWTEPOU AVATIVEUCTIKOU, 1] 0 a0Bevei mou Xpri{ouv PETEYXEIPNTIKAG
@povtidag f mpogpyOUEVOUC Ao avwTepo emimedo @povtidag (cuxva
META TNV amobéopeucn amo Tov avamnveuotripa otn MEG). Xtov mivaka 1
@aivovtal ta Stapopa emnimeda epovTidag mou 1oX VoLV yid Ta VOONAEUTIKA
TUAMATa avdhoya e Tn BaplTnta Twv AcOevwy.

H ANATKAIOTHTA TIATH AHMIOYPTIA MAO®

MoAoi aoBeveig pe o&€a 1 kat xpovia voonpata, Xpri{ouv cUXVA EVIATIKAG
nePIBaAPng kat TapakoAouBnong rj Kat UNXavikoL agpiopov. Ot KATaoTACELS
QAUTEC OTTWG gival euvonTo Sev gival Suvatov va avtiyeTwmiovTal o€ Kova
KAIVIKA TURpaTa Kal oxXedov Katd kavova katakniyouv oe MEO. Opwcg amd
O1APOPEC UENETEC TIPOKUTITEL OTI €VAC UEYANOG ApIOOC £wG 40% aoBevwv
pe XAl o1 omoiol elodyovtatl otn MEO 8¢ xpeldlovtal TEAIKA UNXavikod
QEPIOUO 1] EVTATIKN @POoVTIOA>>, evw HOVO ¢we To 40% TWV a0OEVWV UE
o&gla avamveuoTIKN AVEMAPKELD amalTeital SIa0WARVWOoN Kal EMEPPATIKOC
MNXAVIKOG AEPIOUOCS’. X€ TTONUKEVTPIKA LEAETN oTnV ITalia Bpébnke 6Tl
31,2% twv acBevwv pe XA siorixbnkav otn MEO pe poévo okomd tnv kapdi-
OQVATTVEVOTIKN TTapakoAouBnon?d. H mapdtaon tou xpdvou voonAeiag twv
a00evwv otn MEO ETA TOV AMTOYAAAKTIONO armd TOV avanmveuoTripd, Adyw
EMNEeIPNE KAaTAAANAOU TUAPATOC Yia VOONAEiQ, apéowg peta tnv €€0do amod
auTh, eivat cuvnBiopévo kat cofapd mpoPAnua, yiati odnyei o auénuévo
kivduvo Aolpwéewy, emitaon tou MPoBARUATOC TNG EANEIPNG KpeRaTiwy
ME® kat au§nuévo KOOTOC Yla VEEC KATAOKEVEC, EEOTMAIOUO Kal voonAeia.
lvetal emopévwg EUeavAg N avaykaldtnta Tng avamntuéng tkavou aptduou
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MINAKAZ 1. Emimeda voonAeUTIKAG ppovTidag

-Eninedo 0  AoBeveig mou xpetdlovtal ouvrOn VOOOKOEL-
aKn @povTida
- Emimedo 1 AobBeveic pe kivbuvo émbeivwong e katd-
OTAONG TOUG 1 TIou €xouv éNBEL amd avwTePo
enimedo @povtidag kat xpriouv odnytwv amo
NV oudda yla Toug Papéwe TAOKOVTES
-Eninedo2  AcobBevei¢ mou xpeldalovTal Mo OTEVH TTAPAKO-
(AcBeveic  \oubnon 1 mapeppdoelg mou cupmepAapPa-

MAQ®) VOUV UTTOOTHPIEN TIPOG £Val OPYaVO O€ Avedp-
KEIA 1 LETEYXELPNTIKN @povTida 1 “stepping
down” ané upnAdtepo eminedo povTidag

-Eninedo3  AcbBeveic mou xpeidlovtal auénuévn umooTh-
pI&N NG avamvorig | aVemapKEL TOUNAXIOTOV

800 opyavwv

evdlapeowv povadwv (MAD), ot omoieg KAAUTITOULV AUTO
TO KEVO E ONUAVTIKA ENATTWHEVO £OTTAIOUO, TIPOCWTTIKO
KO KOTA CUVETIELD KOOTOG. 2€ UEAETN TTOU APOPOUCE TNV
avantuén avanvevotikwv MAQ® otnv Eupwrn @davnke
OTL 0€ TOCOGCTO 86% TIEPITTOU €ival AVATITUYMEVEG O€
VOOOKOEIQ, EVw amo 48 TéToleg Povadeg o1 40 Aertoup-
YOUV oTa TTAQIO1A TIVEUOVOAOYIKWY KAVIKWV®, Ot TTAéoV
S1adedopévol TUTIOL EVOIAPECWY LOVASWY PpaivovTal OToV
Mivaka 2. O Tumog Tng MA® kaBopiletal Kupiwg amd To
€i60¢ TwV aoBevwv IOV VOGNAEUOUV, AANA KAl ATTO TOTTIKEG
1010ITEPOTNTEC KAl CUVNOELEC.

KaBoploTikog mapdaywv yia tn Asitoupyia MAD givain
EMAPKNG EKTTAIGEVUGT TOU TTPOCWITIKOU Kall 1 S100e0INOTNTA
TOU OAOKANPO TO 24Wp0.

2TN XWPA LAG UTTAPXEL OXETIKA IKPOG APIBUOC TETOIWY
povadwyv mou dpxloav va dnuioupyouvTal Kupiwg Tnv
TeAevTaia dekaeTia akoAouBwvTag avaloyeC TPooTIAOELEC
TIPONYUEVWVY XWPWV. TA TTVEUUOVOAOYIKA TUAATA UITOPOUV
VA TIPWTAYWVIGTACOUV TNV AVATTTUEN AVAITVEUOTIKWY KAl
yevikwv MAD Aoyw Tng €€0IKEIWONG TWV TTVEULOVOAOYWV
ME TOV UN EMEUBATIKO UNXAVIKO agplopo (MEMA). E€oiki-

MINAKAZ 2. Movada Auénuévng Opovtidag (MAD)

- levikh

- MaBoAoyikn

- Xelpoupyikn

- AvamnveuoTikn EvSiapeon Movada

- MetavaioBnTikng gpovtidag (Avavnyn)
- TUAUOTOG EMELYOVTWY
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won Tou oXeTi(eTal KUPIWG e TNV EKTIAIGEVOT TOUG OTNV
QVTIMETWTIION A0OEVWV UE AVATIVEUOTIKH QVETTAPKELQ,
pe Slatapayég TG avamvorg oTov UTVo, aAAd Kal UE TNV
6uNnvn eknaidevon oe MEO katd tn Sidpkela TG ARYNg
€181kéTNTAC. EMiong onpavTIkog aplOUoC TVEUIOVOAOY WY
OTTOKTA TOV TITAO TOU EVTATIKOAOYOU HETA 26T eKMaibeuon
otn ME®. H avantuén piag tétolag povadag mpoilmobETel
TEPAV TNG EMAPKOUG EUTIELPIAG TOU LATPIKOU, TOU VOON-
AEUTIKOU Kal Tou AotrmoU apdiaTpIikou TPoowTTikoU Kalt
¢ e€otkeiwong pe Tov MEMA, Stapkr cuvexi{ouevn
exmaideuon, emapkela eEOTAIOOU, CUXVOUG EAEYXOUG
KOl KATAYPAPECG OTOIKEIWY, ap@idpoun emkovwvia Kat
KATA TpOTipnon yettviaon pe MEG.

MNa va givalt amodoTikr otn Aeltoupyia Tng mpémnel va
S1a0éTel TouNAxLOTOV 4 KPERATIA PE XWPO avATTUENG o€
15-20 TOUAAXIOTOV T. AvA KPERATI, WOTE va gival EQIKTA N
AUEDN TTPOOTIEAACN O€ TEPIMTWON EKTAKTNG AVAYKNG TOU
ATAITOUPEVOU TTPOOWTTIKOU va StaTiBetal oAOKANpog o
amapaitntog eomAlopdc yia t xprion MEMA (Mivakag3),
£VW OTNV KTIpLakn umodour) Oa mpémnel va mpoAémovTal
TouAdyioTtov SUo apoxég O, kal KEVoU, ia Tapoxrn agpa,
OTIWG KAl EMAPKAS APIOUOC NAEKTPLIKWVY CNUEIWV.

H ouvBeon tou mpoowtikou Slaépel and xwpa o€
Xwpa. Fevikd gival amodekTo va UTTAPXEL OXECT VOONAEUTWV
npog aoBeveig 1:3 - 1:4 ava wpdplo, Slapkrg mapouacia
E0WTEPLIKOV YIATPOU ouvNOwC EISIKEVOUEVOU, EIBIKOG
y1atpo¢ “on call” evtog Tou voookopeiou Slabéoipog oe
24wpn Bdon, kKdAun amo eI8IKEVEVOUC PUOLOBEPATIEVTEC
Kal TEXVIKOUG, evw) Ba mpémel va TovioBei n avaykatotnta
yla otevr cuvepyaoia pe tn MEO.

H Aertoupyia MAD 01O YeVIKO VOOOKOUEIO EXEL WG

MINAKAZ 3. Anapaitntog e€omAiopog MAQ.
A1dpopol TUTTOL AVATTVEUOTHPWV

Maokec S1agpopwv TUTTWV Kal HEYEBWV (PIVIKEC, ONoTTIpOCWTTI-
KEC, K.AL.)

JUOKEUEG avappdPnongG- EUKAUTITO BPOYXOOKOTTIO

Set S100WARVWONG KAl PAPHUAKWY KAPSIOTIVEUOVIKNAG ava-
(woydvnong

AmviSwTA¢

Ambu

E€omAiopoc yia mapakolouBnon kapdiakol pubuov, sPO2,
avaipaktng pétpnong AMl, K.4.

DopnTéC CUOKEVEC Yla HETAPOPA 00BEVWV
YAk SlacwArvwong Bwpakog

AVTAiEC oprynong uypwv
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ouvemela e§olkovopunon kpePfatiwv MEO Adyw tng onua-
VTIKAG LEIWONE TOU XpOVOU voonAeiag Twv acBevwv otnv
TEAEUTAIA KAl ENATTWHEVO KOOTOG KATAOKEUNC, EEOTIAL-
OOV Kal apolBwV MPOCWTTIKOU Ta OTToia amartouvTal yia
TN A&lTOUPYIa TNG. X€ OXETIKEG UENETEC €xel PpeDel OTITO
KOoTOG voonAeiag otn MAD avépyetal 6to 25-30% TOU
avtioTolyou TnG MEG*™, evwy o€ YeAETN TTOU £YIVE TIPO-
o@ata oge OMavSIkd voookopeio BpéBnke 0TI TO KOOTOG
Aertoupyiag tng evdidpeonc povadag oxetiCeTal dpeoa Pe
TO MéyeBoC aUTAC, TN 6UVOEDN TOU MPOCWTTIKOU Kal TOU
aptBpou Twv acBevwv'. 1n Tkwtia 1o 2008 diamoTwonke
o110 €BVIKO eminedo o p. 6. voonAeiag éxel pelwBei katd 2
NUEPEG O€ oxéon pe 1o 2005 Kkal avépyetat yia Tig MEO oe
5 nuépeg kat yia tic MA® oe 3 nuépeg, mapd tnv avénon
TOU aplOUOU TwV VOONAEVOUEVWY O'AUTEC. AlAQOPEC
peAéTeC avTiBeTa €xouv Oeifel aENON TOU KOGTOUC OTIC
ME® petd tnv évapén Aettoupyiag MAD. Autd mBavdtata
opeileTal otnVv avénon tou SeikTn BapuTNTAC TOU €GOV
0pouL Twv voonhevouévwy otn MEG Adyw akplwg tng
Aettoupyiag MAO kat tng el0aywyng r Slakopidng 'autrv
aoBevwv e xapnAdtepo Seiktn Bapltntag.

2YMIMEPAZMATIKA

H avantuén kat Aertoupyia povadwv Siapdpou Bab-
oL auénuévou emmédou @PovTidag TIPETEL VA aTTOTE-
A&l mpotepaldtnTa. Me Sedopévo 6tL UTTAPYEL avAyKn
Snuioupyiag KPeRATIWV EVTATIKAC VoonAegiag, aAld Kal
OTl peyaho mMooooTo acBevwy ou voonAevovTal OTIC
ME®, b¢ev xpetalovtal ouclaoTikd TéTolou emimédou a-
pUTNTAC voonAeia, Ba mpémel va Yivel GTpo@n TTPO¢ TNV
avamntuén MAO.

To kKOOTOC KATAOKEUNC, EEOTTAIGMOU Kal AelToupyiag
Twv MAQ gival onpavTika XapnAGTEPO Ao TO AVTIOTOIXO
Twv MEO.

O1mveupovoAdyol Kal oL TTVEUOVOAOYOL pe e€e1bikeucn
oTNV evTatikn Bepareia givat amd Tig AoV KATAAANAECG
€I6IKOTNTEC YIA TN OTEAEXWON TETOLWV TUNUATWY, OTTOU
ouviBw¢ epapudletat MEMA.

2T0 TIVEUMOVOAOYIKA TUAMATA TWV VOOOKOUEiwv Ba
TpEMEL va avamtuxBouv avamveuoTikéG MAQD, 1y YEVIKEC
OTaV UTTAPXEL OTEAEXWON ATIO TIVEUIOVOAOYO- EVTATI-
KOAGYO.

BIBAIOTPAQIA

(BAéme ayyMKO Keipevo)
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Intermediate care units (ICU), or high dependency units (HDU) include
each type of intermediate units that provide a level of hospitalization between
the Intensive Care Unit (ICU) and «common hospital departments»"2. This
distinction is not always completely accurate, because there are differences
in the composition of staff, in the level of education and in the availability
of equipment among hospitals of the same or different countries. The care
provided by the HDU targets at patients who are “very lightly to be in ICU,
but also very heavy to be in a ward department”. In other words, it targets
at patients that need closer monitoring, require interventions including
support of an organ or system in case of failure, often the lower respira-
tory tract, or patients requiring postoperative care or arising from a higher
level of care (often after weaning from respirator in ICU). Table 1 shows the
different levels of care applicable to nursing departments depending on
the severity of patients.

THE NECESSITY OF DEVELOPING HDU

Many patients with acute or chronic ilinesses often require intensive
care monitoring and/or mechanical ventilation. The above cases obviously
cannot be treated in common clinical departments and almost normally end
up in ICU. However, various studies show that a large number up to 40%
of patients with COPD who are admitted to ICU eventually did not need
mechanical ventilation or intensive care®*, and only up to 40% of patients
with acute respiratory failure required intubation and invasive mechani-
cal ventilation®’. In a multicenter study in Italy it was found that 31.2% of
patients with COPD were introduced in the ICU with the sole purpose of
cardiopulmonary monitoring®. The extension of patients hospitalization
time in the ICU after weaning from the ventilator due to lack of appropriate
wards of treatment, immediately after extubation, is a common and serious
problem. It leads to increased risk of infections, aggravates the problem of
lack of ICU beds and additional expenses for new construction, equipment
and cost of care.

As a result, we need to develop a sufficient number of intermediate
units (HDU), covering the gap with much less equipment, personnel and
therefore costs. A study undertaken for the development of respiratory HDU
in Europe showed that 86% is developed in the hospitals, while from 48
such units 40 operate in pulmonary departments®. The most common types
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TABLE 1. Level of nursing care

-Level 0 Patients requiring routine hospital care

Patients most at risk of deterioration of their con-
dition or have come from a higher level of care or
need instruction from specialists for the critical ill
patients

-Level 1

-Level 2 Patients who require closer monitoring or inter-
(HDU) vention including support for a failing organ or
postoperative care or “stepping down” higher level

of care

-Level 3 Patients requiring increased ventilation or with
impairment of at least two different organs

of intermediate units are shown in Table 2. The type of
HDU is mainly determined by the type of patients who are
hospitalized, but also by local conditions and habits.

The determining factor for the HDU operation is the
adequate staff training and its 24 hours per day avail-
ability.

In our country there is a relatively small number of
such units which were developed primarily during the
last decade, following similar efforts of advanced coun-
tries. The pulmonary departments can lead in the field
of developing Respiratory ICU and general HDU due to
pulmonologists’ knowledge and familiarization with non-
invasive ventilation (NIV). This familiarization of pulmon-
ologists is related mainly to their education in treatment
of patients with respiratory insufficiency, disturbances of
breathing during sleep and to their 6 month training in
ICU during their training in main specialty. In addition, a
significant number of pulmonologists become intensiv-
ists after receiving the respective education for 2 years
in ICU (skilled intensive care chosen). The development
of such a unit requires adequate experience of the medi-
cal, nursing and other paramedical staff, familiarization
with non invasive ventilation (NIV), continuing education
program, adequate equipment, frequent monitoring

TABLE 2. High dependency unit (HDU)

- General

- Pathological

- Surgical

- Respiratory Intermidiate Care Unit (RICU)
- Metanaesthetic (resuscitation) unit

- Emergency room
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and records, two-way communication and preferably
proximity to ICU.

This unit, in order to be efficient in its operation must
have at least 4 beds with an available space of 15-20 m? per
bed. With that in mind, in case of an emergency situation
the staff will be able to have immediate access and to use
the special equipment needed for the use of NIV (Table 3).
In terms of the building infrastructure, this must include
at least two supplies of O, and vacuum, one air supply
and also sufficient number of electrical outlets.

The staff composition varies from country to country.
Generally, it is acceptable to have nurses to patients ratio
between 1:3 and 1:4, 24 hours a day, constant presence
of trainee physician, expert doctor “on call” in hospital
available 24 hours a day, coverage of qualified physi-
otherapists and technicians and above all close collabo-
ration with the ICU.

The operation of a HDU in a general hospital results
in reduction of hospitalization time in ICU and in reduc-
tion of the expenses in construction, equipment and
staff required for its operation. In relevant studies it was
found that the cost of hospitalization in the HDU is 25-
30% of that of ICU*'. A recent study in a Dutch hospital
proved that the operating cost of the intermediate unit
is directly related to the size, the staff composition and
the number of patients". In Scotland in 2008, it was found
that the average time of hospitalization (for this country)
has been reduced by 2 days compared to 2005 and more
specifically itis 5 days for ICU and 3 days for HDU, despite
the increase in the number of hospitalizations. Several
studies however have shown an increase of costs in ICU
after the start of HDU. This is probably a result of the
increase in the severity of the average hospitalized in
the ICU due to the HDU operation and the admission or
reference of patients with lower severity index.

TABLE 3. Necessary equipment in a HDU

Various types of ventilators

Masks of various types and sizes (nasal, full face, etc.)

Suction devices-flexible bronchoscope

Intubation set and emergency drugs for cardiopulmonary
resuscitation

Defibrillator

Ambu

Equipment for monitoring heart rate, sPO2, non-invasive
measurement ABP, etc. Portable devices for patient transport
Material needed for chest intubation

Pumps for IV administration
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CONCLUSIONS

The development and operation of units providing
various levels of intensice care should be a priority. Know-
ing that there is a need for intensive care beds and that a
large percentage of patients hospitalized in ICU, do not
need such a high level of care, we should focus on the
development of HDU. The cost of construction, equipment
and operation of the HDU is significantly lower than that
of the respective ICU.

Pulmonologists and pulmonologists specialized in
intensive care are the most qualified experts for such
units, in which NIV is usually applied.

In Pulmonary departments of hospitals, respiratory
HDU or general HDU staffed with Pulmonologist or Pul-
monologists-Intensivists should be developed.
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Tumot CPAP: Apxéc Aettoupyiag,
MTAEOVEKTALATA-EIOVEKTAATA
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Aé€arg KAeldLa:

- ouvexni¢ BeTikn micon agpaywywv
- CPAP
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- BahBidec CPAP
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AMnhoypaepia:

ewpyia Mitolou, MD,

Movada AvanveuoTikig Avemdpkelag,
.N. “T. NamavikoAdou”

570 10 ©@eooahovikn
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H cuokeur] cuvexoU¢ BTk ieong Twv agpaywywv (Continuous Posi-
tive Airway Pressure-CPAP) &g Bewpeital aAnBivog avamveuotrpag S1oTt
Sev unmootnpilel pnxavikd tnv elonvon'. H epapuoyr} tou mpounmoBétel
SuvatoTnTa Tou AoHEVH VA AVATTVEEL AUTOUATA KAl Eival AVETIAPKEG YIA TN
Slatrpnon Tou KUPeAISIKOU agPIoOU O€ TTEPIMTTWON ATOUCIAG AVATTVEUCTI-
K¢ wong. 2uxva 1o CPAP cuyxéetal pe to PEEP. To CPAP gival cuykekpipévo
MOVTENO UNXAVIKHAG UTTOOTAPIENG TNG avarmvor|G v To PEEP avTtimpooweel
v dvodo Tn¢ Pactkrig mieong 0To cUOTNUA TNG EKTTVONG KATA TN SIdpKela
AA\WV HOVTEAWV aEPIOHOU BETIKNG TTiEONC.

APXEZ AEITOYPIIAX

AcokwvTtag ouvexn Betikn mieon otn S1dpKeELla EI0TIVONG KAl EKTTVOAG
(ewova 1), To CPAP au€avel Tn AEITOUPYIKT UTTOAETOUEVN XWPENTIKOTNTA,
avoiyovtag kupeAideg mou €xouv cupmécel fj uroagpifovtal Kal BeXTIWVEL
v o§uyovwon?. H av§non tng AEITOUPYIKNG UTTOAEITOEVNG XWPENTIKOTNTAG
pmopei emiong va BeATIWOEL TNV EVOOTIKOTNTA TOU TTVEULOVA KAl VO ENATTWOEL
TO épyo TNG avamvong. EmmAéov, n epapuoyr CPAP 6to mveupoviké oidnua
MEIWVEL TN SLATOIKWUATIKN TTECN TNG APIOTEPNG KOIAIAG, EAATTWVOVTAG
€101 T0 JeTAPOPTIO TNG KAl avavel TNV kapdlakr mapoxr. X1o cuvopouo
ATOPPAKTIKIAG UTIVIKNG amvolag, To CPAP amotelei pébodo ekhoyrig kabwg
N gpappoyr] ouvexoLG BeTIKNG Tieong Aeltoupyei wg agpivog “vapOnkag”
MoV TTPOAABaivel TN CUYKAEION TWV TOLXWHATWY TOU QAPUYYIKOU AUAOU Kal
Slatnpei fatd Tov avTEPO agpaywyo otn SIAPKELA TOU UTTVOU. TNV oeia
napod&uvon tng XAl, n epappoyr] CPAP eAatTwvel To €pyo TNG avanvong,
€€l00PPOTTWVTAG TO ENACTIKO (POPTIO TTOU €XOUV VA AVTIUETWTTICOUV Ol
AVATTVEVOTIKOI HUEC 0TV évapén TNG el0TTVONC, Aoyw TnE mayideuonc aépa
Kal uTTEPSIATAONG. X€ AUTH TNV TTEPITTTWON, XPNOILOTIOOUVTAL Ol POPNTES
OUOKEUEG Slpaotkng BeTikng Tieong (Bilevel Positive Airway Pressure-BiPAP)
ol omoieg xopnyouv pia xapnAry CPAP otnv gkmvon (Tou o€ auTr TNy mepi-
nitwon ovopdletal EPAP-gkmveuoTikn O€Tikn mieon) n omoia evaANdooeTal
KUKAIKA e pia upnAoTepn mison mou umootnpilel tnv lomvor (tnv IPAP-
ELOTIVEVOTIKN DETIKN TTIiEON AEPAYWYWV).



CPAP
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EIKONA 1. Zuvexnc Betikn mieon Twv agpaywywv (CPAP).

ENAEIZEIZ-APXIKEXZ PYOMIZEIZ

2tnv o&gia avamveuoTik avemdpkela 1o CPAP kupi-
w¢ gpappoletar yia tn di6pbwon ¢ umoaipiacd . Ot
KUpLeG evOEei€elg TOU gival ol TapakATw: a) KApSIoYEVES
TIVEUUOVIKO 0iénpa, 3) amootaBepormoinon amo@pakTIKAG
anvolag (o€ mepIMTwon avanmveuoTIKAC 0§Ewong MPEMEL va
XPNOlHOTIOLETAL YN EMEPBATIKOG UNYXAVIKOG OEPIOUOG UE
™ pop@r S1pAcIKAC BTIKNG TTiEoNC), Y) KAKWoN Bwpaka,
10laitepa o aoBeveig pe TOAATAG KATAYHATA TTAEVPWV
kat aotadr Bwpaka, §) mveupovia pe Siaxuteg SInORoEIC,
€101KA O€ AVOOOKATACTAAUEVOUC A0BEVEIC GTOUC OTTIOIOUG
0 EMEUPATIKOC UNXAVIKOC AEPIOUOC EXEL auEnUévo Kivouvo
ETUTAOKWV, €) KATA TN UETEYXELPNTIKA TIEPIOOO peTA amd
peydAa xelpoupyeia Bwpaka kat KOG 6tav emmAékovTal
amoé umoalpia Kat avamveuoTIKY AVETTAPKELQ.

Y& aoBOeveic pe oéeia avamveuoTiky Suoxépela n
av€énon Tou Katd Aentdv agpiopoy, n avénuévn ava-
TIVEUOTIKA CUXVOTNTA Kal N BPAXUVON TOU EI0TIVEUOTIKOU
XPOvou odnyei o€ EIOTIVEUCTIKEG POEG TTOU UTTEPaivouv
Ta 60l/min. T autd katd TV epappoyr CPAP og autolg
TOUG 00BEVEiG, KUpLA PEPIUVA Eival N XOPHyNON EMAPKOUG
pong aépa, wote va diatnpeital otabepn OeTikn mieon
O€ ELOTTVON Kal EKTTVON.

Ot povadikéc mapdpuetpot mou pubpuiCovtal amd tov
XElploTn givat to enimedo tou CPAP kal n evaioBnaoia
Tou ocuotripatog digyepong (dtav mephapfdvetal oto
ouotnua). Ot méoeic CPAP mou ouvnOwc amartouvTal o€
aoBeveic pe o&eia avamveuoTikn Suoxépela KupaivovTtal
peTagL 5 wg 12 cmH,0. Ztnv KaBnuepivr KAVIKA TPA&N,
Katd TNV e@apuoyr CPAP Eekivape Pe XAUNAEC TTIECELC,
™G TaéNS TWV 4-5 cmH,0, kKat mpoodeuTikd auédvoupe Tnv
mieon mapakoAouBwvTtag To SpO; Kal TNV AVATIVEUCTIK
ouxvotnTa Tou acBevry. Béktiotn CPAP gival autr pe Tnv
OTIOIa EMTUYXAVETAL TO LPNAOTEPO SPO,, EAATTWVETALN
QVATIVEUOTIKI ouXvOTNTa £VW TTAPAAANAA yiveTal KaAd

QVEKTI Ao ToV aoBevn, UE TIC AyoTepeC SlAQUYEC. Z€
aoBeveig pe o&eia avamveuoTikn Suoxépela kal Bapld
vrno&alipia, MOANEG popéEg eival avaykaio e€apxng va
epappooTei uPnAoTEPN Tieon CPAP woTte va S1opBwOsi
ypriyopa n umoaipia.

2YZKEYEX CPAP

2T10oUu¢ aoBeveic e ofeia avamveuoTiKh AVETTAPKELQ,
CPAP pmopei va epapPoOoTEl e TIG TAPAKATW CUCOKEL-
£€¢>%: a) BaApideg CPAP ouvdepéveg oe ouvexn pon, B)
@opNnTEC oUOKEVEG CPAP, y) avamveuoTAPES EVTATIKAG
Kat 6) oatnpa Boussignac CPAP. AAEG CUOKEUEG OTTWG
n autopatn cuokeur] CPAP (auto-CPAP) bev éxouv Béon
OTNV AVTIMETWTTION TNG 0&€lag AVAMTVEVOTIKAG AVETTAP-
Kelag aAAd evOeikvuvTal AmoKAEIOTIKA O aoBeveiC ue
oUVOPOUO UTIVIKAC AmTvolag.

BaABideg CPAP auvdepéveg o€ CUVEXT PON. (EIKOVA
2) To ovoTnpa mepAapPavel pia yevvitpla upnAig pong,
BaABibeg PEEP, paoka mpoowriou e KEPANOSETN Kal O
Kamola cuotApata mepINaUBAveTal PnPLaKOG avaAuTAG
ofuydvou Kal pavopetpo. H yevvrtpla pong ocuvdéetal
UE EMTOiX10 TTAPOX N KAl €ival IKavH va TTAPAYEL POEG TNG
1a€N¢ 0-1301/min (pavéuevo Venturi) Tou emMTpEMOUY TNV

EIKONA 2. l'evvn1pleg ponc mou cuvSéovtal pe Balpideg
CPAP.
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ao@ain epappoyn CPAP xwpig va mapatnpeital mtwon
NG Tmieong Katd Tn SIAPKELD TNG ELOTIVONG, AKOUN Kal av
OTIyMIOia Ol amaITHOELC O AgPIOUO gival TTOAD UPNAEC.
H meplekTikOTNTA 08 0&Uydvo (FiO,) umopei va auénBei
Po0odevTIKA amd 34 £wg 100% avdaloya HE TIG avAYKES
Tou aeBevouc. O avaluTtrig 0&uydvou Kal TO HAVOPETPO
EMTPETOLV TNV AKPIPN HETPNON TOU Xopnyouuevou FiO,
kat tou emmédou CPAP. Ta cuoTripaTta autd ival eEUKoAa
OTO XEIPIOoWO Kal ao@alr) oTn Aettoupyia. To KUplo TTAEo-
VEKTNUO 0€ aoBeveic e ofgia avamveuo Tk avemdpkela
givat n duvatdtnta xoprynong uPnAig porg kabwg kat
uPnAou kat pubuilduevou FiO,.

D®opntég ouokeuég CPAP. AsitoupyoUv cuvnOwe pe
CUMTTIIECTH TTOU TTAPAYEL 0TABEPN TIiECN O€ €10TTVON Kal
ekmvor]. H duvatotnta mapaywyng meong Kupaivetal
peTagu 2 kat 30 cmH,0 ota ouyxpova pnxavripata. Meo-
VEKTAMATA Eival TO HIKPO BAPOC TNG CUCKEUNC, N EUKOAN
METAQOPA, N EUKOAIO GTO XEIPIOUO KAL TO OXETIKA UIKPO
KOOTOC. EVvTOUTOLC, Ol TTOpAYOUEVEG POEC Eival XOUNAEC OU-
YKPITIKA € TA TTPpoNyoUEVA CUCTAMATA. Q¢ amoTéAEC A
o€ aoBeveic pe o&eia avamveuoTikr Suoxépela umopei va
MNV KAAUTITOVTAL Ol AVAYKEG VIO UPNAEC ELOTIVEVOTIKEG POEC
Kal va pnv e€aocgaliletal n otabepoTnta Tng mmieong o
OANn TN S1APKELA TOU AVATTVEUOTIKOU KUKAOU. Ot OopNTEC
ouokeUég CPAP eival KatdAANAeG Kupiwg yia T Oepaneia
TOU cUVSPOUOU UTIVIKIAG ATTVoLag Kal yla TIG Kat' oikov
EQPAPMOYEG TOU HNXAVIKOU agPLIOMOU.
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AVanVEUO T PEC EVTATIKIG. AVAAOya Le TOV TUTIO TOU
avamnveuoTtipa, umopei va xopnynBei CPAP pie TEXVIKEG
¢ “kat’ emikAnon pong”, “mapdAAnAng pong” i “ouve-
XOUG PONG” HE HIKPEG SLaQOPEG OTO £PYO TNG AVATTVONG
o€ KABe mepimTwon. MAEOVEKTAPATA TWV AVATIVEUCTH-
PWV EVTATIKAC €ival n Suvatotnta va mapdyouv UPnAEC
POEC TTOU AVTATTIOKPIVOVTAL OTIG AVAYKEG TOU AoOevr He
o&eia avamveuoTikn Suoxépela. Emiong SiaBétouv peiktn
o&uyodvou yla pubuion tou FiO; kabwe kat e€eAyuéva

EIKONA 3. Ba\BiSa CPAP Boussignac ouvSepévn € HAOKA
TPOOWTIOU.

Boussignac CPAP works the same way as the turbines of a jet engine

Oxygen braking
The O, molecules strike a de-
flector, which sends them back

fo the central (mbdng) zone.

Oxygen occelerotion

The O, molecules are accelerated ot the
speed of sound as they pass through
micro channels.

PATIENT

Establishment of a virtvol valve
The collision of molecules generates turby-
lence, which transforms speed info pressure,

EIKONA 4. Aertoupyia ¢ BarBidag CPAP Boussignac.
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ouoThata mapakohoudnong. Melovektouv S16TL gival
oykwoelg og néyebog, £xouv OUVOETO XEIPIOUO Kal €V-
aiobnta cuotripata eidomoinong (alarms) mou dev gival
mdvta emOupuNnTd 0TNV €QApPUOYr TOU N EMEPPATIKOV
HNXavikoU agpIopoU.

Y9otnuaBoussignac CPAP. To cuotnua CPAP Bous-
signac mepihappavel pia BaABida ikavry va mapayet PEEP
™G 1aéng 2.5-10 cmH,0 xwpic TNV avaykn mapouaciag
yevvATplag ponc. H BaiBida eival évag KOG TAAGTIKOG
OWANVAC (UKOG 5.5cm, ecwTtePIKN SIAPETPOC 1.3¢m) TTOU
npocapudletal o€ pia pdoka mpoowrnou (Eikova 3). To
oloTNpa givat piag xpriong, £xet Hikpd péyebog kat Bapog
Kat givat arm\o otn Aertoupyia kat ao@aléc’. Ta mapamavw
XOPOKTNPIOTIKA TO KABIOTOUV Hia dploTn eVAANAKTIKN
AUon yla tnv umooTiPIEN aoBEVWY OTO TUR A ETElYOVTWY
KOl KATA TN HETAPOPA aoOeVWV.

H cuokeur) CPAP Boussignac xpnoipormolei o§uyévo
XOpNARG mieong kat uPnAng porig. Ta pépia Tou o§uydvou
gmrayuvovtal oxedOv oTnV TAXUTNTA TOU NXOU UE Wia
OEIPA TEOCAPWVY HIKPO-KAVOALWVY KAl GTN CUVEXELD OUY-
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KAivouv o€ oTpofIAwdn pory oxnuati{ovtag pia 16gatr
“mveupatikn BaiBida” (eikova 4). H KivnTIKr evEpyEld Twv
HOpPiwV TOU agpiou YETATPETETAL OE TTECN KAl PE AUTOV
ToV TpOTOo SNnpoupyoLVTaL CUVONKEG GUVEXOUG DETIKAG
mieonc. To eminedo CPAP e€aptdtal amo tn por) Tou o&u-
yéVou Kal TNV EIGTIVEVCTIKN por| Tou acBevouc. lNa
AelToupyia Tou cucTAuaTog anarteital mnyr o§uydévou
pe Sduvatotnta pong 10-25 I/min kat pdoka mpoowmou,
ouvnOw¢ pe pouokwTo cuff mou e€acpaliCel v dplotn
£(QAPOYN LE TO TPOOWTTO TOU acBevry. To avolxtd dkpo
TNG OUOKEUNG ETTITPETIEL XEIPIOMOUG OTIWG TNV avappopn-
on EKKPIoEWV 1 Kal TN BPOYyX0OKATTNON O€ UTTOEAIUIKOUG
aoBeveig xwpic va yivetat Stakorm Tng epapuoyrig CPAPE,
Emiong, oto cuotnua pnopei va cuvdebei os oelpd vepe-
Aomointr¢ divovtag €tol tn SuvatdtnTa yia yprjyopn Kat
ATTOTEAECUATIKY) XOPNYNON EICTIVEOUEVWV QAPUAKWY
otov aoBevn.

BIBAIOTPAQIA

(BAéme ayyAiké Keipevo)
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CPAP is not a true ventilator because it does not actively assist inspiration.
It requires a spontaneously breathing patient and is unable to support
ventilation in the case of apnea’. CPAP often is confused with PEEP. CPAP
is a specific mode of mechanical ventilation, whereas PEEP is the elevation
of baseline system pressure during other positive-pressure modes of
ventilation.

PRINCIPLES OF OPERATION

By delivering a constant pressure during both inspiration and expiration
(figure 1), CPAP increases functional residual capacity opening collapsed or
underventilated alveoli and improves oxygenation?. The increase in functional
residual capacity may also improve lung compliance, decreasing the work
of breathing. In addition, application of CPAP in acute pulmonary edema
lowers left ventricular transmural pressure, reducing in this way afterload and
increases cardiac output. In obstructive sleep apnea syndrome, application
of CPAP acts as a pneumatic “splint” which prevents upper airway collapse
during sleep. Further, by counterbalancing the inspiratory threshold load
imposed by intrinsic positive end-expiratory pressure (PEEPi), CPAP may
reduce the work of breathing in patients with COPD. In this case, portable
Bilevel Positive Airway Pressure (BiPAP) devices are used. These devices
deliver a low CPAP in expiration (named EPAP- expiratory positive airway
pressure) which cycles with a higher pressure which assists inspiration
(IPAP-inspiratory positive airway pressure).

INDICATIONS-INITIAL SETTINGS

CPAP is employed in patients with acute respiratory failure to correct
hypoxemia**. Main indications of CPAP are the following: i. cardiogenic
pulmonary oedema, ii. in patients with decompensated obstructive sleep
apnoea (when respiratory acidosis is present noninvasive ventilation in the
form of bi-level pressure support should be used), iii. in patients with chest
wall trauma, particularly those with multiple rib fracture and flail chest,
iv. in diffuse pneumonia, especially in immunocompromised patients in
whom invasive mechanical ventilation presents many complications, v.
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CPAP
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FIGURE 1. Continuous positive airway pressure (CPAP).

in the postoperative setting after major abdominal and
thoracic surgeries when complicated by hypoxemia and
respiratory failure.

In patients with acute respiratory distress the increased
minute ventilation, high respiratory rate and short inspira-
tory time may result in peak inspiratory flow rates in excess
of 60l/min. Therefore, the main considerations in such
patients include provision of an adequate air flow rate so
that a continuous positive pressure is maintained.

The only variables set by the clinician are the level
of CPAP and the sensitivity of the demand system (if it
is included in the device). Pressures commonly used to
deliver CPAP to patients with acute respiratory distress
range from 5 to 12 cm H,0. In daily clinical practice, ap-
plication of CPAP starts with low pressures, about 4 to 5
cmH,0, and gradually pressure is titrated upward under
close monitoring of SpO, and patient’s respiratory rate.
Optimum CPAP pressure is achieved when a maximum
SpO; is reached, the respiratory rate is reduced and the
delivered pressure is well tolerated by the patient with
minimal leaks. In patients with acute respiratory distress
and severe hypoxemia a higher CPAP pressure may be
necessary from the beginning of application in order to
stabilize gas exchange.

CPAP DEVICES

In patients with acute respiratory failure, CPAP can
be applied using the following devices®®. i. CPAP valves
connected to a compressed gas source, ii. portable CPAP
units, iii. critical care ventilators and iv. Boussignac CPAP
system. Other CPAP devices such as auto-CPAP are not
appropriate for the management of acute respiratory
failure and are indicated exclusively in sleep apnoea
syndrome.

CPAP valves connected to a compressed gas source.
(Figure 2) System includes a high flow generator, PEEP
valves, face masks with headstrap and in some systems,
digital oxygen analyzer and manometer. Flow generator
is connected to compressed gas source and is capable
of producing flow rates of 0-1301/min (Venturi principle)
which enables safe CPAP treatment without loss of pres-
sure during inspiration, even if air requirement is very
high during a brief period of time. The oxygen content
can be adjusted between 34% and 100%, in order to meet
patients’ requirements. Oxygen analyzer and manometer
enable precise measurement of FiO, and CPAP level.
These systems are easy to handle and safely operable.
Main advantage in patients with acute respiratory failure
is the ability to generate high flows and also high and
adjustable FiO,.

Portable CPAP units. They usually operate with a
compressor which generates constant pressure during
both inspiration and expiration. Newer devices are capable
of delivering pressures that range between 2 to 30cmH,0.
Advantages of these devices include low-weigh, portability
and also simple handling and relatively low cost. However,
flow generating capacity is limited compared to this of the
previous systems. As a result, in acute respiratory failure
delivery of air flow may prove inadequate to meet the

FIGURE 2. Flow generators connected to CPAP valves.
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patients’ demands and the desired pressure may not be
stable throughout the respiratory cycle. Portable CPAP
devices are mainly indicated for the treatment of sleep
apnea syndrome and for home applications of noninvasive
mechanical ventilation.

Critical care ventilators. Depending on the critical
care ventilator selected, CPAP may be administered using
“demand”, “flow-by”, or “continuous flow” techniques,
with imposed work differing slightly between them.
Main advantage is the capacity of generating high flows
enough for the patients in acute respiratory distress. They
also have oxygen blender for the regulation of FiO, and
sophisticated monitoring systems. Disadvantages include
large size, complicated tuning and sensitive alarms which
are not always desirable in applications of noninvasive
mechanical ventilation

Boussignac CPAP system. The Boussignac CPAP
system includes a valve capable of delivering a PEEP
level ranging from 2.5 to 10 cmH,O without using a flow
generator. The valve is a small plastic tube (5.5cm long,
1.3cm internal diameter) which is attached to a face mask
(figure 3). 1t is a single-use device with small size and low
weight, very simple and safe to operate’. The aforemen-
tioned characteristics make it an optimal alternative for
the management of patients in the emergency depart-
ment and for patients’ transport.

The Boussignac CPAP device takes low-pressure,
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FIGURE 3. CPAP Boussignac valve attached to a face mask.

high-flow oxygen and accelerates it to nearly the speed
of sound through a series of four micro-channels that
then converge in an area of turbulence, forming a virtual
“pneumatic valve” (figure 4). The speed of O, molecules
is transformed into pressure and a positive airway pres-
sure is maintained. The level of CPAP depends both on
the oxygen flow and the inspiratory flow of the patient.
For the operation of the device, an oxygen port capable
of 10-251/min of flow and a well-fitting face mask with an
inflatable cuff are required. The open end of the device

Boussignac CPAP works the same way as the turbines of a jet engine

Oxygen braking

The O, molecules strike a de-
flector, which sends them back
fo the central (mbdng) zone.

Oxygen occelerotion

The O, molecules are accelerated ot the
speed of sound as they pass through
micro channels.

PATIENT

Establishment of a virtvol valve
The collision of molecules generates turby-
lence, which transforms speed info pressure,

FIGURE 4. Operation of CPAP Boussignac valve.
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enables procedures such as suctioning of secretions or
even bronchoscopy in hypoxemic patients without inter-
rupting CPAP application.? A standard medication nebu-
lizer can also be placed in-line with the device enabling
fast and effective delivery of bronchodilators.
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EIZATQrH

O un emeuPATIKOG UNXAVIKOG agpIopog (MEMA) BewpnTikda pmopei va
£QAPMOOTEI e 0TTOI0SNTIOTE AVATTVEUOTHPA KABWE KAl e OAA TA OVTEAD
ToU eMePPBaTIKOU UNXavikou agptopov. Ot avamnveuotipeg MEO, un éxovtag
OXeOLOOTEl YIO AEPIOUO PECW PAOKAG, TTAPAYOUV EVOXANTIKOUG CUVAYEPHOUG
mou meplopifouv TNV KaBnuepvr Toug Xprion. MNa 1o Adyo autod xpnatpo-
molovvtal e101kEG yia 1o MEMA cuokeuég Sipaoiknig OeTikng mieong (Bilevel
Positive Airway Pressure - BiPAP), mou £xouv e€eAIX Tl TEXVOAOYIKA WOTE VA
€ival KaTAAANAEG yla TNV Epappoyr oTnv ofgia avaTTVEUOTIKI AVEMAPKELQ
(OAA). O1 cuokevég auTég SLaBETOUV CUOTHATA CUVAYEPUOU Kal Tapa-
koAouBnong, SuvatotnTa mMapaywyns VPNAWY EICTIVEUCTIKWV TIIECEWV,
puBuioelg BeAtiwong Tou cuyxpoviopou/dveong Tou acBevoug (trigger, rise
time), cuotrpata avtioTdbuiong Siaguywv Kat peiktn ofuyovou.

O pNXavIKOG aEPIOUOC SIAKPIVETAL OE AEPIOPO UE OTOXO TNV TTiEON
(pressure-targeted mode) kal o€ agPIOPO e GTOXO TOV OYKO (volume-tar-
geted mode), 6Mou avTioTOLKA N EICTIVEVUCTIKH TTIECN ] O AVATTVEOUEVOCG
oykog mpokaBopilovtal and 1o xelploTr. 1o MEMA T1a TAEOVEKTHLATA TOU
OEPIOUOU PE OTOXO TNV TIECN APOPOUV KUPIWG TN HEYAAUTEPN AVEDN Kal
OGUYXPOVIOHO TOU a0BEVOUC, OTIWG KAL TOV KAAUTEPO EAEYXO TWV Slapuywv
Kal TG uPnAng rrieong mou dnuioupyeital otn paoka. Néa povtéha MEMA,
OmMw¢ 1o average volume-assured pressure support (AVAPS) éxouv mpécgata
KUKAo@opnoel, suvOUAlovTag Ta TTAEOVEKTHIATA TOU AEPIOUOU UE OTOXO
TNV TMiEon e AUTA TOU AgPIoHUOU OyKou'.

Me Bdon tnv Katavour Tou £pyou avamvorg HeTafl aocBevoug Kal
avamveuotiipa Siakpivovtal SU0 KUPIwWG TUTTOL UNXAVIKOU agplopoU: a)
gleyxopevog (controlled) kai B) umofonBoupevoc agplopdg (assisted). H
unoonBdnon Tng avamvong e otabepn mieon (Pressure Support Ventila-
tion-PSV) oe cuvbuaouo ue OeTikn tehoekmvevaTiKA mieon (PEEP) eival to
TTI0 CUXVA XPNOLUOTIOIOUUEVO HOVTENO agplopol oto MEMA.

O avahoyikog unofonBouluevoc asplopoc (Proportional Assist Ventilation-
PAV) gival povtélo umoonBoUpevou agpIopoU TTOU TTAPEXETAL E EISIKNAG
TEXVONOYIOG AVATIVEUOTAPA KAl TTOU N €QApPMoyr Tou amattei KataAAnAa
ekmatdevpévo mpoowmikoé. Emiong, aAa povtéha omwe o umoonBoluevoc-
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ENEYXOMEVOC aEPIONOC (Assist Control Ventilation-ACV),
OyKou N Tieong, epapuolovtal Kupiwg otn xpovia ava-
TIVEUOTIKI QVETTAPKELQ KOL TO PNXAVIKO OEPIOUO KAT 0iKOV
kal 6ev Ba avaiuBouv meplocoTEPO.

H KaTdAANAN emAoyr} Tou avamveuoTtnpa Kal/fj Twv
puBuicewv Tou gival ocnuavTikoi mTapdyovTeg mou Kabo-
piCouv TN CUPHOPPWON TOU acBEVOUC Kal TNV EMITUXIA
Tou MEMA. MapakdTw avaluovTal Ta LOVTEND OEPICHOU
oV Xpnolpomnotovvtal cuvnBéotepa oe OAA oto MEMA
KaBwW¢ Kal ol BACIKEC ApXEG EQAPUOYNE TWV CUOKEVWVY
S1pacikng mieonc.

2YNEXHZ OETIKH MIEXH XTOYZ AEPAIQroyx
(CONTINUOUS POSITIVE AIRWAY PRESSURE,
CPAP)

210 CPAP gpapuédletal otabepr Otk mieon oToug
agpaywyouc kab' oAn tn SIdpKELa TOU AVATIVEUGTIKOU
KUKAOU (€10TTVON| Kal EKTIVON)), EVW 0 A0BEV avamveel
autépata. O ylatpdg emAEYEL OV To emimedo TnG mmieong.
O avamnveopevog 6ykog (Vt) kat n avamveuoTiKr ouxvoTnTa
eNéyxovTal amod Tov acOevi.

To CPAP &¢ev gival amOTEAECUATIKO OTNV AVTILETWITION
TNG UTTEPKATIVIKAG OVATIVEUOTIKAG AVETTAPKELOG LA KAl
Sev €xel onuavTiKn emidpacn oTov agPIoUO.

Xpnolpomoleital Kupiwg 0To CUVOPOUO ATTOPPAKTIKIAG
amvolag otov UTvo (XAAY) Kal 0€ OPIOUEVEG TIEPITTWOELG
OAA tUmovu 12,

AEPIZMOXZ ME YNOXTHPI=H XTAOEPHXZ MIEXHX
(PRESSURE SUPPORT VENTILATION - PSV)

O aeplopog e unmootipién otabeprig mieong (PSV) o
ouvduaopo ue PEEP amotelei To 1110 oUXVA XpNOIOTOL-
oUpevo povTtého oto MEMA, 1600 otV ogia 600 Kal oTn
XpOvia avamveuoTiKr avendpkela4. O avamveuoTHPag
SleEyEIPOPEVOC ATTO TNV EICTIVEUCTIKI TTPOOTIADEID TOV
a0Bgvoug Snuioupyei og OAN TNV EIGTIVEVOTIKNA @AoN HiA
otaBepr) OeTIKNA Tieon OV €xel MPOKABOPIoTEl amod Tov
ylatpd. MAeovekTHUATA Eival 0TI N AVATTVEUCTIKA CUXVO-
TNTa OTIWG KA 0 XPOVOG EIOTIVOIG KAl EKTTVORG EAEyXOVTAL
ATTOKAELOTIKA ard Tov acBevr). O avamveduevog OYKOG
pmopei va Totkihel HeTagl Twv S1aQOp WV AVATTVEUCTIKWY
KUKAWV Kal €£0pTATAL ATTO TPEIG TTAPAYOVTEG: A) TO UPOGTNG
unroonBnTikn¢ mmieong, B) To PéyeBog TNG EIOTIVEVOTIKNAG
TPOCTIABEIag TOU A0BEVOUC KAl Y) TIG PNXAVIKES IOIOTNTES
TOU AVATIVEUCTIKOU CUCTAMATOC (AVTIOTACELS, EVOOTIKOTN-
10, PEEPI). H ekmivorj apyiCel 6tav n Yé€yloTtn EIGTIVEUOTIKN
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pon YewOei og pia mpokaBoplopévn Tiun.

Katd to MEMA o TUmog autog agplopou e@appoletal
ouvnOw¢ pe cuoKeuEg BiPAP, émmou n Betikn) Tieon eval-
AACOETAL KUKAIKA HETAEY MIAG uPnAOTEPNG EICTIVEUCTIKAG
(IPAP) kat pag xapnAoTepng eKTIVEVCTIKAG Tiieong (EPAP).
Ol OUOKEVEG QUTEC SIABETOUV TPEIG EMAOYEC LOVTEAWV:

1. S-mode (Spontaneous mode): EioriveuoTikr Tieon
urtootApENg (inspiratory positive airway pressure,
IPAP) og cuvbuaouo ue PEEP (expiratory positive
airway pressure, EPAP). Movtého dpolo pe PSV oe
ouvbuaopo pe PEEP.

2. T-mode (Timed mode): M\ pw¢ eAeyxOuEVOC agpl-
OpOG. EkTog amd tnv IPAP kat tnv EPAP Ba mpémet va
pubuoTOUV N avamveuoTikr cuxvétnta (RR) kai n
oxéon elomvong/ekmvon|q (I:E). Xopnyouvtat umoxpew-
TIKEG AVATIVOEG [E Hla TIPOKABopIopévn ouxvoTnTa.

3. ST-mode (Spontaneous Timed mode): Eivai povtéAo
OpOo10 ToU PSV pg QeSPIKN AVATTVEUCTIKI OUXVOTNTA
(back-up rate) mou mpokaBopiletal amod Tov ylatpo. e
TEPIMTWON Armvolag Aeltoupyei wg EAeyXOUEVOC agpPL-
Oopo¢ (T-mode), v 6Tav n avamveuoTIKA cuXvVOTNTA
Siatnpeitat mdvw amd to dplo acpaleiag Aertoupyei
w¢ S-mode. H e@edpikr) avamveuoTIKr cuxvotnTa
€xel wg okomd Tnv e§ao@daiion TNG mupodoTNOoNG TNG
avamvong og Slaguyég, amvola fj aotadry avamveu-
OTIKN Won.

PYOMIZEIZ IPAP KAl EPAP/PEEP XE XYZKEYEX
AIQAZIKHZ NMIEXHX

Yuotvetal n IPAP va puBuiletal apyikd ota 8-10
cm H,0 kat n EPAP ota 4-5 cm H,0. O1 puBuiocelc autég
£ival KOG QVEKTEC ATTO TOUG TTEPLOOOTEPOUC AODEVEIC Kal
ETTPETTOUV TOV KAAUTEPO EYKAUATIOMO OTN CUOKEUN. X€
OAA Ba mpénel va yivetal Taxeia av§non tng IPAP Bdon
NG avoxng tou aoBevoulg, avd 2-5 cm H,O, péxpt tnv
emitevén IKAVOTIOINTIKOU AEPIOUOU Kal AgPiWV aipaTog
péoa o Aiyec wpec. H idavikn IPAP mpémel va cuvOuddel tn
ypriyopn BeAtiwon tng duomvolag kal tn otabepomoinon
TWV agpiwv aipaTog, pe Tov meploplopod g ducavediag
Kal/n TNG aCUVEPYELQG TOU aoBevolg OTav XPnaoLUoToL-
ouvTal UPNAEC TTIETELC.

3TO UNXAVIKO EPIOPO QAPHOLETAL TTPAKTIKA TTAVTA
PEEP. Eidikd oto MEMA 6mou untdpxel povo KUKAwpa
ELOTIVONC/EKTTVONG Eival amrapaitnTn pia eAaylotn PEEP/
EPAP (4-5 cm H,0) yia 1o “Eémiupa” Tou CO, and To vekpo
XWPO, WOTE VA PEIWOEl TO TOCOOTO EMAVEIOTIVONG TOU.
MAeovekTrpata amd tnv epapuoyn tng PEEP eivat:
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1. ZtaBepomoinon avwtepwv agpoPopwv odwv o€
TAAY.

2. Emavadidvoién kupeAidwv kat avénon tng FRC.

3. MpOANYN aTeEAEKTATIWV.

4. Meiwon Tou £€pyou avamvong Tou anmalteital yia tnv
mupoddTnNoN TNG EICTIVONC OTOV AVATIVEUCTHPA OF
aoBeveic pe evboyevég PEEP (PEEPi)>®.

Ta enimeda PEEP mou epapuodovtal EUMeIpIKA gival
ouvBwg 4-5 cm H,0, av Kat umopei va XpelaoTouv uPnAo-
TEPEC TIUEG OTNV AVTIMETWTTION TNG AVOEKTIKNAG 0 UPNAO
FiO, umo&uyovaipiag ri og ZAAY. Ta uynAa emineda PEEP
MITOPOUV VA LEIWOOUV TNV SPACTIKH EICTIVEUCTIKH TTiECN
uUTTOoTNPIENG TWV AVATIVEUOTIKWV HUwV (n dpaoTikn PS
givatn dtapopd IPAP-EPAP). Emriong umopouv va au€rcouv
TO €PYO TWV EKTIVEUCTIKWY MUWV, VA TIPOKAAEGOUV UTIO-
Taon, va au§AoouV TIG SLaPUYEG Kal va ETITEIVOUV TO [N
ouyxpoviouo. Mpoooxn xpelaletal emiong n Epappoyn
PEEP o€ aoBeveic pe kivduvo yla mveupobwpaka.

AANNHAEMIAPAZH AZOENOYZ-ANATMNEYZTHPA
>TO MEMA

H dveon kat n KaAri CURHOPPWOT Tou aoBevouc gival
TapAyovTeG KaBoploTiKoi yla Tnv emtuyia Tou MEMA.,
Mpo¢ Tnv kateuBbuvon autri CUPPBANAOUY CNUAVTIKA N
SuvaTdTnTa CUVEVVONONG LE TOV aoBEVN Kal N TTPocap-
poyn Twv pUBUIcEWV TNE CUOKEUNC OTIC AVAYKEC Tou. O
OUYXPOVIOUOG E TOV AVATIVELCTHPA APOPA TNV KAAUYN
TWV AmaITGEWVY Tou acBevr e TNV KATAAANAN por) oTov
KatdAAnho xpoévo. Ot dlapuyég yOpw amod tn pdoka,
@avopevo ouvnBeg oto MEMA, emiteivouv Tnv ENAelPn
OUYXPOVIOUOU Kal PELWVOUV TNV amOTEAECUATIKOTNTA
OAMWV TWV MOVTEAWV AgPIopoU o€ S1aPopeTIKO Babud.
la Tov mePLOPIoNO TwV Slaguywv emPBANeTal va yiveTal
kaBe Suvatn mpoomnddela.

H BeAtiotomoinon Twv pubuicewv yia Tnv emitevén
KAAOU GUYXPOVIGHOU a@opd EKTOG ATTO TNV EMIAOYH TWV
KATAAANAWY TIECEWV KL TN pUBUION TwV £€AC TTAPAUETPWY
TOU AvamveUOTHPA:

a) Tnv mupoddtnon tng Evapéng tng elomvon (trigger-
ing). Autr kaBopileTtal amd tnv eualcOnoia Tou avanveu-
otipaKal pubuiletal oTnv 1Mo vaicOnTN TIpA Bdon NG
avtamokplong tou acBevoug. Exouv mpotalei Vo €idn
triggering, éva pe Bdon tn petaBoAn Tng mieong (pres-
sure triggering) kat éva pe Baon tn HeTABOAA TNG PONG
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(flow triggering)’. To TeAeuTaio, £XEl TO TTAEOVEKTNUA, OFE
oxéon WE To trigger mieong, 0TI YEIWVEL TO £PYO yla TNV
gvepyomoinon tng elommvonct. Ot Slapuyég Katd Tnv ek-
TIVEUOTIKN @ACN MIHOUVTAL TNV EICTIVEVCTIKH TTPOOTIAOEI
ToU a0BevoUC pe amoTéleopa, 18laitepa dTav gival TTOAD
€uaiodbnTa, va xopnyeital pia HNXavikr] avamvor| mou
Sev éxelmupodotnBei amd tov acBevn (autotriggering)®.
AvTtifeta pia umepolikd eAattwpévn evaioOnoia odnyei
o€ aduvapia avixveuong TN EIOTIVEVOTIKNAG TPOCTIABEIAC
Kat og ENNEWPN XOPNYNONG UNXAVIKAG avarmvong (“missing”
or “ineffective” effort)'.

(3) Tnv ohokAripwaon TnG EI0TIVEVOTIKNG pdaong (cycling).
To 1o ouxVvd XPNOIMOTIOIOUMEVO KPITHPLO TOU AVATTVEU-
OTNAPA YIa TNV aAAayr amo TNV ELGTIVON O€ EKTIVON €ivaln
TITWON TNG MEYIOTNG EICTIVEVOTIKAG PONG O€ Mia TTpokafo-
PIOMEVN TIUA. Z€ OUYXPOVEC CUCKEVEC OIPACIKNG TTiEONC
pmopei va puBuIoTE Kal LéCWw TOU EKTIVEUOTIKOU trigger.
2 & SlapUYEC KATA TNV EICTIVEVCTIKA OACH, N EIOTIVEUOTIKN
por| 6€ PTAVEL TNV TPOKABOPIOPEVN TIUN, LE ATTOTEAECHA
va xopnyeital mapaTteTaPEVN KNXAVIK EIOTIVEVUOTIKNA
unooThPIEN evw 0 aoBevn¢ BpiokeTal og ekmvory (delayed
cycling-off). To mpéPAnua autd pmopsei va AuBei apxikd
H€OW TOU TIEPIOPIOHOU TWV SLaQUYWV HE TNV aAAayn Kal
N BeAtiwon TNC EQapuUoyng TNG HACKAC 1 LE pEiwon Twv
méoewv (IPAP kai/r) EPAP/PEEP). Avaloya pe Tn Stabéoiun
OUOKEUN, urmopei va aufnBei To eKTVEVOTIKO trigger''?
Kat/n va pewBei n péylotn elomveuoTikn Siapketa. Emi
amoTuXiag UMopEi va eQapUOCTE EAEYXOMEVOC AEPIOUOS
TieoNG, Omou KpLTrplo cycling givat évag mpokaBoplopévog
EIOTIVEUOTIKOG XPOVOG.

y) To xpovo avodou tng EICTIVEVOTIKIAG Tieong (rise
time). Eivat mapapeTpog mou BeATIWVEL TNV AVEDN KAl TIPE-
TIEL KAAUTITEL TIG AVAYKEG TOU 00DEVOUC O€ EIOTIVEUCTIKN
pon. Epocov unapyel Suvatdtnta eMAOYNC, XPNOLUOTOL-
€ital pIkPOG Xpovog avodou o SuoTvoikoUg aobeveic,
Aappdvovtac umoyn 6TL éva TTOAU ypryopo rise time
pmopei va 08nynoeL o€ TPOWPO TEPUATIOUO TNG ELOTIVO-
ng, emitaon Twv dlaguywv kal Sucaveéia Tou acBevouc.
AvTiBeta, éva apyo rise time Ba au€noel TNV EI0TIVELOTIKA
npoomndOela. To rise time mpémnel va puBpiletal Bdoel Tng
KAWVIKAG avTamokplong Tou acBevouc.
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INTRODUCTION

Noninvasive ventilation (NIV) theoretically can be applied with any type of
ventilator and with any mode of invasive ventilation. As ICU ventilators have
not been planned for ventilation via mask, they produce annoying alarms
that limit their everyday use. For this purpose we use for NIV specific devices,
with bilevel positive airway pressure (BiPAP). These devices have been evolved
technologically to be suitable for application in acute respiratory failure
(ARF). They have alarms and monitoring systems, capability of providing
high inspiratory pressures, settings for synchronization and comfort for the
patient, leak compensation systems and oxygen blenders.

Invasive ventilation is classified in pressure-targeted ventilation and
volume-targeted ventilation, with the inspiratory pressure and the tidal
volume set by the user respectively. The advantages of pressure-targeted
ventilation during NIV involve mostly the comfort and patient synchronization,
as well as the best control of leaks and avoidance of high pressures in the
mask. Recently introduced NIV modes, as the average volume-assured
pressure support (AVAPS), combine the advantages of pressure- and
volume-targeted modes'.

Depending on the percentage of the work of breathing between the
patient and the ventilator we distinguish two main types of mechanical
ventilation: a) controlled and b) assisted ventilation. Pressure support
ventilation (PSV) in combination with PEEP is the most frequently used
mode in NIV.

Proportional assist ventilation (PAV) is an assisted ventilation mode
provided with sophisticated technology, whose application demands
proper educated personnel. Other modes as assist control ventilation (ACV),
volume or pressure targeted, are mostly used in chronic respiratory failure
and in home ventilation and they will not be discussed further.

The best choice of ventilator and appropriate settings are important
factors that assure patient’s compliance and NIV's success. We will discuss
the ventilation modes that are most frequently used in ARF in NIV as well
as the basic principles of application of bilevel devices.
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CONTINUOUS POSITIVE AIRWAY PRESSURE
(CPAP)

In CPAP we apply continuous positive pressure in
airways during the whole respiratory cycle (inspiration and
expiration) while the patient breathes spontaneously. The
physician sets only the pressure level and tidal volume (Vt)
and respiratory ratio (RR) are controlled by the patient.

CPAP is not effective in hypercapnic respiratory failure,
as it does not have significant influence on ventilation.
It is mostly used in obstructive sleep apnea syndrome
(OSAS) and in some cases of hypoxemic ARF2.

PRESSURE SUPPORT VENTILATION (PSV)

PSV in combination with PEEP is the most frequent
mode used in NIV in acute and in chronic respiratory
failure®*. The ventilator is triggered by the inspiratory
effort of the patient and it creates a steady positive
pressure preset by the doctor during the whole inspiratory
phase. PSV's advantage is the fact that the respiratory
frequency and inspiration and expiration time are
controlled exclusively by the patient. Tidal volume may
vary between the respiratory cycles and it depends
on three factors: a) the level of pressure support, b)
the magnitude of patient’s inspiratory effort and c) the
respiratory system mechanics (resistance, compliance,
PEEPi). The expiration begins when peak inspiratory flow
is decreased to a preset threshold.

In NIV this type of ventilation is usually provided with
bilevel devices, where positive pressures are continuously
alternating between a higher inspiratory (IPAP) and a
lower expiratory (EPAP) pressure. These devices provide
three modes of choice:

1. S-mode (Spontaneous mode): Inspiratory positive
airway pressure (IPAP) in combination with PEEP
(expiratory positive airway pressure, EPAP). This is a
mode similar to PSV with PEEP.

2. T-mode (Timed mode): Totally controlled ventilation.
Apart from IPAP and EPAP, the respiratory ratio (RR) and
the fraction I:E have to be set. In this mode mandatory
breaths are delivered in a fixed rate.

3. ST-mode (Spontaneous Timed mode): This is a
mode similar to PSV with a back-up rate preset by
the physician. In case of apnea it works as controlled
ventilation (T-mode) and when the RR stays above the
safety level it works as S-mode. The back-up rate is
applied to ensure the triggering of inspiration in cases
of leaks, apnea and unstable respiratory drive.
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IPAP AND EPAP/PEEP SETTINGS IN BILEVEL
DEVICES

IPAP is recommended to be set initially in 8-10 cmH,0
and EPAP in 4-5cmH,0. These settings are well tolerated
by most patients and allow better acclimatization to the
device. In ARF we have to elevate IPAP quickly on the basis
of patient tolerance, with 2-5cmH,0 increments until we
achieve satisfactory ventilation and blood gases in a few
hours. Optimal IPAP ideally combines fast improvement
of dyspnea and blood gases stabilization, by limiting
discomfort and patient dys-synchronisation when high
pressures are used.

In mechanical ventilation PEEP is invariably applied.
Especially in NIV where there is a single circuit for
inspiration and expiration, a minimal PEEP/EPAP (4-
5cmH,0) is necessary for CO, washout from dead space,
in order to reduce the rebreathing fraction. Advantages
from PEEP application are:

1. Stabilization of upper airways in OSAS.

2. Alveolar recruitment and FRC increase.

3. Prevention of atelectasis.

4. Elimination of work of breathing, that is demanded
forinspiration triggering by the ventilator in patients
with PEEPi>®,

PEEP levels applied empirically are usually 4-5cmH,0,
even though higher levels may be needed in copying
with resistant to high FiO, hypoxemia or OSAS. High
levels of PEEP may reduce the efficacious inspiratory
pressure support (PS), i.e. the difference between IPAP-
EPAP. They also may increase the expiratory workload of
the patient, cause hypotension, increase leaks and worsen
dys-synchronisation. Caution is needed when applying
PEEP in patients in risk for pneumothorax.

PATIENT-VENTILATOR INTERACTION IN NIV

Patient’s comfort and compliance are the most
important factors for NIV success. To that point significantly
contributes the capability of communication with the
patient and the application of device’s settings to his
needs. Synchronisation with the ventilator means that the
device meets the patient’s demands for proper flow at the
time. Leaks around the mask, a phenomenon usual in NIV,
worsens dys-synchronisation and reduce the effectiveness
of all ventilation modes in a different degree. We have to
make every possible effort to limit leaks.

Settings optimisation to achieve synchronisation
involves choice of optimal pressures regulation as well
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as the following variables of the ventilator:

a)

<)

Triggering of inspiration. This is determined by the
ventilator sensitivity and is set at the most sensitive
threshold, depending on patient responsiveness.
Two types of triggering have been proposed, one
that senses pressure (pressure triggering) and one
that senses flow changes (flow triggering)’. The later
compared to pressure triggers has the advantage that
it reduces the effort needed triggering the ventilator®.
Leaks during the expiration may mimic the inspiratory
effort of the patient, with the result, especially when
they are very sensitive, to provide a mechanical
breath that has not been generated by the patient
(autotriggering)®. On the contrary, a less sensitive
trigger could be associated with inability to detect
theinspiratory effort and cannot lead to a mechanical
breath (“missing” or “ineffective effort”)"°.

The cycling-off criterion. The most frequently used
criterion of the ventilator for transition from inspiration
to expiration, is the decrease of inspiratory flow to
a preset threshold. In modern bilevel devices this
can be adjusted by the expiratory trigger. In leaks
during inspiration, inspiratory flow does not reach the
preset threshold, resulting in providing a prolonged
mechanical inspiration that invades into the patient’s
expiratory phase (delayed cycling-off). This problem
can be resolved by limiting leaks by changing the
mask and improving the mask fitting or by reducing
pressures (IPAP and/or EPAP/PEEP). Depending on the
available device we can increase expiratory trigger' 2
and/or reduce the maximal inspiratory duration. If
this attempt fails we can apply pressure controlled
ventilation where the cycling criterion is a preset
inspiratory time.

Rise time of inspiratory pressure (rise time). This is
a variable that improves comfort and has to meet
the patient’s needs of inspiratory flow. If available
a short rise time should be set in dyspnoic patients,
keeping in mind that a too short rise time may lead in
a premature ending of inspiration, in leaks’ worsening
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and in patient discomfort. On the contrary, a slow rise
time will increase the inspiratory effort of the patient.
The rise time should be adjusted on the grounds of
clinical response.
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MEPIAHWH. O1 avanveuoTipeg mou Xpnotpomolouvtal 6To pn
EnepPatiké Mnyaviké Agpiopo (un EMA) avahoya pe tn petapintn
e\éyxou mapoxng aépa otov aabeviy, SlakpivovTal o€ avanvevoTn-
PEC UTTOGTNHPIENG OYKOU KAl AVOMIVEUGTHPEG UMOCTAPIENG TTiETNG.
Ot avamveuo T peg auToi £xouv Tn duvatotnTa va umoatnpi§ouv
OVOTIVEUOTIKA TOV ao0evi) péow povtéAwv unmoonboupevou ae-
PIOHOU, EAEYXOHEVOU AEPIOHOU 1) uTToBonOoUEVOU-ENEYXOEVOU
agpiopov. ‘'Ocov agopd atnv TEAIKN EMAOYR AVATIVELGTHPA KAl
PUOHicEWV gival TPOTIUOTEPN N EEATOMIKEVUEVN TIPOGEYYION, UE
Baon tnv umokeipevn maboloyia Tou acevn), TNV EUmelpia Tov
laTPOV, TO XWpPO Omou gpappoletatl o un EMA kal ta Texvika Xa-
POKTNPIOTIKA Tou S1aBéatpou e§omhicpov. H cuvepyacia/avoyn
Tou acBevn gival emiong Bactkn mapdpetpog. Mia GAAn oAU on-
HaVTIKA TTOPAHETPOG YIa TNV EMITUXR EQappoyr Tou pn EMA giva
n emAoyn HAoKag, N omoia emnpeddel TN CUUHOPPWON TOL acBevn
alAd Kkat Tnv anmédoaon Tou avanvevoThpa. Yrdpyxouv didgopot
TUTTOL MOOKWV: MACKECG PIVAC, pIviKA pagihapdxkia i foouata pi-
VOOTOHATIKEG MAOKEC, ONOTIPOOWTIKEC MAOKEC, HAOKEC OTOMATOC,
Kat To okagavdpo. Mvevuwy 2009, 22(SvunAipwua 2):29-33.

TASINOMHZH MONTEAQN AEPIZMOY

OLavamnmveuoTrPEG TTOU XPNOoIUoTTolovvVTal 0To Un Emepfatikéd Mnxaviko
Agpiopd (un EMA) avdloya pe Tn peTafAnTr) eEAEyXou TTOPOXHG aépa oTovV
aoBevn, SlakpivovTal O€ AvaTVEUCTHPEG UTTOOTAPIENG OYKOU (OTOXEUOUEVOU
oykou, volume-target ventilation-VTV) kal avamveuotripeg umooTApIEng
mieong (oToxeudpevng mieong, pressure-target ventilation-PTV).! Ot ava-
TIVEUOTHPEG AUTOi £XouV TN SuvatdTNTA VA UTTOCTNPIEOVV AVATTVEUCTIKA
ToV aoBevn UE TOUC TTAPAKATW TPOTTOUC:?

YroBonBoupevog agptopdg (assist mode): NMupoddtnon (triggering)
ovopddeTal n avixveuon Kat utlooTNEIEN Ao TOV AVATIVEUCTHPA TWV Au-
TOMATWY avamvowv Tou acBevry. Otav o pn EMA pubuiletal og povtého
unoffonBouuevou agptopou [m.x. agplouog unootEEng mieong (pressure
support ventilation), agplopd¢ avaloyikig umootnpeiéng (proportional
assist ventilation), agplopdg umootnpENg dykou (assist volume-targeted
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ventilation)] emtuyxavetal évag TUMog agPIoUOU PIMKOC
TIPOC TOV A0OEVH UE IKAVOTTOINTIKO CUYXPOVIOUO HETAS
Tou aoBevn Kal Tou avamnveuotipa. QoTdoo, n Mupodo-
TNON AUTH AMAITEl ONUAVTIKO AVATTVEUOTIKO €pYO KATA
TNV €107TTVOrN TO Oomoio HdAloTa Sev mavel Pe TN évapén
¢ umootiPENnc. EmmAéov, n katavalwon o&uyovou
Ao TOUG AVATIVEUOTIKOUG HUEG amoSeIKVUETAL OTL gival
avénuévn Ue To povtélo ummoonBouuEvou agPICUOU
1 SlaAeimovToC agplopoU BETIKAG TTEONC OUYKPITIKA UE
QUTO TOU EAEYXOMEVOU aEPIOUOU.3

EAeyxopevog agplopdg (control mode): 2to povtélo
QUTO UTIAPXEL TTIPOPUBUICUEVOC AVATIVEUOTIKOG KUKAOG,
Baociopévog gite 0ToV OYKO (AEPIOUOG ENEYXOUEVOU OYKOU)
gite oTNV migon (aEPIOUOC EAEYXOPEVNC TTiEONC). XTO
HoVTENO eAeyxOUeVNG Tieonc (pressure controlled ven-
tilation) mpokaBopifovtal ta emimeda TNG EIGTIVEVCTIKAG
KOl EKTTIVEUOTIKAG TTIEONG, TNG AVATTVEUGTIKNG CUXVOTNTAG
KaBWGE KOl TWV EICTIVEVOTIKWY KA EKTTVEUOTIKWY XPOVWV.
3T0 poVTéNO eleyxOUevou Oykou (volume controlled
ventilation) mpokaBopifovtal o £l0TIVEVOTIKOG OYKOG, N
QVATTVEUOTIKI OUXVOTNTA KABWC Kal Ol EI0TTVEUCTIKOI Kall
EKTTVEUOTIKOI XPOVOL. ZTOV TTAHPWG EAEYXOUEVO AEPICUO
N AVATIVEUOTIKH OUXVOTNTA OTOV AvVaTIVEUOTHpa opile-
Tal og VPNAA emimeda MPOKeLEVOU va ammo@euxBouv ot
QUTOMATEG AVATTVOEG Ao HEPOUC ToU aoBevouc. Nevika,
TO MOVTEND AEPIOUOU EAEYXOUEVNC TTiEONC ] OYKOU TIPO-
TIMWVTAL 0€ aoBevei¢ TTou Sg SleyEiPOUV ATIOTEAECUATIKA
TOV avamnveuoTApa, 0Tav BéAoupe va EeKOUPATOULIE TIAR-
PWE TOUG AVATTVEUOTIKOUC HUEC, O A0DEVEIC EMOPANEIC
Yla ATVoLEG 1)/Kat UTIOTIVOLEG KABWGE Kal O€ amoTuyia Tou
HovTéNou agplopou uroffonBolpevng Tieong.

MIKTO povTého urtoonBoUupevou eAeyXOUEVOU AgpPL-
opov (assist-contol mode): Amoteei éva cuvSuaouo Twv
povTéAwV urtofonBoupevou Kat EAEyXOUEVOU OEPLOUOU.
AvdAoya PE TNV avamveuoTIKh ouxvOTNTA Tou acBevi,
aUTOC PMOpEI €iTe va TTUPOSOTEL UIa EICTIVEVOTIKH TIPO-
omndBela (ue otoxeuoueva emimeda mieong r) OyKou) ite va
Séxetat évav mabnTiKO agPIoUO Pe TNV TTPoKaBopIopévn
amno TI¢ pUBUIcEIC TOU avanveuoThpa cuxvotnta. Ocov
aQOopPd OTOUC AVATIVEUCTAPEG THEONC, TO MOVTEAO AUTO
OUXVA KOAEITAL AEPIOPOG AUTOPATNG AVATIVONG UE EYYU-
nUévn avamveuoTiKh ouxvotnta (spontaneous/timed),
EVW OTOUC AVATIVEUOTHPEG OYKOU KAAEITAL MIKTO HOVTEAO
unro3onBoUuEVoU-ENEYXOUEVOU AEPIOUOU (assist-control
ventilation). To povté\o cuyxpoviopévou SlaAeimovTog
UTIOX PEWTIKOU agpLopol (synchronized intermittent
mandatory ventilation, SIMV) avrikel eniong otnv idla
Katnyopia.
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EMIAOIH ANATINEYZTHPA KAI PYOMIZEQN

ZXETIKA IE TNV EMAOYN AVATIVEUCTHPA Kal pUBUicEWY
070 uUn EMA @aivetal 611 eival Xpriolpn pia eEaTOUIKEUUEVN
npocéyylon mou Ba AauBAavel uTOYPNnV TNV UTOKEIEVN
maBoloyia Tou aoBevry, TNV EUTIEIPIA TOU 1ATPOU, TO XWPO
onou gpappdletal o un EMA Kal ta TEXVIKA XapaKTNPLOoTI-
ka tou Stabéoipou e€omAiopou™”. Ta XapaKTNPIOTIKA TOU
avamnveuoTtipa pn EMA katdAAnAou yla VOCOKOUEIOKN
Xprion avaypdgovtal oTov mivaka 18,

Baoikd kpitriplo mAoyr¢ HovTélou Kal puBuicswv
amoTeei emiong n ouvepyaaia Tou acBevr) (avoxr HAcKag,
mapoucia Slaguywy K.d.), N AVATTVEUGTIKI TOU Won Kal
N KAVOTNTA TOU HOVTEAOU VA AUEOEL TOV KATA AeMTO
agplopd, va BeATIWoEL TNV avTallayn agpiwv Kal va
HEIWDOEL 600 TO SUVATOV TIEPIOCOTEPO TO AVATIVEUOTIKO
€pyo Tou aoBevry’.

EmmAéov, mapd Ti¢ mapamdvw meptypapOueveC Slago-
PEC METAEL TWV povTéAwV pn EMA, givat apgiofntrioiun
N KAWIKA onupacia Tng emMAOYnG KATTOIoU HOVTENOU O€
oXéon Je Ta umdAora. ZXETIKA e auTo o Hill8, mpo 15 eTwv,

MINAKAZ 1. XapoKTNnpIoTIKA KATAANNAOU Yl VOGOKOMELOKH
Xpnon avamveuotrpa pun EMA

AMAPAITHTA

+ IkavoTnTa MapoxNG eAeyxOUevNG mieong

+ IkavéTnTa Mapoyng mieong Touhdylotov 30 cm H20

+ l[kavéTnTa TAPOXAG EIOTIVEUOTIKAG PONG TOUAAXIoTOV 60
L/min

+ Anapaitnta povtéha: umofonBolpevo/eheyxouevo,600
emméSwy mieong

+ [kavoTNTa XOPrYNONG QVAMTVEUCTIKAG CUXVOTNTAG TOUAAX!-
oTov 40 b/min

« EvaioBnoia pebddwv diéyepong pong

« Juvayepuoc amoolvdeong aobevoug amd avanveuotripa

EMIOYMHTA

« [kavotnTa cuvtoung avodou mieong o€ oxéon UE XPOVO
(pressure rise time)

« [kavotnTa pUBUIONG TNG avddou TTiEDNG Og OXEON e XPOVO

« IkavotnTa pUBUIONG HEBOSOL Siéyepong Tou avamveuoThpa

« IkavotnTa pUBUIoNG pEBOSOU Slakommg MapPoxNG agpa amod
avamnveuoTtnpa

+ [kavoTnTa PUBUIONG OXE0NG ELOTIVONG-EKTIVONG

+ AuvatétnTa MPOoWPIVOU CUVAYEPHOU aKUPWONG

+ Ecwtepikn pmatapia mou va Aettoupyei Touhdylotov 1 wpa

+ Mpootto TapmAG eAéyxou Kat SuvatodTnTa KAEISWHATOG

« AmAoi S1aKkomTEG ENéYXOU

« 006vec LED/LCD
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KatéAnée OTL n emAoyr} povtéhou un EMA dev @aivetal
va oxetiCeTal Apeca Pe TNV EMITUXIA ) AN TNG EPAPMOYAS
TOU, TAPA TIC TAPATNPOUUEVEC SIOPOPEC OE TIAPAUETPOUC
OMW¢ N avtiotdduion twv Slapuywv 1 n akpifela otov
TIAPEXOUEVO OYKO agPIOHOU. To TAPATIAVW CUUTIEPAC A
@aiveTal va IoXUEL LEXPL TIG MEPEG HAG.

APKETEC MENETEC £XOUV CUYKPIVEL TNV ATTIOTEAECUATIKO-
™rta S1a@opwv PovTEAWVY un EMA peTd amo pakpoyxpovia
€QPAPHOYN OTN XPOVIO aVATIVEUOTIKN avemdpkela. Ot
Criner kat ouv® SlEPEVVNOAV TNV ATTOTEAECUATIKOTNTA KAl
OUUUOPPWON OTN Hakpoxpovia epappoyn un EMA og
40 acBeveig pe xpdvia avamveuoTIKN avemdpkela. Meta
TNV apxIKn ekTipnon, 34 acBeveic 1éOnkav o€ un EMA pe
otoxeuduevn mieon (BPAP) evw 6 aocBeveig 1€Bnkav oe
MOVTENO OEPIOOU E OTOXEVOUEVO OYKO. Katd tn Stdpkela
¢ e€Aunvng mapakoholBNnong, 14 acBeveic SiékoPav Tov
pn EMA. Ta aépia aipatog Kat To AEITOUPYIKO TIPO@IA TwV
unohotmwv aoBevwv BeATiwONKav pe Tn Xxpovia epappoyn
Tou un EMA. Ot Schonhofer kat ouv ° o€ pia TPOOMTIKNA
MEAETN yia TNV emidpacn tou un EMA oe aoBeveic pe
XPOVIO aVaTIVEUOTIKA QVETIAPKELQ OUYKPLIVAV ETTIONG
povTéNa umooTthPIENG OyKou N mieonc. Zuykpivovtag 4
eB6ouadec Bepamneiac kat ota SUO povTéda KaTéAnav
OTL O OEPIOPOG UE OTOXEUOUEVO OYKO amodeixOnke armo-
TEAECUATIKOTEPOG 0TO 1/3 Twv aoBevwv (10 amod toug 30),
kaBw¢ n ummoopada autn ep@avice emdeivwon Ue TNV
EQPAPMOYN AEPIOUOU HE OTOXEVOUEVN TTiEOT. QOTOOO N
QAVATTVEVOTIKN AEITOUPYia TNG TTAEIOPN @I TwV acBevwv
(20 oToug 30) mapépueive otabepn kab’ OANn tn Sidpkela
g€pappoyng tou un EMA pe otoxeudpuevn mieon. Ot ouy-
YPAQEIG €€NyoUV TIC TAPATNPOUUEVES SlaQOpPEC OTNV
avtamdkpion Twv 6Vo HovTéAwWV pn EMA e tn peiwon
TOU €PYOU TNG AVaTTVONG. Z€ avTiBeon ot Smith kat cuv"
avépepav 0TI Katd tn perétn 10 acBsvwv pe xpodvia
AVATIVEUOTIKN AVETIAPKELA Ol oTroiol emOelvwOnKav pe
Vv epappoyn un EMA pe otoxeudpuevo dyko, n allayn
O€ JOVTENO UE OTOXELOUEVN TTiEDN TOUG BeEATiWOE.

Mo mpdogata, ot SUo TUTIOL AEPICOU CUYKPIONKav o
SU0 TIPOOTITIKEG TUXAIOTIOINUEVEC CrOSS-over UEAETEC. ZTNnV
TPWTN amd auTég 12 aoBeveic pe Xpdvia avamVeUOTIKN
AVETIAPKELA KAl SUCHOPPiEC TOU BWPAKIKOU TOLXWHATOG
urtoARBNKav G€ pia TUPAL] TUXALOTIOINUEVN Cross-over
peNéTn Sapkelag 4 efdopddwy epappolovtag un EMA
€(TE OTOXEVOUEVOU OYKOU EiTE OTOXEVOUEVNG TTiEONG '
Otouyypageic katéAn&av 6t o un EMA pe otoxeuduevn
miieon kat o pn EMA pe otoxeuduevo éyko eival 1o idlo
amoteAecpatikoi. Xtn SeVtepn HeAETN, ot Windisch kat
ouV' o€ Jla TTOPOHOLA TIPOOTITIKY) TUXALOTIOINUEVN CrOSS-
over YeNETN epdppocav un EMA pe otoxeuduevn mieon
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KOl OTOXEVOUEVO OYKO O€ 10 a0BEVE(C e amoPPAKTIKOU
(n=5) A meplop1oTIKOU (N=5) TUTTOU XPOVIA AVATIVEUOTIKA
avemndapkela. Metda ano 6 eBdouddec epapuoyng un EMA
UE HOVTENA PEIKTOU eAeyXOuevou-umof3onbolpevou
agplopoy, mapatnpndnke mapduola BeAtiwon otnv
avtaAlayn Twv agpiwv Kal otnv motdtnTa Tou UTTVOU.
Q0T1600, 0 AEPIOUOC LIE OTOXEUOMEVN TTiECT HTAV KAAUTEPQ
QAVEKTOG amod Toug aoBEeVEIG, VW 0 AEPIOUOG IE OTOXEV-
OMEVO OYKO OXETIOTNKE PE MEPIOOOTEPEG TIAPEVEPYELEG
armod TO YAOTPEVTEPIKO. Ta EUprHATA AUTA ioWC¢ €nyolv
Kal TNV Tdon va mpotipdtal o un EMA pe otoxeuduevn
mieon katd ™ Sl1dpKela Twv TEAeUTAiwY 15 €TwWV™.

TéNog, Ba pémel va onpelwOei Twe n Aeitoupyia NG
YAwttidag gaivetal va mailel éva onuavtiko polo otnv
gpapuoyn Tou un EMA, kabwcg gival yvwotéd 611 avta-
VAKAQOTIKA OTEVEVEL ONUAVTIKA 1} Kal KAEIVEL TEAEIWC
w¢ amavtnon oto un EMA. Auté pmnopei va €xel apvnti-
KéC embpAoelg TOOO oTNV TTOIOTNTA TOU UTTVOU 000 Kal
oTNV amoTeAeoUATIKOTNTA TOU PN EMA™™, To yeyovog
QAUTO ONUaivel OTL XpelalovTal TIEPIOCOTEPEG UENETEC OE
ao0eveig Ye XxpOVIa avanveuoTIKr) AVETTAPKELD, KABWG
n A&rtoupyia TNG YAwTTidag pumopei va mai€el éva kabo-
PIOTIKO pOAO OTNV EMAOYH TOU AVATTVEUCTHPA KAl TWV
EMPEPOUC pUBUIcEWV.

MAZKEZ

H kUpta dtagopd petady emeuPfatikol pnxavikou
agplopov kat un EMA egivat 6ti oto pun EMA, o aépag pe-
TAPEPETAL OTOUG AEPAYWYOUC HECW TTPOOWTTIOAC Kal OXL
HEOW eVEOTPAYEIOKOU owArva. Ot pAoKEeS (R TpoowiSec)
€ TIC oTTOieC CLUVOEETAL O AVATIVEUOTHPAG JUE TOV ACBEVH
emnpealouv onpavTikd tnv avoyr Tou pn EMA kat prmopouv
va BonBricouv otnv emniteuén Kahov cuyXpPOVIoUOU TOU
aoBevn pe Tov avanveuotrpa. Mia pdoka mou Sev gival
BoAikn 1y bev Taipldlel 0To TPOOWTTO TOU ACOEVH UIMOPEi
VA TIPOKAAETEL TNV APVNON TNG Epappoyng un EMA, evw
N AKATAAANAN EQapUOY TNG LAOKAC UTTOPEL VA LEIWTEL
TNV amédoon Tou avamveuoTtnpa. Mplv anod tnv papuoyn
NG MAoKag eival amapaitnto va yivouv Sokipég Slapopwv
peyeBwv kal TUMTWV woTe va BpeBei n KATAANAN pdoka
yla KaBe aoBevr). Xto eumdplo Siatibevtal moAAoi TuTmol
npoowmidwv (Mivakag 2)%7.

OL paokeg pvog (nasal masks) epapudlovtal Kupiwg
oTtoug acBeveic mou kavouv xpoévia xprion pun EMA. H
KAQOIKN PIVIKI MACKA EiVal LA TPIYWVIKN 1] KWVIKT TIAG-
OTIKI) CUOKEUN TTOU €QAPHUOLEl YUPpW OTTO TN HUTN HECW
€VOC MAAAKOU UAIKOU TToU AEIToupyel wg agpoBalapog
eumodiovtag Tic anwAeleg aépa. YITdpxouv moAloi Tumol
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MINAKAZ 2. TUrol mpoowmnidwv yia pn EMA

1. Pwvoc (nasal mask)

2. Pvikd pa&ihapia i Buopata (nasal pillows or plugs)

3. Ztopatoc-pvoc (full face or oronasal mask)

4. Ohompoowikr (total face mask)

5. 21épatog (mouthpieces)

6. Katd mapayyehia mpoowmou 1y pvog (custom-fabricated face
or nasal mask)

7. Zkdgpavdpo (helmet)

PIVIKWV Haokwv o€ Sldpopa peyéOdn kal oxrpata mou
amevuBuvovTal Kupiwg og acBeveic pe ouvdpopo amvol-
wv oTov UTTVO (ZAY). To onpavTtikdtepo MPOBANUa otnv
gpappoyn un EMA péow pvikwv HaoKwy givat ol SlapuyEg
aépa amod To oTéua. Eva AANO PEIOVEK TN A TOUG Eival OTL
TIPOKEIUEVOU VA ATTOPEVYOVTAL Ol ATTWAELEC YUPW artd TN
pdaoka givat Suvatoév va mméleTal n Kopuer TN HUTNG, PE
OTTOTENECIA HEPIKEC POPEC VA TIPOKAAEITAL EPEBIOUOC KAl
vékpwon oto &éppa. Exouv emvonBei Stapopol tpomol
YlO VA JEWWOOUV auTH TNV EMITAOKK, OTIWG OTNPEIEN OTO
HETWTTO 1} TPOGOKN AEMTOU TTAAGTIKOU 1 GIALKOVNG TTOU
EMTPEMOLV KAAA €QAPHOYN TNG HAOKAC HE MIKPOTEPN
miieon otn pUTN. MIKpOTEPN TTiEGN OTNV KOPUEPR TNG MUTNG
aoKOUV ETIONC Ol HIKPEC O€ péyeBoc AOKeC (‘mini masks')
ol oToieg emTpEmovTag 0Tov aoBevr va opdel CUYXPOVWG
Ta YUOAId Tou pelwvouy 1o aioBnua khelotopofiac. Na
Toug aoBeveig mou e€akohouBoUv va éxouv TpofAruata
ME TN pdoka umtdpxel N duvatdtnTa e§ATOUIKEUMEVNG
KOTAOKEVNG PAoKAG HE BAon Ta XAPAKTNPIOTIKA TOU
npoowmou (custom-fabricated masks), wote va emtuy-
XAveTal N KAAUTEPN Suvatr EQapuoyn.

EVOANGKTIKOC TUTTOG PIVIKNAG MACKAG €ival Ta PIVIKA
pathapakia ) Buopata (nasal pillows or plugs) mou
amoteAouvTal armd HAAAKO TTAACTIKOG 1} GIAMKOVN KAl TIPO-
cappolovtal kateuBeiav oToug pwBwveC. O TUTTOC AUTOC
gival KataAANAoG yla acBeveig Tou €xouv ep@avioel Epe-
B10U0 1 VEKpWON 0TN KOpu@r TNG MUTNG AOYw €vTovng
Tieong amo TIG AANECG PIVIKEG MAOKEG, aANA gival pdAlov
AKATAAANAEG YIa UPNAEG TTIETEIC.

O1 paokeg otoparog-pivog (full face or oronasal
masks) KAOAUTITOUV OUYXPOVWG TO OTOMA Kal T pUTN. Xpn-
OloTIoloUVTAL KUPIWE 08 000EVEIC e 0gia avaTTVEUOTIKE
QAVETIAPKELD OTOUG oTroioug epappoletal un EMA aAAd
MITOpPE( va XpnolomolnBouv Kal o€ XPOVIEC KOTAOTACELC.
TN HaKpoxpovia xpron, n clyxeovn KAAUYN GTOMATOG
Kal HUTNG avagépeTal OTI LMo PEl va TTIPOKAAEDEL aioBnon
ao@uéiag otov aoBevn (Kupiwg 0Tav o acBevnc dev pmopei
Va a@alp€oel TN HAoKa UévoC Tou). AANA LEIOVEKTHATA
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gival n aioOnon kAelotoofiag, n Suoxépela optAiag,
oitiong kat amdxpepPnc. AKOUN umdpxet avénuévn moa-
voTnTa ElI0pOPNnoNg Kat emavelonvorg CO, og oxéon He
N PIVIKA HAoKA. [MTAEOVEKTN A WOTOCO, TOU TUTIOU AUTOU
pAokag gival 0Tt €xel EhaTTwEVEG SlaPuYEG aépa amo
70 otopa. H onuavtikn BeAtiwon ta teAeutaia xpodvia
OTNV KATOOKEUN TWV KEQANOSETWY, Twv agpoBaldpwv
Kat n tomoBétnon BaArBidwv acealeiag kat ekmvong'e”
KaBI0TOUV TIC MAOKECG AUTEG KOAA AVEKTEC KAL OTA XPOVIA
TEPIOTATIKA. H OUYKPLON TWV HOOKWY CTOUATOG-PIVOG
Kal pIvo¢ mapatiBetal otov mivaka 32,

Mia mapaAAayr) Tou TUTTOU auToU PAoKag sivai n oAo-
MPOCWMIKN paokKa (total face mask) n omoia KaAUTITEL
OMO0 TO TIPOOWTO KAl HOolACEL e UACKA TOU TEPUATOPUACKA
Tou Xoke. Eival kataokevaopévn and mMAACTIKO Kal @é-
PEL €vav OV paAako agpoBdAapo mou epapuolel oTo
TIEPIYP OO TOU TIPOOWTIOU XWPIG va TTECEL TO AVATOUIKA
pOpLa eV gpavilel emmAéov ENAXIOTEG SIOPPOEC.

O paokeg otoparog (mouthpieces) epapuoéctTnkav
yla mpwtn @opd otn Sekaetia Tou 1960 o€ aoBeveic e
XPOVIA QVaTTVEVOTIKA QVEMAPKELD UTTO 24WwpPN EQapUoYN
pn EMA. To mMAEOVEKTNA TWV HACKWY autoL Tou TUTToU
gival o1 eivat amAég kat TNVEC. MpoTinwvTal o€ aoBeveic
& VEUPOUUTKEG VOOOUG UE TTOAD XOUNAR {WTIKH XWENTIKO-
NTa. Ol HAOKEG OTOMATOG Xpnolpomolrifnkav emiong o€
TETPATANYIKOUG aoBeVeic KATA TN PETABACN TOUC Ao TO
MA péow tpaxelootopiag oto pn EMA. Ot pdokeg auTég
pmopolV va cuvSuacToLV LE TIG MAOKEC PIVOC.

MINAKAZX 3. 20yKkplon Twv XapaKTNPIOTIKWY HACKAG TTPOOW-
OV (PIVOG-CTOMATOC) KAl PIVOG

Maoka Maoka
TIPOGWITOV PIVOC
- AnwAeleg amd To otéua OXI NAI
- Avarnvor} amé 1o otéua MOANH EAATTQNEI
THN AMOAOXH
pn EMA
- Epapuoyn uynAwv méoswv NAI OXI
- BeAtiwon agpiwv aipatog TAXYTEPH BPAAYTEPH
- Nekpdg xwpog YWYHAOX XAMHAOX
- Emxowwvia EAATTOMENH MIGANH
- Xition OXI MOANH
- Andxpeudn OXI MOANH
- Kivbuvog e1o0pognong YWYHAOX XAMHAOX
- Kivbuvog aepogayiag YWHAOX XAMHAOX
- Khetotopopia YWYHAOX XAMHAOX
-Aveon XAMHAH YWHAH
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‘Evag vewTtePOC TUTTOG LAOKAG EivVaL TO AEYOUEVO OKA-
@avdpo (helmet), To omoio kataokevaletal amo SlaPavég
moAuBvuloxhwpidio (PVC). To okdpavdpo oTePEWVETAL UE
Suo {wveg mou TrepVoLV amo TIG LaoxAAeg og U0 yavt{oug
(évav mpbaBio kat évav omicB10) 6To HETAANKS SAKTUAIO
Tou ouVSEEl TOo OKAPAVSPO HE Eva LAAAKO KOAAPO YUPW
amnd tov TpaxnAo. Me Tn A&itoupyia Tou avamveuoTpan
mieon auédvetal oTadlakd péoa oTo okAPavépo e amo-
TENECUA TO HANAKO KOAAPO VA £QapuodlEl GTOUG WHOUG
Katva eprmodilel Tic amwAeleg'®. H pdoka autr) KUKAo@opei
otnv ayopd o€ Tpia pey€On avaloya Ue TNy MEPIPETPO TOU
TPaXAOU. 2Ta UEIOVEKTAMATA TNG CUYKATAAEyoVTAl TA
uPnAa emimeda Bopuou Kat 0 peydAog VEKPOG XWPOG.

Mpémel va TovioTel 6Tt TOAU peydAn onuacia ya tnv
OWOTA €pappoyn apa Kal yla Tnv avoxn tng pdokag,
€XOUV Ol KEQPAANOSETEG, YIa TOUC OTTOIOUG UTIAPXEL UEYA-
An moikiAia oxediwv Katl Xpwpdtwy otnv ayopd. Omnwg
TIPOTEIVETAL ATTO TIC ETAIPEIEC KATAOKEUNC, KABE TUTIOC
KEPANOSETN AVTIOTOLXEL OE OCUYKEKPIUEVO TUTTO HAOKAG.
levikd, Ta onueia otNPIENG urmopei va givat amo 600 €wg
katmévte. Ooo au€dvel o aplBudC Twv onueiwv otAPIENG,
TO00 PeyalUTePN €ival n otaBepoTnTa.

>1n 61e6vn BiAoypagia utdpxouv HENETEG TTOU OU-
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YKPIVOUV TNV aMOTEAEGUATIKOTNTA TWV SIAQOPWV HOOKWV
Tou Xpnotuomolouvtal oto un EMA. Ot Navalesi kal cuv®
TpaypaTomnoinoav cuyKpioelg petall TN pIVIKNAG AoKaAC,
TWV PIVIKWV BUCUATWY Kal TNG PIVOCOTOUATIKAG MACKAG
(pdoka mpoowmou) Seixvovtag OTL TAPONO TIOU Ol UACKEG
PIVOG ATAV KAAUTEPA AVEKTEC OTTO TOUG ACOEVEIC, Ol HAOKES
TIPOCWTTOU HTAV TTIO ATTOTEAECHUATIKEC OTN BeATiwon Tou
KaTtd AemTo agpiopol. Mia o poo@aTn UENETN CUVEKPIVE
TO OKAPAVOPO HE TN HACKA TTPOCWTTOU O€ aoBeveic Ue
ogia avamveuoTIKn avemdpkela kat £6e1€e 6T To oKAPav-
Spo nrav e€ioov avekto amd tov acBevry, aANd unrpée
HIKPOTEPN eMiTUYXia 0TN peiwon tng PaCOo, ™.

levikd mpémel MAvTa va £XOUPE LUTTOWN OTL O VEKPOG
XWPOG TNG MAOKAG TIPOOWTTOU KAL TNG MAOKAG PIVOG ival
niepimou 250 ml kat 105 ml avtiotolka®, evw Ta PVIKA
pa&idapta otnv mpagn dev mpooBéTouv kaBoAou vekpo
XWPOo 010 cUGTNHA'. O VEKPOG XWPOG TNG HACKAG KA TOU
oTopatopapuyya Sev gaivetal va e pedouv onNUAVTIKA
TNV AMOTEAECHATIKOTNTA TOU N EMA.
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SUMMARY. Ventilators used in Non Invasive Mechanical Ventilation
(NIMV) are divided into 2 major categories: volume-targeted ventilators
(VTV) and pressure-targeted ventilators (PTV). The different types
of respiratory assist to the patient are: a) assist mode, b) control
mode, c) assist-control mode. The selection of the type of ventilator
should be based on an individualized approach, taking into account
parameters as the patient’s condition and ability to cooperate, the
doctors’ experience, the setting and the technical characteristics
of each ventilator. An important parameter is the selection of
the interface, since it can affect patients’ compliance and also the
efficacy of the ventilator. The different types of interfaces that are
available are: nasal masks, nasal plugs (or pillows), full face masks
(oronasal), total face masks, mouthpieces and helmets. Pneumon
2009; 22(Suppl 2):34-38.

CLASSIFICATION OF VENTILATION MODES

Ventilators used in Non Invasive Mechanical Ventilation (NIMV) are
divided into 2 major categories: volume-targeted ventilators (VTV) and
pressure-targeted ventilators (PTV)'. The modes of respiratory assist to the
patient are as follows?:

Assist mode: When NIMV is set to assist mode [(e.g. pressure support
ventilation (PSV), proportional assist ventilation (PAV) or assist VTV)], it is
possible to achieve both a patient-adapted breathing pattern and a high
synchrony of ventilation between the patient and the ventilator. However,
triggering (i.e. the ventilator's detection and support of the patient’s
spontaneous breathing) requires considerable inspiratory work of breathing,
which does not end with the mechanical pressure support of the inspiration
cycle. Moreover, as was demonstrated, the oxygen consumption of the
respiratory muscles was higher in the assisted mode of intermittent positive
pressure ventilation (IPPV) than in the controlled mode3.

Control mode: In this mode, there is a preset automatic cycle based on
either volumetric ventilation [(i.e. volume controlled ventilation (VCV) or
barometric ventilation (i.e. pressure controlled ventilation (PCV)]. In the latter,
fixed inspiratory and expiratory pressure levels, breathing frequency and



PNEUMON Supplement 2, Vol. 22, 2009

inspiratory and expiratory times are preset. Ventilators for
VCV are characterized by the presetting of fixed inspiratory
volume, fixed breathing frequency and inspiratory and
expiratory times. In pure control mode, the breathing
frequency of the ventilator is generally set to a high
level in order to avoid the patient’s spontaneous efforts.
Only this procedure enables actual passive ventilation. In
general, preset-controlled volume and pressure modes
are preferable in patients with an unreliable respiratory
effort, massively overloaded respiratory muscles, apneas
or/and hypopneas, and failure of PSV.

Assist-control mode: This combines both assisted
and controlled modes. Depending on the spontaneous
breathing frequency, the patient may either trigger
to receive inspiratory support (i.e. pressure or volume
targeted), or be passively ventilated with the selected
back-up frequency. Concerning pressure ventilators, this
mode is often called “spontaneous/timed”, whereas in
volumetric ventilators, the mode is called “assist-control
ventilation”. The synchronized intermittent mandatory
ventilation (SIMV) mode also belongs to this category.

CHOICE OF VENTILATOR AND SETTING

Regarding the choice of ventilator and ventilator
setting, an individualized approach to each patient
appears, in general, to be a useful practice. This should
take into account the general condition of each patient,
the doctors’ experience, the setting (i.e. ward, ICU, home),
and the technical characteristics of each ventilator type*.
The features of a ventilator suitable for NIMV in hospital
setting are displayed in Table 1°.

An important parameter for selecting the ventilator’s
model and its settings is the patient’s ability to cooperate
(mask tolerance, air leaks etc) and the capacity of the
chosen device to increase minute ventilation, improve
gas exchange and reduce the load of breathing of the
patient’.

Furthermore, despite the above mentioned differences
between the NIMV modes, it still remains open as to
whether these differences are of clinical importance.
In view of this, Hill stated?, 15 years ago and based on
data available at the time, that, parameters such as leak
compensation and reliably delivered volumes, were not
major determinants of NIMV success; and this conclusion
seems to remain valid to the present day.

Several studies have compared the long-term efficacy
of different NIMV modes in CRF. Criner et al® investigated
the efficacy and compliance of long-term NIMV in 40
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TABLE 1. Features of a ventilator suitable for NIMV in hospi-
tal

Essential

» Pressure controlled

« Pressure capability of at least 30 cm H20

« Capable of supporting inspiratory flows of at least 60 |/min
« Assist-control and bi-level pressure support modes

« Rate capability of at least 40 breaths/min

« Sensitive flow triggers

« Disconnection alarm

Desirable

« Short pressure rise time capability

« Adjustable pressure rise time

- Adjustable inspiratory trigger

« Adjustable expiratory trigger

« Adjustable inspiratory-expiratory ratio in assist-control
mode

« Temporary alarm cancellation facility

« Internal battery with power for at least 1 hour

« Accessible control panel with cover or lock-out facility

« Simple control knobs

« LED/LCD displays

patients with CRF. After initial evaluation, 34 patients
received NIMV via PTV (i.e. BPAP) while only six patients
required NIMV via VTV. During the 6-month follow-up,
14 patients ceased NIMV due to incompliance; in the
compliant patients, blood gases and functional status
improved on a chronic basis. Also, on a long-term basis,
Schonhofer et al'® conducted a prospective study of the
effect of volume-and pressure-cycled ventilation modes
of NIMV in patients suffering from CRF. After 4 weeks of
treatment with VTV in the time-cycled mode, the effect
was compared with that of PTV, which was also performed
in the same mode over a 4-week period. The authors
concluded that VTV proved superior to PTV in 10 out
of 30 patients, since this subgroup deteriorated during
the PTV period and had to return to VTV. However, the
majority of patients (20 out of 30) remained stable during
the subsequent PTV period. It could be speculated that
the amount of reduced work of breathing accounted for
the discrepancies between the two modes. In contrast
to the study of Schonhofer et al, Smith et al'"" reported
that in 10 CRF patients who deteriorated under VTV, the
exchange of the ventilator to PTV led to a reversal of the
deterioration observed under VTV. More recently, PTV and
VTV were compared in two prospective randomized cross-
over studies. In the first study, 12 CRF patients with chest
wall deformities underwent a four-week single-blinded
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randomized cross-over study in either VTV or PTV'. The
authors concluded that pressure- and volume-ventilation
are equivalent in terms of the effects on nocturnal and
daytime physiology, resulting in daytime function and
health status. In line with these findings, Windisch et al*
in the second study, investigated, in a similar prospective
randomized cross-over study, PTVand VTV in 10 patients
with obstructive (h=5) and restrictive (n=5) CRF. After
6 weeks of home mechanical ventilation in the assist-
controlled mode, an equivalent improvement in gas
exchange and sleep quality was seen overnight. However,
PTV was better tolerated by the patients, whereas more
gastrointestinal side effects were associated with VTV;
these findings therefore contribute to the trend towards
the use of PTV over the last 15 years'.

Finally, it should be mentioned that the glottis function
plays an important role in NIMV, since the glottis is known
to narrow substantially or even close completely, in
response to NIMV. This may induce deterioration in the
quality of both NIMV and sleep'™. Furthermore, it has been
shown that a substantial increase in glottis resistance can
occur with the use of different modes of NIMV, leading
to narrowing of the glottis reflex and inducing (@amongst
others) mouth leaks. Further research is needed in this
field, since glottis function may determine the ventilator
mode and settings.

INTERFACES

Interfaces (or masks) can significantly affect patients’
tolerance on mechanical ventilation (MV), helping in
achieving a better synchronization. A non-fitting or
improper mask can lead a patient to refuse NIMV appliance,
while choosing the wrong mask can reduce the ventilator’s
efficacy. Before applying a mask it is always necessary to
perform different trials on different types and sizes in order
to identify the proper mask for every patient. There are
several types available in the market (Table 2)*".

Nasal masks are applied to patients underlong term
NIMV.They are conically or triangularly-shaped and they
are fitted round the nose through a soft material acting as
an air-chamber that blocks air leaks. The most common
disadvantage of this type is that they are usually tightly
fitted, in order to avoid leaks, causing pressure sores on
the nasal bridge. An improvement can be achieved by
applying mask cushions or by padding the bridge of
the nose.

An alternative way is the application of ‘mini masks’.
The pressure is set on a smaller nasal area excluding
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TABLE 2. Types of interfaces for NIMV
1. Nasal mask

2. Nasal pillows

3. Full face mask (Oronasal mask)

4. Total face mask

5. Mouthpieces

6. Custom-fabricated face or nasal mask
7.Helmet

nasal bridge. Additionally, the feeling of claustrophobia is
reduced and the patient is able to wear his/her eyeglasses.
‘Custom-fabricated masks’ are another alternative. They
are constructed by modeling mixtures of silicone and
other substances on the patient’s face.

Nasal pillows are manufactured by soft plastic material
or silicon and they are applied directly into nostrils. They
are suitable for patients with pressure sores, but they
cannot deliver high respiratory pressures.

Full face masks (oronasal masks) cover the nasal and
oral area. They are usually used during acute application of
NIMV (acute respiratory failure), but they can be used also in
long term application of NIMV. In the latter case, acommon
disadvantage is that they can cause a feeling of discomfort
to the patient especially after sudden loss of electric
power supply when the patient is incapable of removing
the mask on his/her own. In addition, communication,
expectoration and feeding are obstructed, the risk of
aspiration and aerophagia is higher and additionally, a
higher incidence of claustrophobia is reported. On the
other hand, the significant advantage of this type is the
reduced mouth leaks. The evolution, observed, during
the last years, at the manufacture of head stripes, air
chambers, and exhalation and safety valves'®", has lead
to a significantimprovement in patients’ tolerance during
long-term use. In Table 3 comparison of characteristics
of facial and nasal masks is displayed?.

Total face mask s another type that covers the whole
face resembling to the mask of the goalkeeper in a hockey
game. It is fabricated with plastic and its air chamber
is very soft fitting to the contour of the face, without
setting pressure.

Mouthpieces were applied at first to patients under
24-hour use of NIMV. Their advantage is that they are
simple to use and have a low-cost. These masks are
commonly used to patients with neuromuscular diseases
who have extremely low Vital Capacity. Their use can be
combined with the use of a nasal mask.
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TABLE 3. Comparison of characteristics of oronasal and nasal
masks

Oronasal Nasal
- Mouth leak NO YES
- Mouth breathing POSSIBLE  DECREASES
QUALITY OF
NIMV
- Application of airway pressure ~ HIGHER LOWER
- ABGs improvement QUICKER SLOWER
- Dead space HIGH LOW
- Communication REDUCED  POSSIBLE
- Feeding NO POSSIBLE
- Expectoration NO POSSIBLE
- Risk of aspiration ELEVATED  REDUCED
- Risk of aerophagia ELEVATED  REDUCED
- Claustrophobia ELEVATED  REDUCED
- Comfort LOWER HIGHER

Another type of interface is the helmet, which is made
of PVC.The applied pressure increases gradually, causing
the soft collar around the neck to fit tightly, obstructing
air leaks'. The disadvantages of this method are high
noise levels and increased dead space.

One should emphasize that, in order to achieve the
right application and patient tolerance, selection of head
stripe is important. A big variety in forms and colors is
commercially available. The manufacturing companies
suggest that each type of head stripe fits to a certain
type of interface. In general, there are 2-5 points were
the head stripe is fastened; as their number increases the
steadiness of this fastening also increases.

In literature, few studies exist that compare the efficacy
of different types of interfaces. Navalesi et al' compared
nasal mask, nasal pillows, and full face mask and reported
a better patients’ tolerance with nasal mask, although
facial masks were more effective in ameliorating minute
ventilation. This finding was supported by other studies
which reported a more quick amelioration of arterial
blood gases after applying facial mask in comparison
to nasal mask. Antonelli et al compared facial masks
with helmets in patients with acute respiratory failure,
showing that both interfaces were equally tolerated by
patients, but the helmet was less effective in reducing
PaCO, levels'.

In general, we should always bear in mind that the
dead space in the facial mask is 250 ml and in nasal mask
is 105 ml%, while nasal pillows add no dead space to the
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respiratory circuit'. The dead space caused by the mask
and the oropharynx has no influence on the efficacy of
NIMV.
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EIZATQrH

Ot aoBeveic pue moAU coBapn XAl (otadiouv IV kata GOLD) eppavi{ouv
ouxva oeiec kat ocoPapéc mapo&UVaELC TNG VOOOU TTIOU aTTaITouV TNV €l0a-
YWyr OTO VOOOKOWEIO. Ta OnUavTIKA autd yeyovoTa OTn QUOIKN TTopEia
NG vooou odnyouv e emMgivwon TNG AVATTVEVOTIKAG AEITOUPYIAC KAl TNG
moloTNToC {wnC, evw 6Tav cuvodeuovtal amod ofgia avamveuoTiKr avendp-
KELO CUVETIAYOVTAL XEIPOTEPN TIPOYVWON KAl EANATTWON TOU TTPOCSOKILOU
emBiwong'. MoAovoTL N CUCXETION TNG CUXVOTNTOC TWV TTAPO{UVOEWY
pe To emimedo TG Slatapaxng TNG AvamveUOTIKAG AelToupyiag dev gival
1davikr, o emmoAacpog Tng ofeiag ocofapnrc mapod&uvong avédvetal pe
™ Bapltnta TnG vooou kat véa dedopéva Seixvouv oTt mBavov va cup-
METEXOUV E§WTTVEUHOVIKOI TTAPAYOVTEG,? S1OTL N CUCTNUATIKY GAEYHOVH
amd Tov Kamvo Tou TolyApou UTTopEl va TTPoKAAEDEL Xpovia KapSiakn
QAVETIAPKELQ, PETABOAIKO GUVSpoO Kat Sldpopeg ANEC xpOVIEC TTABNOEIG
TTOU UE TN O€lPA TouG SuvaTov va emnPeAloLV TN YUOIKNA TTOPEIA TN VOOOU
KOl VO CUMUETEXOUV OTIG KAIVIKEG EKONAWOELG TNG. H apXIKA AVTIMETWTTION
OTO VOOOKOEIO MEPINAMPBAVEL EKTOC ATTO TN EKTIUNON TNS BaplTnTAC KAl
TNV avayvwplon Tou AITiov, Tn QAapUaKEUTIKN Oepareia, Tnv eEAeyXOUEVN
xopnynon O2 kai/r| TNV MPWipn PNXAVIKN utooTEIEN e 1N EMEUPATIKO
pUNXaviko agpiopd (MEMA).

‘Otav 10 eneloodio TnG o€eiag emi xpoviag avanveuoTIKAG AVEMAPKELAG
gival avaoTpéYPIuo, TOTE N YAPUAKEUTIKA Bepareia €xel OKOTO va HEYL-
OTOTIOIACEL TNV AVATIVEUCTIKI AEITOUPYIA KAl VA AVACTPEYPEL TOV EKAUTIKO
MapdyovTa, EVW N UNXavikr umootripién kepSilel xpdvo e To va EEPopTWVEL
TOUC AVATVEUOTIKOUG MUC, va au€dvel Tov agplopd (eAdttwon duomvolac-
aplBpou avamvowy), he anotéleopa tnv BeAtiwon tng umoduyovaiuiag,
uTepKamnviag Kat avamveuoTiKAG oféwonc.’ O emePaATIKOG UNXAVIKOC
QEPLIOPOC PEow evOOTPaXEIOKNG SlaCWARVWONG i TPAXElOOTOMIOG OUVHE-
ETAL UE APKETEC EMITAOKEC (BapOTPAU A, OYKOTPAUUA, ATTWAELN APUVTIKWY
MNXAVIOPWY aEPaywyou), evw AANeG emmAokeg Suvatdv va akolouBouv
TNV amoowAnvwon i va cuvodelouv TN Xpovia TpaxelooTtopia. Ot diagopol
TPOMOL EPapuoyng Tou MEMA Suvatov va amo@UyouV TIG TTEPIOCOTEPEC
amo TIC TTAPATIAVW ETITAOKEC, TTAaPOoUCIAlovTag TIEPITTOU TTaPOUOoLA ATTO-
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TeAeopatikdéTNTa H veupovia amd tov avanveuotnpa
KOl Ol VOOOKOUEIOKEG AOIUWEELG EANATTWVOVTAL PE TOV
MEMA, 16Tt Slatnpeital N akepaldTnNTA TOU AgpAYWYoU
KOl UTTAPXEL MIKPOTEPN avAYKN Yla ETTEUBATIKS monitor-
ing. Emi mA\éov eAaTTWVETAL TO KOOTOG VOONAEiaG Kal TO
VOONAEUTIKO €pyo Kat Sidetal peyahuTtepn Aveon OTOV
ApPPWOTO, EMTPEMOVTAC TOU TNV EMIKOIVWVIA, OUIAiQ,
@aynTo, Moto, Prixa, evw Sev amarteital n xpron Kata-
OTAATIKWV QapUAKwy. Ald@opeg uéBodol epapudobnkav
oto apeAOoV yia Tnv epappoyr Tou MEMA, 61wg o pn
enepPBatikdC agplopocg BeTikrg mieong (MEMA-OIM) kat o
Sladeimwy agpIoPOC apvNnTIKNAG Tieonc, aAAA Ta TEAELTAIA
XPOVIa KUpiwg xpnotpomnoleital o mpwtog.*

IZTOPIKA ZTOIXEIA

MnXavikog agpIopdS BeTIKAG Tieon xpnoiomolnonKe
HEOW TPAXEIOOTOUIAG HETA TNV EMOXH| TOU OLONPOU TTVEL-
pova 1o 1950. H taxeia avamtuén tng texvoloyiag Twv
avanveuoTipwyv £6woe WBNGON OTNV EQPAPUOYN TOU OE
S1AQPOPEC LOPPEC AVATTVEUOTIKIG AVETTAPKELAS, KUPIWG
amnd MePIOPIOTIKA GUVE oA, OTIWG oL LUIKEC SUOTPOPIEC,
Ta emakdAoVBa QuuaTiwong, N KUPOOKOAIwaN, aAAd
kat n XAI. H mpwtn mpoomndBeia MEMA péow pdokag
TIPOCWTIOU KAl AVATTVELOTHPA OYKOU €yLve T 1960, aANd
eykataAeipOnke ypriyopa Adyw amouciac LAaoKwv KAl TNG
HEYAANG XPrioNgG TNG TPAXEIOOTOMIAG YIa TNV EQapHOYN
MNXavikou agptopov. To 1970 ekdnAwOnke To MPpWTO
evllagpépov yia MEMA péow gmotopiov otn XAl avti
™G xpoviag ouyovoBeparneiag. To Té€hog Tou 1970 mapou-
Ol1AoONKE N PEYANN TTOAUKEVTPIKN MEAETN amd To Bpeta-
VIKO EpguvnTikd ZupoUAio ou emPBePaiwoe Ta apxika
anoteAéopata amo Tnv opdda tou Denver, 611 6nA. on
XAl emtuyxavetal onuavTikn avénon tng empPiwong pe
N XpPNon tng xpoviag 24wpng ofuyovoBeparneiag ( LTOT).
Tnv i6la Moy, N Mapousiacn Twv AMOTEAECHATWY TNG
AMEPIKAVIKNG VUKTEPIVAG Xopriynong ofuydvou (NOTT),
£de1€e unepoyn TG xpoviag o§uyovoBeparneiag o oxéon
ME Tn vukTepivry ouyovoBeparneia. H xpovia xprion tou
o&uydvou @avnke va Sidel TEAo¢ oTov SUCYXPNOTO Kal
KOATOAVAYKOOTIKO HNXAVIKO AEPIOUO yla EQapUoyr 01N
XA, émou moté dev unmpav evdeielg. Ouwg Tn TeNeU-
Taia dekaeTia o1 TPOOSOL TNV AVATIVEUCTIKH @POovTida
KOl AITOKATACTAOT), Ol KAAUTEPEC UTTNPETIAC PppovTidag
OTO OTI{TL KA N V€A YEVIA TWV YOPNTWY UIKPOU HEYEBOUG
QAVATIVEUO TN PWV ME TIC BEATIWHEVEC MAOKEC, Edwoav vVEo
evllapépov yia MEMA. To té\o¢ Tou 1980 amodeixBnke
n a&ia tou MEMA LéCw HACKAC TIPOCGWTIOU YIa TNV avTI-
METWTTION TNG 0&EI0C AVATIVEUCTIKIAC AVETTAPKELAC AOYW

MINEYMQN Zvpmnpwuartiké Tevyog 20, Topog 220¢, 2009

mapouvong XAI, 6Twg Kal yia Ta TEPIOPIGTIKOU TUTIOU
voonpata, pe amotéAeopa o MEMA va emavaglohoynOei og
aoTabeic appwaoTtouc pe XAl mou mapouaidalouv coapn
unoaipia, umepkanvia kat mou Sev avaTanokpivovtal
KaAd otn xopriynon ouydvou. NMoAhoi dppwaotol orjpepa
xpnotomolov MEMA péow OTOHATOPLIVIKAG HAOKAG,
poAovoTi n emBiwon gival pikpotepn ota 10 xpodvia,
¢ taéng mepimou Tou 10%, o€ oX€0N UE TIEPLOPIOTIKA )
VEVPOMUIKA voorjuata. O dpog avanvon Sialeimouoag
BeTIKNC avanveuoTIKAG TTieong (intermittent positive pres-
sure breathing, IPPB) xpnotpomnolntnke ya mepumtwoelg
XPAONG QVarveuoTHPA TTEONG ATTO TO OTOUA YIA MIKPEG
meP1ddouG, EVW N Xpovia xprion avamveuoTrpa GyKou
opioBnke oav agplopdc Slaleimouoag BeTIKNAG Tieon
(mouth intermittent positive pressure ventilation, MIPPV).
O mpwTo¢ TUTOC OEV MAPEIXE OUGIACTIKY UTTOGTAPIEN KAl
Bpébnke 011 Sev gival avwTtePOC TNC A vepeomoinong
o€ aoBeveic pe Aiywtepo ooBapr XA O dsutepog av Kat
nrav moAU dnuo@IAng otnv Eupwrn to 1970, ypriyopa
€YKATAAEIPONKE €veKa TMTWYXNAG ATTOTEAECUATIKOTNTAG
KOl CUPMOPPWONG Kal aduvapiag mapoxng MNXAVIKNAG
UMTooTAPLENG Yia PEYANa XpovIKd SlacThAuata.

Mn emepPatiko¢ pnxavikog agplopdg Otk micong

TOpewva pe Siebvry Béon opopwviag to 2001,° MEMA-
Ol opileTal w¢ OLASATIOTE HOPPH UTTOCTNPIKTIKOU aE-
plopoUl xwpig tn Xprion evdotpaxelakol cwArjva mou
nieptAapPdvel tn CPAP pe 1§ xwpig tn mapouaoia elomveu-
OTIKNG UTTOOTAPIENG TIiEONC, CUCTHATA TTOU TTAPEXOUV
OYKO Kal TTean, TOV avaAOYIKO UTTOOTNPIKTIKO AEPIOUO
KaLTn Xpnon aspiwv piypdtwyv o§uyovou-He (Heliox).c O
MEMA-OI amnote)ei éva amod To 1Mo ONUAVTIKA EMITEVY-
pata otn Mveupovoloyia Ta TeAeutaia 15 xpdvia kat n
xpnon tou Baivel Stapkwg avéavouevn (amod 4.4% 1o 1998
o€ 11.1% 1o 2004, 61w PpéOnKe O€ LI TTOAUKEVTPIKN
TuxalomoINpévn HENETN, OéTTou cuppeTeixav 349 MEO
amno 23 xwpeg).” H xprion Tou otnv oeia emi xpoviag ava-
TIVEUOTIKN avemdpkela éveka oofapngmapouvong XA
armoTPEMEL TN SIaCWAVWON O€ TOCOOTO HEYAAUTEPO TOU
50%, 6Tw¢ Kat 0To KApSIoyeVEC TIVEUHOVIKO 0idnua, o€
OVOOOKATECTAAIEVOUC KAl ATTOTEAEL UECO OTTOYAAAKTIOMOU
amo Tov EMEUPATIKO UNXAVIKO AEPIOUS OTOUC TIAPATIAVW
aoBeveic mou StacwAnvwOnkav. TuXalOTIOINUEVEC TIPO-
OTITIKEG ENEYXOMEVEG UE control HENETEG, CUOTNUATIKEC
QVOOKOTTAOELG Kal HETA-avaAUoEelg €xouv avadeifel Tn
KAWVIKN Xpnotpotnta tov MEMA-OIT otnv avTIHeTWon
NG oeiag avamveuoTIKNC AVETTAPKELAC AOYW TTAPOEUV-
ong XAM (OAA-NXAIM),! 16T eAaTTWVEL TNV UTIEPKATIVIA
EEPOPTWVOVTAC TOUG AVATIVEUOTIKOUG HUG Kal au&avel



PNEUMON Supplement 2, Vol. 22, 2009

ToV KUPEMSIKO agPIoUO BeATivovTag TN urmoéuyoval-
i, uTEpKaTVia Kal avanmveuoTIK 0&éwaon, PéxpLg 6Tou
QAVTIOTPAQEI N UTTOKEiUEVN TTaBoloyia. X cUYKpLoN PE TN
KAQOOIKN QAPUAKEVUTIK aywyr}, 0 MEMA-OI BeAtiwvel
Vv emPiwon, eEAaTTwvel TNV avdykn yia SlacwAivwon
KOl TIG ETMIITAOKEG TNG KAl MIKPAIVEL TO XPOVO TTAPAUOVAG
OTO VOOOKOWE(O Kal 0Tn povada evtaTikig Bepaneiac.
Amotelei Tn mPWTN €mAoyr BepameuTIKAG UTTOOTAPIENG
OTNV KATAoTACHN AUTH, EVW TO TToU Ba epapuooBei kal n
XPoVIKH S1dpkela Oepamneiag eaptwvtal and tn fapltnta
NG oeiag UTTEPKATIVIKAC AVATTVEUOTIKIAC avemApKelac. H
nitwon tou PaCO2 Baivel mapdAANAad PE TNV MTTWON TNE
Suvapiknc PEEP, Tng el0mveuoTIKG oUvOEeTNG avTioTa-
on¢ (impedance) kat Tng petafornc tou VT kat FRC pe
eNatTwon tng unepdiataong Kat BeAtiwon Tou oAkoU
EIOTIVEVOTIKOU (POPTIOU. ZUYKEKPIMEVA PpEBnKe OTIL N
TLC ehattwvetal katd 10% (7-13), n FRC katd 25% (15-
31) kat o RV katd 36% mpoBAenopévng (27-45), evw o TV
avéavetal katd 181 ml (110-252), evw n avamveuoTikn
won (P 0.1) dtopBwpévn we mpog to PaCO2 dev mapou-
ol14le1 Slagpopa.

Baputnc ociag avanvevotiki¢ avemapkelag Adyw XAl

Y& eNa@pPEC popég mapdiuvong XAl xwpic ava-
TIVELOTIKN 0&éwon (pH>7.35) n xprion MEMA-OI &gv
amodeixOnke mepIocOTEPO AMOTEAEGUATIKN amd T ouvron
QPAPHUAKEVTIKN aywyn otn mpoAnyn tTnG ofeiac umepka-
TIVIKAG AVATTVEUOTIKIC AVETIAPKELAC I} OTNV EAATTWON TNG
BvNTOTNTAC KAl TOU XPOVOU TTAPAROVIG OTO VOOOKOUEIO,
evw kal n duoavedia Twv acBevwv fTav >50%.8 X acBeveig
ME ENapPA TIPOG PETPLA O&EiQ AVATIVEUOTIKI AVETTAPKELD
(pH peta&l 7.30-7.35), n epappoyri tou MEMA-OM Atav emi-
TUXG oTNV amotporr SlacwARVWONG aKOUN Kal O€ KOVO
BAaAapo KAIVIKNAC. Z&€ 1o 00PapéC KATAoTACEIC (pH<7.25),
TO MOCOOTO amotuyiag tou MEMA oxeti(eTal avtiotpopa
Me TN BapuTnTa TNG avamveuoTIKiG 0&éwaong, Odavovtag
T0 52-62%.° Tevikd n xprion tou MEMA-OI1 evaANaKTIKA
NG evooTtpaxelaknig dlacwhrnvwong 6gv ouvodelBnke
amd avénuévn Bvntotnta i avénuévn Sidpkela ava-
TIVEUOTIKAG UTTOOTNPIENG, aANG ol acBeveic mapouaciacav
ENATTWHEVN CUXVOTNTA EMIIMAOKWY, OTIWG TTVEUPIOVIa aTtd
TOV avamveuoTtrpa 1} SUCKOAO AMOYAAAKTIOUO.

YoBapn umepKamvikn eykepalonadela BewpnOnke
nadaidtepa oav avtévdelen yia MEMA, Adyw tou xapunAou
emmédou cuveidnong kat TG Taong yla El0poOeNoN. Z€ Uia
TTPOOPATN TTOAUKEVTPIKH| TIPOOTITIKN case-control peAéTn,
n emruxng xprnon MEMA-OMM otnv mapd&uvon XAI kat
METPLA €W OOBapr UTIEPKATIVIKN EYKEQANOTIADELQ, ENAT-
TWOE TN oUXVOTNTA TWV VOCOKOMEIOKWY AOIUWEEWY, TO
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XPOVO UNXAVIKAG UTTOOTAPIENG KAL TO XPOVO TTAPAPOVAG
OTO VOOOKOWEIO, eV Sev Bpebnke Slapopd otnv empPiwon
o€ oXé0on ME ToV EMEUPATIKO UNXAVIKO AEPIOUO.!°

levikd cuvioTATAl Mla APXIKK TIPOCEKTIKN SOKIUN
MEMA-OIN o acBeveic pe mapd&uvon XA kat urrepkanvi-
KN eykealomdBela, e@'doov dev umdpyouv avtevoei&elg
KOl N TEXVIKN £QapUOleTal ATTO EUTIELPO TTIPOCWTIIKO UTIO
oTevr mapakohouBnon (monitoring) kat Suvatotnta
apeonc SlacwAnvwonc.'® Ot avtevdeifelg yia MEMA-OI
paivovtal otov lMivaka 1.

Kpttiipua emtuyia¢ MEMA-ON

ATIO Ta KAWVIKA KPITAPLA TO TTIO ONUAVTIKO €ival n
owaoTn emAoyn Twv acBeVWV Kal N armoQuyn EQapuoyns
OTIC KATAOTAOELG ToU Mivaka 1, S16TL 0 TPOOTTIKEG TUXAL-
OTIOINUEVEG LENETEG OL KATAOTAOELG AUTEG £XOUV Bewpn el
W¢ KPITAPIA ATTOKAEICUOU Yia epapuoyry MEMA-OIT.
Twotn KAWVIKA Kpion BonBoupevn amd mpoPAenTikoUg
TTOPAYOVTEC ATTOTEAOUV ONUAVTIKA EPYAAEia 0TV EMITUXIA
NG aywynge. MpoPAemtikoi mapayovTeg emrtuyxiag ivat n
Behtiwon Twv agpiwv aipatog kat tou emmédou cuveidnong
olUPWVA PE pia KAipaka mou avantuxonke amd toug Kelly
kat Matthay," | n andvinon og éva cuvéuacud guato-
TABOAOYIKWV KAt KAIVIKWV TTOPAUETPWY HETA TN TIPWTN 1
SeuTtepn wpa aywyng. O EMOIKIOUOC TWV AEPAYWYWY UE
Gram apvntikd non-fermenting Baktnpidia oxetietal
loxupd pe anotuyia tou MEMA. Mapd tavta umdpyel To
evdexopevo mapd tnv apxikn BeATiwon, peptkoi aoOeveic
ue coBapri XAl kat oeia avamveuoTIKN AVETTAPKELA va
gu@avioouv oiun emdeivwon (HeTd amd >48 wpeC) Kal
va XpelacBouv SlacwArvwon (emimtwon OPiung anotu-
xiag 10-20%). H 6yiun amotuyia oxeti(etal onpavTika pe
AeITOUPYIKEG SlaTapayEég, Tapouasia unepyAukalpiag Kat
XauNAS pH katd tnv évapén aywyrg. H avayvwplon autwv

MINAKAZ 1. Avagepopuevec avtevdei€elc yla epappoyn
MEMA-OMN

a. KapdlaKN 1 AVOTTVEUGTIKI AVOKOTTH

f. coPapn eykepahomabela

Y. oofapn alpoppayia amd To MEMTIKO

6. ooPapny aipoduvapikn aotdbela pe 1) xwpi¢ aotadn otn-
Bavxn

€. XEIPOUPYEio N TpAUA TTPOCWTIOU

OT. and@pan avwtéPou agpaywyou

(. abuvapia mpootaciag agpaywyou Kat/f peydAn mbavotn-
Ta £10POPNONG

n. aduvapia amoPoAng ekkpicewv
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TWV 0PPWOTWV Eival CNUAVTIKH Yla Tn armo@uyn anmpoo®o-
pNS epappoync MEMA kat kaBuotépnong SlacwArvwonc.
ApvnTikoi TpoyvwoTIKoi TapdyovTeG andvtnong otnv
aywyn givat n peyain nAikia, xapnAn kKAipaka FMAaokwpng,
uPnAd Apache Il score, uPnA6 PaCO2 petd 12 wpeg Kal
XOUNAG pH peTd 1 kat 12 wpeg amd tnv epappoyri MEMA
HAiwpévol aoBeveic pe évoeién pn StacwAnvwong Aoyw
OAA-TMXAIM, duvavTal pe emTuyia va avTieTwmoBolv Ye
MEMA-OI1. O TUmog Tng pdokag Suvatov va emnpedoel TO
ATTOTENECHA TTEPLOCOTEPO ATIO TOV TUTIO AEPIGHOU, S1OTL
BpéBnke OTL N pIvIKA pdoka gival KAAUTEPA AveKTH amd
TA PVIKA MA&IANAPLa A TNV OAIKE] LACKA TIPOCWTTOU, AV KAl
N oAIKr} pAoKa pixVvel TePLoooTepo To PaCO2 kat auéavel
TOV KATA AETTO AgPIOUO HECW AUENONG TOU AVATTVEOUE-
vou 6éykou. O Beppalvopuevog uypavTAPAG Kat Ta QiAtpa
avtaAlayng Bepuokpaociac-vypaciag €xouv tnv idla
OMOTEAEOUATIKOTNTA, JIE TOUG 00OEVEIG O Xpovia xprion
MEMA va TipoTIoUV TEPIOCOTEPO TOV TTIPWTO.

Ot puBpioeig Tou avamveuoTripa umooTHPIENG TTiEONC
KOTA TNV €I0TTVON, TTOU €ival O TTLO KOWVA XPNOIMOTTOLl0U-
MEvVoG, yivovTal pe otadlakr avu€non Tng EI0TIVEVOTIKNAG
miieong (IPAP) amé 10 og 20 cm H20, evw n EKTTVEUCTIKNA
miieon (EPAP) Statnpeital xapnAda og emimeda 5cmH20, yia
v amoBoAr Tou CO2 Kal TRV QVTILETWITION TN AUTOUATNG
TENOEKTIVELOTIKAG TTieonG (PEEP) avéloya kat pe Tnv avoyn
Tou appwoTou. Emimeda IPAP mou givat xapnAd duvatov
ouvodevovTal amd amotuyia. O aplBPOC TwV UTTOXPEWTIKWY
avamvowv cuvnBwg tibetat oTig 12/Aemtd Kat n Sidpkela
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NG EIOTIVONG 000 UIKPOTEPN YiveTal. To elomvedpevo
02 puBuiletal wote va avaotpéPel Tnv uofaluia péow
o&upETPIag, EVW ONUAVTIKN €ival n AVeCN TOU ApPWOTOU.
Bp€Onke ét1 01 pubuicelg Tou avamveuoThPa oL YivovTal
Aappavovtag umréYtv tnv Aveon Tou appwaTou, TV avoxn
0Tn BEPAMEVTIKN TTiEON KA TA A€PLa aipaToC gival To id1o
IKAVOTTOINTIKEG HE TA KAAGIKA KPITAPLA HECW PETPHOEWV
TNG UNXAVIKAG TTVEUUOVOG KAl LOXVOG AVATTVEUC TIKWY HUWV.
H BeATiwon Tou VUKTEPIVOU UTIOAEPICHIOU TapATNEEITAL
Kal META TN SlAKOTIH TNG MNXAVIKAG UTTOoTAPIENG AOYyWw
mapodikou resetting Tng evaioBnaiag tou dto&eidiov mou
ouxvda €xel auBAuvOEi.

H gpappoyry tou MEMA-OI émw¢ kat pe AANeG Be-
pameiec akoAouBei TN KAPITUAN udbnong, SnAadn pe to
XPOVO amoKTATAl TTEPIOCOTEPN EUMELPIA Kal ETTAPKELQ
UE amoTéAeopa n emTuxia va mapapével otabepn 1 va
avédvetal mapd tn HEYaAUTEPN KAWVIKY BaputnTa TV
aoBevwv. H ekmaideuon Tou MPOooWMIKOU OTIG TEXVIKES
AeEMTOPEPELEG EQAPHOYIC TTOU orjpepa Sev gival xpo-
voPOpog og Oxéon e TN Tponyouuevn SekaeTia, gival
onNUavTIKn oTtn BeAtiwon Tng empPiwong Kal eAdttwon
TWV VOCOKOUEIOKWY AOIMWEEWV.

Katd tn Sidpkeia tou MEMA gival amapaitntn n otevn
KAWVIKA KAl AEITOUPYIKH 1N EMEUBATIKA TapakoAoUOnon
(monitoring), 16iwg Kata TNV apxIKn mepiodo epapuoyng
Tou Ba TpEmel va TePINAUBAVEL TNV TTIPOOEKTIKN VOONAEU-
TIKA TTOPAKOAOUONON TNG AVATTVEUOTIKAG KAl VEUPOAOYIKNG
katdotaong tou acBevolc kaBwe Kat ETTIAOYH CUGKEUWVY

Bupomne Epappoy Hopéppaocn
pH > 7.35 Kowd¢ Barapog QuppokevTIRy ayoy+02
! ! !
pH 7.35-7.25 Kowog 0darapog- MAD® MEMA
! ! !
pH <7.25km ME® MEMA
KA emimedo ovveidnoenc !
! Awooimjvoon-doxy T Trial
pH < 7.20 ko/j: | !
KUKO ewimedo ooveidnone  emruyic UVETLTUNG
KOG OVETV. POV ! l
£voeiln Y OWwomifvme UTocMAMYOGY  YPNYOP) UTOCOMVON
TOLVOPYUVIKN UVETAPKELL ! !
£€odog MEMA OGO

IXHMA 1. Aldypappa pori¢ mou Seixvel Tnv epappoyr Tou MEMA-OT avaloya e tn Baputnta Tng o&eiag avamveuoTIKAC avemap-

Kelag eni eddgoug XAI.
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TIOU VA TIAPEXOUV KUUATOUOPPEG EKTTVEOUEVOU OYKOU,
ponc¢ kal mieon. H avtipetwmon acBevwv pe ooPapn
unto&uyovalpia Pe A xwpic urepkanvia Bewpeitat aocpa-
Aéotepn va yivetal o€ mepIBANov pe uPnAn TexvVoloyia
onwc N MEO, mapd o€ yevikd BaAapo voonAeiag. MeAéTeg
éxouv b¢iel anoteheopatiki epappoyy MEMA-OI otn
ME®, Tn MAQ, To TUAHA ETElYOVTWY KAl TO YEVIKO B4-
Aapo voonAeiag, Yevikd dpwg umdpxouv Sla@opég otn
Xprion amo ta S1apopa VOCOKOUEIQ akopn Kat Tng idlag
TEPIOXNG, VW Ba Tipémel va Aapavovtat urroyiv Kat ot
untdpxouoeg SuvaTtdtnTeG (Ixrua 1). Ze pia a§loAdynon
MPAKTIKNG Tou MEMA otov Kavadd, Bpébnke éti ot Svo
Mo ouxVvég evdeielc tav n OAA-TIXAIM Kal n CUPPOPNTIKNA
kapdlakn avendpkela.'?

MPbo@ATeC TIEPIYPAPEC TIEQIOTATIKWY ACBEVWV UE
péTpla mpog coPapr) OAA-TMXAN (pH<7.25), ava@épouv IKa-
VOTTOINTIKNA QVTILETWTTION O€ Kolvo Balapo voonAeiag.'
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H xprion piypatog He-02 (Heliox) ehattwvel mepat-
Tépw TN SuoTIVOLQ, TO €PYO TNG AVATTVONG Kal TO XpPOVOo
TIAPAUOVIAG, AAAG OXL TO TTOCOOTO emiTu)iag. H epapuoyn
TOU OUWG gival SUOKOAN SI1OTI TTPOOKPOUEL OE TEXVIKEC
SuoKoAieC.

Mapd ta epgavn) mieovekTripata tou MEMA otnv oeia
UTIEPKATTVIKH QVATTVEUGTIKT) AVETIAPKELQ VA UEYANO TTOCO-
016 anotuxiag o@eileTal oTNV APVNON TWV APPWOTWVY va
ouvexioouv Tnv Bepameia Aoyw Suoavediag, v omaviwg
XPNOLLOTTOLOUVTAL KATACTAATIKA KAl AVAAYNTIKA QAPLIOKA
amno Toug ylatpouc. Mpdo@atn mAOTIKA MeEAETN €dei€e oTL
KATAOTAATIKN aywyr HE pepipevTavuln (0.1£0.03mcg/kg/
min) gival ac@ANAG KAl ATTOTEAECHATIKI) OE TIEPUTTWOELG
Sduoaveiag kal Kakng ouPpopPwonc.
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INTRODUCTION

The most severe patients with chronic obstructive pulmonary disease
(COPD) are likely to suffer from severe life-threatening exacerbations (AE-
COPD) often needing hospital admission. These important events in the
natural history of the disease lead to the worsening of lung function and
quality of life, while when associated with acute respiratory failure, there is
aworse prognosis and a shorter life expectancy.' Although the relationship
between AECOPD frequency and severity of airflow obstruction are not
close, prevalence of AECOPD increases with disease severity and new data
implicate extrapulmonary factors,> because systemic inflammation from
cigarette smoke may cause chronic heart failure, metabolic syndrome and
other chronic diseases that influence the natural history of the disease and
contribute to its clinical manifestations. Initial hospital management includes
proper assessment of severity and diagnosis of the cause, pharmacological
management, controlled oxygen therapy and/or mechanical ventilation
with an early non-invasive approach (NIV). When the cause of acute-on-
chronic respiratory failure due to AECOPD is reversible, medical treatment
works by maximizing lung function and reversing the precipitating cause,
whereas ventilatory support aims to gain time by unloading the respira-
tory muscles, increasing ventilation (thus reducing dyspnoea-respiratory
rate) and improving arterial oxygenation, hypercapnia and respiratory
acidosis.? Invasive mechanical ventilation through endotracheal intuba-
tion (ETI) or tracheostomy is associated with many complications (baro or
volu-trauma, loss of airway defence mechanisms), while some others may
follow extubation or complicate long-erm tracheostomy. Various modalities
of NIV may avoid most of these complications, ensuring at the same time a
similar degree of efficacy. Ventilation acquired pneumonia and nosocomial
infections are reduced by NIV because airway defence mechanisms are
preserved and there is less requirement for invasive monitoring. NIV also
reduces cost and nurse workload and enhances patient comfort by allow-
ing for speech, drinking, eating, coughing, communication and avoiding
the need for sedation. Many devices have been used in the past to deliver
NIV, including positive pressure ventilation (NPPV) and intermittent nega-
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tive pressure ventilation, but in recent years the use of
NPPV is prevalent.*

HISTORY

Mechanical ventilation with intermittent positive pres-
sure was used through tracheotomy-mediated ventilation
after the iron lung era during the 1950s. Its development
was favoured by a rapid progress in ventilator technology
and it was applied in various forms of respiratory failure
mainly in restrictive ventilatory disorders like muscular
dystrophies, tuberculosis sequelae, kyphoskoliosis and
in obstructive diseases like COPD. The first attempt NIV
in COPD with acute respiratory failure was in 1960 via
volumetric ventilators and facial masks, but the technique
was abandoned because of the large extent of ventila-
tion with tracheostomy and lack of convenient masks. In
1970 appeared the firstinterest in the use of NIV through
a mouth piece in COPD vs. chronic oxygen therapy. At
the end of 1970s the multicentric study of the British
Research Council confirmed the initial results from the
Denver group, i.e. in COPD we can achieve a significant
improvement in mortality with the use of chronic 24 hour
oxygen therapy (LTOT). At the same time, the presenta-
tion of the results of the American nocturnal oxygen
trial (NOTT) showed superiority of the chronic oxygen
therapy vs. nocturnal oxygen therapy. The chronic use
of oxygen appeared to put an end in the cumbersome
and intolerant mechanical ventilation in COPD, where
no indications have been established. In the last decade
the progress in respiratory care and rehabilitation, better
services of care in the home and the new generation of
small portable respirators with improved quality masks,
have given a new thrust in the use of NIV. At the end of
1980 the usefulness of NIV through a facial maskin treating
acute respiratory failure due to AECOPD was established,
as well as in restrictive chest disorders, resulting in the
reevaluation of NIV in unstable patients with COPD that
present with severe hypoxemia, hypercapnia not respond-
ing well to oxygen therapy. Nowadays many patients use
NIV through facial masks, although survival is lower at 10
years, approximately 10%, in relation to neuromuscular
or restrictive conditions. The term intermittent positive
pressure breathing was used in cases of application of
pressure ventilators for small periods of time, while the
chronic use of volume ventilators was termed mouth
intermittent positive pressure ventilation. The first did not
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provide essential support and it proved not better than
simple nebulisation in patients with less severe COPD.
The second although very popular in Europe in 1970s,
it was soon abandoned due to low efficacy, compliance
and inability to provide mechanical ventilation for long
periods of time.

NONINVASIVE POSITIVE PRESSURE
VENTILATION

According to the International Consensus Conference
in 2001,° NPPV is defined as any form of ventilatory support
applied without ETI and is considered to include CPAP
with or without inspiratory pressure support, volume and
pressure- cycled systems, proportional assist ventilation
and the use of helium-oxygen (Heliox) gas mixtures.®
NPPV is one of the most important developments in
pulmonology over the past 15 years and its use has
increased (from 4.4%in 1998 to 11.1% in 2004, according
to an interval randomised study in 349 ICUs from 23
countries).” NPPV use on acute on chronic respiratory
failure due to AECOPD leads to prevention of ETl at a rate
of >50%, also in acute cardiogenic pulmonary oedema,
in immunoco-mpromised patients and as a means of
weaning from invasive mechanical ventilation in patients
with AECOPD who undergo ETI. Prospective randomised
controlled studies, systematic reviews and meta-analyses
show the clinical utility of NPPV in the treatment of
acute respiratory failure due to AECOPD,' because it
reduces hypercapnia by unloading the respiratory muscles
and increasing alveolar ventilation thereby improving
oxygenation, hypercapnia and respiratory acidosis until
the underlying problem can be reversed. Compared with
standard medical therapy alone, NPPV improved survival,
reduced the need for ETl and the rate of complications and
shortened the hospital and ICU lengh of stay. It consists
of the first- line ventilatory strategy in this condition,
while the severity of acute hypercapnic respiratory failure
(AHRF) defines different timing and location. The fall
of PaCO2 goes in parallel with the fall in dynamic PEEP,
inspiratory impedance and the change in VT and FRC
with a fall of hyperinflation and total inspiratory load.
Specifically it was found that TLC falls 10% pred(7-13),
FRC 25% pred(15-31), and RV 36% pred(27-45), while TV
rises 181 ml (110-252) and the respiratory drive corrected
for PaCO2 does not change.
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SEVERITY OF ACUTE RESPIRATORY FAILURE DUE
TO AECOPD

In patients with mild AECOPD, without respiratory
acidosis (pH>7.35), NPPV did not prove to be more effec-
tive than standard medical therapy in preventing AHRF
or in improving mortality and length of hospitalisation,
whereas >50% of the patients did not tolerate NPPV.2 In
patients with mild to moderate AHRF, (pH levels between
7.30-7.35), NPPV was successfully administered to prevent
ETlin different settings including the ward. In even more
severely ill patients (pH<7.25), the rate of NPPV failure was
inversely related to the severity of respiratory acidosis,
rising to 52-62%.° The use of NPPV as an alternative to ETI
did not affect the mortality rate or the severity of the dura-
tion of ventilatory support, but the patients treated with
NPPV underwent a lower rate of complications (ventilator
pneumonia or difficult weaning). Severe hypercapnic en-
cephalopathy was considered a contraindication to NPPV
due to the concern that a depressed sensorium would
predispose the patient to aspiration. In a prospective
case-control multicentre study of patients with AECOPD
and moderate to severe hypercapnic encephalopathy,
the use of NPPV vs. conventional invasive ventilation
was associated with similar survival, fewer nosocomial
infections and shorter duration of mechanical ventilation
and hospitalization in the successfully treated patients.'
An initial cautious NPPV trial in AECOPD patients with
hypercapnic encephalopathy is recommended, as long
as there are no contraindications and the technique is
administered by an experienced team in a closely moni-
tored setting where ETl is readily available.” Reported
contraindications for NPPV are shown in table 1.

TABLE 1. Reported contraindications for NPPV

a. cardiac or respiratory arrest
b. severe encephalopathy
C. severe gastrointestinal bleeding

d. severe haemodynamic instability with or without unstable
cardiac angina

e. facial surgery or trauma

f. upper airway obstruction

g. inability to protect the airway and/or high risk of
aspiration

h. inability to clear secretions
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CRITERIA FOR NPPV SUCCESS

Clinical criteria consist of selection of appropriate
patients and avoidance of use in conditions of table 1.,
because in prospective randomised trials these have
been considered as exclusion criteria for NPPV. Sound
clinical judgement that can be helped by predictive
factors are important tools for success. An improvement
in arterial blood gases and in sensorium as assessed by
means of the score described by Kelly and Mathay," or
the response to NPPV of a combination of several clinical
and physiological parameters after the first hour or two
of treatment can be used as predictors of success in
COPD patients. Airway colonization by nonfermenting
Gram-negative bacilli is strongly associated with NPPV
failure. Although these predictive factors are useful for
NPPV success, there is a caveat that despite an initial brief
improvement with NPPV, some COPD patients with severe
AHRF, may have a late worsening (after >48 hours), often
requiring ETI (incidence of late failure 10-20%). Late failures
are closely related to functional impairment, presence of
hyperglycemia and a low pH at the start of treatment.
The recognition of these patients is important in order
to avoid inefficient application of NPPV and delay in ETI.
Negative prognostic factors to therapy are old age, low
Glascow coma score, a high Apachell score and a low pH
after 1 and 12 hours of treatment. Elderly patients with a
do not intubate order, may successfully be treated with
NPPV. The type of mask may influence the therapeutic
result more than the type of ventilation, because it was
found that nasal masks are better tolerated than nasal
pillows or full face masks, although the latter shows a
greater fall of PaCO2 via a rise of tidal volume and minute
ventilation. Heated humidifiers and heat and- moisture
exchange filters show the same efficacy, but patients
who make chronic use of NPPV, prefer the former. The
settings of pressure support ventilator which is the most
commonly used are done with a stepwise increase of
inspiratory pressure (IPAP) from 10 to 20cmH20, while
the expiratory pressure is kept at low levels 5cmH20
in order to facilitate CO2 removal and counterbalance
automatic end expiratory pressure (PEEP) in accordance
with patient tolerance. Levels of IPAP that are low may be
associated with failure. The number of back up breaths
are usually set at 12/min and the inspiratory duration as
small as possible. Inspiratory oxygen is adjusted to reverse
hypoxemia via pulse oximetry and taking into account
the very important concept of patient comfort. It has
been found that ventilator settings according to patient
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comfort, tolerance to therapeutic pressure and blood
gases are as successful as the use of conventional criteria
through measurement of lung mechanics and repiratory
muscle force. Improvement of nocturnal hypoventilation
is observed even after the termination of ventilatory
support because of temorary resetting of CO2 sensitivity
that is often blunted.

As with other therapies, NPPV follows a learning curve,
that is with time caregivers become more confident with
NPPV, with success rates remaining stale or even improving
despite increasing severity of treated patients. Training
in NPPV implementation may be an important factor in
improving survival and reducing nosocomial infections
in patients with AECOPD and is not as time- consuming
as reported 10 years before.

Close clinical and functional monitoring is crucial,
especially during the initial period of NPPV, with strict nurse
supervision of respiratory and neurological status of the
patient and preference for ventilators with availability of
airway pressure, expired volume and airflow monitoring.
Treating a severe hypoxemia with or without hypercapnia
is safer in a high-technology setting, like an ICU, than
in a general ward. Studies support the effectiveness of
NPPV in ICU, respiratory intermediate unit, general ward
and emergency departments, but utilization rates vary
enormously among different hospitals even within the
same region, while locally available facilities must be
kept into consideration (Figure 1). In a survey of NPPV
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practice in Canada, the two most common indications
for NPPV use were COPD and congestive heart failure.?
Recently case series have reported effectiveness of NPPV
treatment in patients with moderate —to-severe AHRF (pH
<7.25) due to AECOPD in general ward settings.” The use
of a He-02 (Heliox) mixture further reduces dyspnoea,
work of breathing and length of hospital stay, but not
the success rate. Its implementation is difficult due to
technical difficulties. Despite the advantages of NPPV
in AHRF, a large number of failures are due to patient
refusal or intolerance to continue the seessions, while
physicians infrequently use sedation and analgesic therapy
for NPPV to treat AHRF. A recent pilot study showed thar
remifentanyl- based sedation (0.1£0.03mcg/kg/min) is
safe and effective in NPPV failure due to low tolerance-
compliance.™
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1.MAGOODYZIONOTIATOY KAPAIOTENOYZ INEYMONIKOY
OIAHMATOX

Q¢ o&eia kapdiakn avemdpkela (acute heart failure, AHF) opiletal n
Tayeia EPEAVION CUPNMTWHATWY Kal oNpEiwv wg amotéAeopa Tng maboloyt-
KAC kapdlaknc Aeitoupyiag mou pmopei va epgavifetal pe Tnv umapén n un
npoUmndpyxouoag kapdiakng vooou. O acBevnc ue AHF umopeiva eppavioTei
ME pia amd Ti¢ 181aitepeC KAIVIKEG OVTOTNTEG TTOU TN XAPAKTNPi(ouv OTWwE To
TIVEUMOVIKO 0i6Nnua, N UTTEPTACIKN KAPSIOKK AVEMAPKELD, N KAPSIOYEVNC
katamAnéia, n avendpkela avénong tou dykou MaApoU kat n 6€€1d kap-
Slakn avemdpkela. To MVEVPOVIKO oidnua (avayvwpiotpo amd tnv amin
akTivoypagia Bwpakoc) cuvodevetal amd oeia avamveuoTikn Suoxépela
ME yevikeupévoug Tpifovteg og OAa Ta mveupovika media, opBoémvola Kal
untofuyovalpia (kopeopo <90%) mptv and v évapén tng Oeparneiag'.

3TOV (UGIOAOYIKO TIVEUIOVA, TA UYPA Kl 0l NAEKTPOAUTEC TTo S1€pyovTal
amé TNV KUKAo@opia otov KUPeAISIKS Sidpeco 10T Sev Slamepvoulv OTIC
KUPeNibeg emeldr} To KUPeMSIKS emBrAIo GuVEKETAL e IOXUPOUG SECUOUG.
EmmpdoBeta, N Aep@Ikn KUKAO@opia amoppo@d To HeYaAUTEPO PéPOC amd
TN MIKPI) TOOOTNTA UYPOU TTOU SIAPEVYEL 0TO SIAECO XWPO KAIL TO EMOTPEPEL
OTN CUCTNUATIKA KUKAO®OPIA, EVW N PETAKIVNON HEYAAWY TIPWTEIVIKWV
popiwv dev eival emTpemnTr. Ol USPOCTATIKEC SUVAELC TWV UYPWV KATA HUN-
KOG TNG TIVEUOVIKNG MIKPOKUKAO®OpIag eival mepimou ioeg kal n Slakivnon
ToUuC €€0PTATAL LEPIKWE ATTO TNV WOMWTIKA Slagopd mieonc.

Edv n udpootatikn mieon auénBei ota mveupovikda tpixoeldr, e€atiag
av&NONG TNG TTVEUUOVIKNG GAEBIKNAE TTiEON amd av&non TNG apLoTEPNG TEAO-
S100TOMKNAG TTiEONC KAl TNG TTEONC TOUC APLIOTEPOU KOATIOU, TOTE 08NnYEl o€
avénon tng Statolxwuatikng e€ayyeiwong. AuToc eival 0 BacIKOC UNXAVIOUOG
TOU TIVEUUOVIKOU o18ratod. H av§non tng mieong Tou aplotepou KOATIOU
peta&y 18-25cmH,0 mpokalei TvEUPOVIKO 0idNnpa pdvo 0To SIAPETO XWPO.
H ab&non tng mieong mavw amd ta 25 cmH,0 €xel wg amotéAeopa ta vypd
va Slamepvouv 1o KUPeMSIKO emOAlo, TANppUpilovTag TIC KUPENSES pe
UYPO-@TWYO o MpwTEeiveg (S1idpwa)?. Eival pavepod amod Ta avwTépw OTLN
MEeTakKivnon vypoU amé 1o evoayyelakd SlapéPIoa 0ToV SIAECO TTIVEULOVIKO
1076 Kal oTIG KUPeNideg e€aptatal amd éva Kpttikd onueio aAAnhoemnidpa-
ong pag mpoodeuTIKA eAATTWONG TNG APIOTEPNC OUOTOAIKNAG KapSIaKAG



50

Aertoupyiag kai piag ofgiag avénong Twv CUCTNUATIKWY
AYYEIOKWY QVTIOTACEWV.

Metd tnv évapén Tou pnxaviopou dnpioupyiag Tou
TIVEUMOVIKOU 018\MATOC €vag @aulog KUKAOG maBopu-
OlOAOYIKWV YEYOVOTWV EMSEIVWVEL TNV KAIVIKE €IKOVA.
Ot onuavTikOTePEC TPELC TTAB0PUGCIONOYIKEC S1adIKATIES
givat

1. KaBWC N TTVEVHOVIKA CUMPOPNGCN AUEAVEL, O KOPECUOC
o€ 0§UYOVO TOU QIOTOC ENATTWVETAL IE ATTOTENEC A
TNV EAATTWON TOU TTAPEXOUEVOU 0EUYOVOU OTO Kap-
O1ako puokdapdio. Auto odnyeil o€ loxalpia TEPIOXWV
Tou puokapdiou pe AdN oplakn mapoxr aipatog,
EMOEIVWVOVTAC AKOWN TTEPIOCOTEPO TNV SN Tabo-
AOYIKN TOU A&lToupyIKOTNTA.

2. nunofaiuia kai n avénon Twv uypwv oL cwpelovVTal
OTOV TIVEVUOVA TIPOKAAOUV TIVEUHOVIKH AYYEIOGU-
omaon avéavovtag tnv mmieon otnv §e€1d kothia. AuTh
n avénon odnyei og emPdapuvon Kal TG APLOTEPNS
KapSIaKAG AEITOUPYIKOTNTAG MECW TOU UNXAVICUOU
aAAnAemidpaong Twv 600 KoIAIWY

3. Té\og, N KUKAo@opIKkn emPBdpuvon odnyei o€ peTa-
[BoAikn o&éwon, KataoTaon Mou KAvel KON Suoe-
VEOQTEPN TNV TTApAywYr €pYOU OTO HUOKAPSI0*.

To ofU kapdloyevég MVEUPOVIKO oidnua (acute
cardiogenic pulmonary edema, ACPE) xapaktnpiletat
anmod avénon Twv UYPWV oToV e£AYYEIOKO TTVEUUOVIKO
XWPO, Ta oT11oia TTPOKAAOUV:

1. eAdTTWOoN TNG EVEVSOTAOTNTAC TOU AVATTVEUCOTIKOU

OUOTAMATOC

. av&non TwWv aAvVTIOTACEWV TWV AEPAYWYWV

. mayidevon aépa,

. apTnplakn vmoéia,

. eAattwon NG SIaXUTIKAG IKAVOTNTAG TOU TTVELOVA®

Kal

6. katakpdatnon Slo&eldiov®.

Ot avamveuoTikoi PUEC TIPETTEL VA auéoouV To €pyo
TouC (To €pyo TN avamvoric) Téoo e€artiag TNG EAATTWOoNG
NG TIVEUHIOVIKNG EVEVSOTOTNTAG, 000 Kal e€ITiag TNG
avénong Twv avTIoTACEWY TWV AEPAYWYWY, TTOU TIPO-
KaloUvTal SeUTEPOYEVWC ATTO TO 0IdNUA Tou SIAUECOU
XWPOoU Kal Twv BpoyxwV’. H epgavion unepkanviag, o€
atopa mou dev xapaktnpilovtal amé cuvunapén Xpoviag
AMOPPAKTIKAG TVEUHOVOTTABELAG, Eival ouvnBeg epnua
o€ aoBeveic pe ACPE kal yevikdtepa avTiKatonTpilel
TNV KOTTWON TWV AVATVEVOTIKWV puwv. H mapouacia tng
oxetiCetal pe eTwyr mpdyvwon®.

Emmpdobeta ol avamveuoTikoi PG mpoomabouly, va
SNUIOUPYHOOUV HEYANUTEPEG ATTO TIG CUVHOEIG APVNTIKEC

u b~ WN
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TIMEG 0TNV UTTECOKWTIKNA TTIEOT), WOTE VA EKKIVAAGOULV TV
@AoN TNC EI0TTVONG Kal va S1aTnerAoouV évav IKAVOTIoINTIKO
avamnveduevo oyko aépa. Autr n Stadikacia opwc avfavel
TIC APVNTIKEG EVOOBWPAKIKEC TTIECELC EMOEIVWVOVTAG OKO-
M TIEPLOOATEPO TO TIVEVHOVIKS 0idnua, kabwg avavouv
TO TIPOPOPTIO KAl TO PETAPOPTIO TNG KApSIAce.

2.MNOION OA OEPANEYXOYME
ME THN MH-EMEMBATIKH ANATNEYZTIKH
YMNOXTHPI=ZH;

Ot aueool otoyol pag otn Bepaneia tou ACPE eival
va BeATiwoouue TN cuoTnUatik ofuyovwon divovtag
0&uydévo e pia paoka VPNAAG TTUKVOTNTAG TTOPEXOUE-
vou 0€uydvou Kal EAATTWVOVTAC TO TTIPOPOPTIO KAl TO
METAPOPTIO TWV KOIAWV HE TO GUVOUACUO HoPYIvNG,
Soupntikwy Kat vitpwdwv®. Eva onuavtiké otolyeio mov 6a
TIPETEl va uTToypauuIoBei eival 6T1 n avamveuoTikn Suoxépeia
kain duomnvota tov acBevij bev ouoyeti(ovtal eVOEwC Ue TV
urroéaiuia Tou Kal Katd OUVETTEIQ N QITOKATAOTACN UOVO TNG
oéuyovworic tou bev ti¢ eapaviler*'°.

3TIG TPONYOUUEVEG 2 SEKAETIEG, N MUN-EMEUBATIKA
UTOOTAPIEN TNG AVATTIVONG ATTOTEAEDE TO AVTIKEINEVO EVOL-
apépovTog yla Tn dtaxeipion Twv acBevwv pe ACPE. Auti
N MN-€MeUPATIKn uTTOOTAHPIEN TNG AVATIVONG EMITEVXONKE
€iTE H€OW TNG CUOKEUNG XOPHYNONG CUVEXOUG OTABEPNG
BeTikn ¢ mieong (continuous positive airway pressure, CPAP),
gite péow S1paciknig xopriynong agplopou (AAANG mieong
oTNV €10TIVON KAl AAANG oTnVv ekmvor, Bi-level) n omoia
Kat ovopdadeTal un emeuBaTikdC agpIoPOC e OeTIKN Tieon
(non-invasive positive pressure ventilation, NIPPV). Av
Kal n ouokeur] CPAP &ev gival éva aAnBéc avamveuoTikéd
HoVTENO, £xel KaBlEpWOEL va ava@épeTal wg Hia €K Twv
ueB6Swv tou NIPPV.

OrkateuBuvTrpleg 0dnyieg TNG BpeTaVIKAE OWPAKIKAG
Etaipeiag' cuviotouv T xprion tnG ouokeurc CPAP gtoug
acBeveic mou ouveyilouv va éxouv unofaipia mapd Tn
péylotn duvatr Xopriynon Q@ApHAKEVUTIKAG aywyrig Kat
epapudélouv Tn ouokeur Slpacikou agpiopou (bilevel
positive airway pressure, BiPAP ventilation) pévo petd
TNV amotuyia TG mPonyoupevnG. AuTéG ot odnyieg mpo-
NABaV WG AMOTENECHA TNE TTPWTNG METAVAAUONC'? TTOAWV
ONMOCIEVUEVWY EAEYXOMEVA OTADUIOUEVWY EAETWVY OTIC
OTTOEC PAVNKAV TA EVEPYETIKA ATTOTEAEGUATA TNG XPNONG
NG CPAP kat Tou BiPAP agpiopoU a) otnv eAdttwon tng
AVAYKNG YO UNXAVIKO 0EPIOHO OE AuTOUG TOUG a0BEVEig
Kal B) og AANA KAIVIKA onuavTikd onpeia omwce n Bvnot-
HOTNTA Kat 0 XpOVOG TTAPAKOVIG OTO VOOOKOEIO.
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H emtuyia tou NPPV ennpealetat amd moANoUg Ta-
PAYOVTEC CUUTTEPINABAVOUEVWY TWV KAIVIKWY Xapa-
KTNPIOTIKWV Twv acBevwy, Tnv TeAKN Sidyvwon Kat Tnv
avaoTPePIPNOTNTA TNG AVATIVEUOTIKAG avendpkelag. H
TENIKT) GUVOAIKH OPWC, EMSPACN AUTWY TWV TAPAYOVTWY
e€aptdtal Katd MOAU amod TNV IKAvVOTNTA TNG LATPIKNG
opadag mou Ba emAé€el Tov acBevn kal Oa epapudoel
Tn OUOKEUT). MepIKoi TTaPAYOVTEC TTOU CUVTEAOUV OTNV
emruyia TG epapuoyng toug NPPV £xouv avayvwpl-
o0&l amd MOANEG PEAETEC Kal ouUTEPIAAUBAvovTal oToV
MNivaka 1°.

Eival onpavTtiké va umevBuIOTEl 0TI TEPICCOTEPEC
mBavdtnteg emruyiag peta tnv epappoyry NPPV éxouv:

- 0oL aoBeveic MOV €XOUV KAAR VEUPOAOYIKN €IKOVA Kal
gival ouvepydotuol, yiati eival kat Ikavoi va mpooTta-

TeVLOOLV TOUG AEPAYWYOUG TOUG

- ol aoBeveic xwpic cofapry Sdatapayn Twv agpiwv
aipatog i TG 0&€0BATIKNAC TOUC IGOPPOTTIAG
- ol aoBeveig pe e€apyric amdvinon oTnV EQapuoyn

Tou NPPV evtocg 1 wpag mepimou (drmwg amodelkvueTal

amno tn BeAtiwon Twv pH kat PaCO2 kabw¢ Kal Tou

emmédou ouveidnong).

O1 61eBveic 0bnyieg cuvioTOUV MPWTA VA 0pLoBeTOLVTAIL
olacBeveig Tou Ba XP&elaGTOUV AVATIVEUOTIKH UTTOOTHPIEN
ME BAon Ta KAIVIKA XOPAKTNPIOTIKA KAl TNV avaAuon Twv
aEPiwV aiJaTOC TOUC KAl 0T CUVEXELD VA ATTOKAEIoVTAL Ol
aoBeveig ekeivol yla toug omoioug o NPPV avtevdeikvutal
1 €ival moAu mBavo va amotuxouyv (Mivakag 2)'3.

3.ZYNEXHZX OETIKH NIEXZH AEPATQIQN
(CONTINUOUS POSITIVE AIRWAY PRESSURE,
CPAP)

H ouokeur] CPAP éxel 6gi€el 011 amotelei SpacTikn
Beparmeia yia to ACPE mou dgv amavtdel 0Tnv KAAGCIKH
QAPUAKEVTIKA aywyn'™. H Bepaneia Twv acBevwv pe
ACPE pe tn CPAP xapaktnpiletat amd aueon kat EkdnAn
BeAtiwon TwV avamveuoTIKWVY Kal AloSUVAUIKWY TTa-
PAMUETPWV.

3.1. Eniépaon oto avamvevotiko

H epappoyry CPAP mmpokalei tnv emavadidvolén nveu-
MOVIKWV TTEPLOXWV Kal OXeTi(eTal PME TRV avénon Tng
AEITOVPYIKAG UTTOAEIMOUEVNG XWPENTIKOTNTAG. H epap-
poloéuevn mieon TG CPAP €mdAyel TNV EIGTIVEVUCTIKY Kal
EKTIVEUOTIKN pON, Au&AVel TOV avamveOUEVO OYKO Kal
amo@opTiCel TOUC EICTIVEUCTIKOUC HUEC'”. H BeATiwon Tng
TIVEUMOVIKIG EUEVOOTOTNTAG, EAaTTWVEL TN Stadlagppayua-
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MINAKAZ 1. Mapdyovteg mou ennpedlouv TNV emtuyia oTov
NPPV.

+ JUYXPOVIOUEVN avamvon

« Avermpéaotn oSovtoaTtolyia

« XapnAotepo APACHE score

« Atydtepn anmwAela aépa

« Nydtepeg ekkpioelg

« Kahn apxikn amé@vinon otov NPPV

« A16pBwon tou pH

+ ENATTWON TNG OVATVEUOTIKIAG OUXVOTNTAG
« ENattwon tng PaC02

« Amouaoia nveupoviag

« pH>7.10

+ PaC02 <92 mmHg

+ KahUtepa veupoloyikd onpeia Tpoooxng
« KahUtepn evevdototnta

MINAKAZ 2. Kpitriipla emAoyng mou emnpedlouv tnv andeacn
yla évapén epappoynig NPPV
« H katd\AnAn S1dyvwon kat pe mbavr avacTpePiudtnta

« EEEMEN avdykng yla avamveuoTIKr UTTOOTAPIEN

+ Métplo €wg coBapd cUVOPOopO avamveuoTIKAG SUCXEPELDG
« Taxumvola

+ Xprion €MKOUPIKWY HUWV Kal TTapddofn KolAlakr avamvon
« Alatapayn Twv agpiwv aipatog:

+ PH <7.35, PaCO2 >45 mmHg, or

« PaO2/Fi02 <200

« AmokAelopo¢ aoBevwy pe avtevOeifelg yia TNV epapuoyn
NPPV

+ AVamveuoTIKN OVaKOTTA

+ K\ivikwg aotabng

+ Avikavog va mpooTaTeUOEl TOUG AgPaywyoU TOU

+ YriepBoAIKEG EKKPIOELS

« Mn ouvepydolpog n pe mévo

« AvikavotnTta KaAng Epapuoyn¢ TNG HACKAG OTO TTPOCWTTO

+ MpboPATO XEIPOUPYEIO TWV AVWTEPWV AEPAYWYWV ] TOU
YOOTPEVTEPIKOU

TIKN TTiEON E10TTVONC Kal £TOL EAATTWVEL TN SpACTNEIOTNTA
TOU S10PPAYUATOC UE ATTOTEAECHA TNV EAATTWON TOU
£€pYou TNC avamvor Kal KATd CUVETTELD KAl TWV CUVOAKWY
METABOAIKWY aVAYKWY TOU CWUATOC.
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H CPAP e atTwvel €mTioNng KATd éva Y€POC TO £€PYO TNG
avamnvorig, umepokeAi(ovTag TIC AVTIOTACEIG TWV AVWTEPWVY
aEPAYWYWV, TTOU TTpoKaAouvTal Kat and Tnv Umapén o1dn-
MATOC TWV HAAAKWV IOTWV (TePIBpoyXIkoU OIAATOC) WG
amoTéAeopa TNS KapSIlakni¢ avenmdpkelac'®. EmmpdoBeta
ENATTWVEL TOV VEKPO XWPO Kal BEATIDVEL TOV KUPENSIKS
OEPIOUO, EMAVEKTITUOCOVTAG TIG EE01ONUEVES KUPENIDEC,
eCoubetepwvovtag Tnv evdoyevr PEEP, mpoAaupavovtag
TIG MIKPOATEAEKTATIEG KOL TOTTOBETWVTAG TO AVATIVEUDTI-
K6 ouoTnua 600 avagopd Tn oxEon mieong/0ykou o€
guvoikéTepn Béon".

3.2. Eniépaon oto Kapdiayyeiako

H §paoTtikr mieon mAfpwong Kat kévwaong tng Kapdidg
EPMNVEVETAL KATA €va PEPOC ard T Sla@opd oTny TTieon
METAEL TOU E0WTEPIKOU TNG KAPSIAC Kal TNE EvOoBwpaKi-
KNG Tieong, YVwo TG Kal we KapSlakng S1aTtoXwHATIKAG
niieong (cardiac transmural pressure, PTM). H évtaon Twv
EIOTIVEVOTIKWVY TTPOOTIABEIWY €ival EYAAUTEPN OTOUG
a00¢eveic pue ACPE kat odnyei og peyalltepn avénon tng
PTM o€ autouc toucg acBeveic'®.

‘Oco BeTikOTEPN €ival n PTM katd tn Si1dpKela tng
S100TONAC, TOOO PeEYAAUTEPN €ival N Tieon MARPWONG
¢ kapdiag (mpogoptio). Oco BetikdTEPN €ival n PTM
Katd tn SIAPKELA TNG OCUOTOANG, TG00 UYNAGTEPO €ival To
@opTio £pyou TnG kapdidg (uetagopTtio). Katd tn Sidpkela
NG oUOTOAAG, N CPAP emayel tnv avénon tng evéodw-
POKIKAC TTiEoNG EAATTWVOVTAC TN GAEPIKA €mavagpopd,
ehattwvovTtag To 616 Kal aploTepd TTPOPOPTIO Kal £TOL
BEATIWVEL TNV UNXAVIKH TWV UTIEPPOPTWHEVWVY KOIALWV.
>1n Sdlaotohn avtiBeta, n CPAP aufavel Tnv mepikapdi-
aKn TiEoN, ENATTWVEL TN SIATOIXWHATIKY TTiECN KAl £€TOL
ENATTWVEL TO HETAPOPTIO™.

MapoTi n CPAP umopei va eAattwoel Tov SeikTn Kap-
810K G TAPOXNC O€ PUCIOAOYIKOUG?, auTr aufaveTtal o€
aoBeveic ue ACPE?,

H CPAP emiong mpokaA&i onuavTikn EAATTWon TG
KaPSIAKNAG GUXVOTNTAG? WG ATTOTEAECUA TOU auénpévou
TTAPACUUTTAONTIKOU TOVOU TTou gu@avifetal Adyw tng
TIVEUUOVIKIAG TTAPEYXUHATIKAG Stdtaong mou mpokKaAei
n CPAPZ,

Qot600, n Bepaneia pe CPAP oto ACPE sival armo-
TENEOUATIKN UOVO O€ A0BEVEIC TTOU £€X0UV CUGTOAIKN
Suohertoupyia. e aoBeveic pe SlaoTtoAkr) Suoheltoupyia
TTOU QTTAITEITAL Mia CUYKPITIKA UYPNAN TTieon TARpwong,
n Oepaneia pe OetikéC méoelc embpd otn PAePIKN €Ma-
vagopd, Ye amotéAeopa TNV alpoduvauikn emdegivwon
QUTWV O€ OUYKPLON PE auToUG TToU AdBAvouV tn Cup-
Batikn Bepameia™,
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To ouvoho Twv dedopévv amo OTABUICUEVEG LENETEC
pe CPAP* OUYKPIVOUEVEC E TN OUVAON PAPUAKEUTIKH
aywyn o€ acBeveic pe ACPE kat ta ouvolikd dedopéva (515
aoBevwv) mpoteivouv 0Tt  CPAP eEAATTWVEL OTATIOTIKA
onuavTiky Tov Kivduvo dlacwAnvwong [odds ratio (OR)
0.32; 95% confidence intervals (Cl) 0.17 to 0.59] kat Tnv
gvéovoookopelakn Bvnotuotnta [(OR 0.33;95% C1 0.18 to
0.59)]. ATo 1o cUvolo Twv mapandvw Sdedopévwy eaiveTal
o117 aoBeveic pe ACPE Ba mpémel va BepameuBouv pe CPAP
yla va mpoAn@0si pia Stacwhrivwon, evw o avtioTolyog
ap1Buo¢ yla tn cupPatikn Ogpaneia eival 8 acbeveic.

4. AIOAXIKOXZ MH-EMEMBATIKOX AEPIZMOX ME
OETIKEX NIEZEIZ (BILEVEL POSITIVE AIRWAY
PRESSURE, BIPAP VENTILATION)

O NPPV amote)ei éva apKeTA TPONYHEVO LOVTENO TO
omoio amnattei avamvevotApa. Me autd Tov TUTTO avVarveu-
otpa divetal n Suvatdtnta Xopriynong CUYKEKPIUEVNG
Mi&ng ofuyovou/aépa oTov aoBevn pe mpokaboplopévn
Tiieon PECO PIVIKAG A PIVOCTOMATIKAG LACKAG (EIOTTIVEVOTI-
K uroonBnon). H mpooBrikn BeTIKNG TENOEKTIVEUOTIKIG
niieong (positive end-expiratory pressure, PEEP) otnv
AVATIVEUOTIKA OUOKELUH Onuiovpynaoe tn SIPACIKN UTTO-
oTNPLEN TNG AVATIVONG IE TO YVWOTO HOVTENO CUCKEVWV
Turou BiPAP (bilevel positive airway pressure).

O1 @uaoloNoyIKEG eMOPACEIC AUTOU TOU POVTEAOU
agPLopoU gival mapdpoleg pe TG ouokeurig CPAP, aAlg,
nepINapBAavouV eMMPOCHETA KAL TNV EICTIVEVUCTIKH UTIO-
otipt€n. H BiPAP aufdvel akdun meplocoTEPO TNV Péon
ev&0BwWPAKIKH TTiEoN Kal YIauTtd SuvnTikd €xel LeyaAUTepa
MAgovekTAMATA o€ oxéon He Tn CPAP, kaBw¢ umopei va
ENATTWOEL AKOUN TTEPIOCOTEPO TO €PYO TNG AVATIVOIG KAl
KATA CUVETTELQ TO CUVOAO TWV LETABOAIKWY AVAYKWY Kal
TWV avaykwv og o§uydvo otoug acBeveic ue ACPE'.

H evdoyevng PEEP (PEEPi) cuxvd nmapatnpeital og
aoBeveig pe meploplopod tng porig (@irflow limitation). H
PEEPi unepvikdatal amd tnv avtioTolyn ICOUETPIK OUGTIO-
ON TWV AVATTVEUOTIKWY HUWV TIPLV TNV évapén Tng pong
TOU 0€pa EVTOC TWV AEPAYWYWV Kal Yla TOUG aoBeveig
Tov BpiokovTal g PN eMEUPATIKO UNXAVIOUO, AUTH N
ovuomaon Twv HuWV gival amapaitntn yia tn Siéyepon
(triggering) TNG CUCKEUNG. OETOVTAG EKTTVEUOTIKN BETIKA
niieon (EPAP ) PEEP) katapyeital n PEEPi kat urrof3oneitat
0 aoBevng oTnv SIEYEPON TOU PUNXAVIATOG YId ELOTTVON,
He TN MydTEPN TTPOOTIABEL, YEYOVOC TTOU TOV EKOUPALEL
Kal Tov avakou@ilel?.

H epapuoyry PEEP avoiyel Tic kupeAideg mou €xouv
katakAuoOei amd to €€o1dnuévo vypd f atelektatoly,
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au€avovTag €101 TNV UTTOAEITOUEVN AEITOUPYIKT XwpPn-
TIKOTNTA Tou aoBevr| Kal BeATiivovTag TNV avTaAAayn
TwV agpiwv.

Oaivetal emiong va unApxel Apeon pnxavikn enidpacn
otnv Kapdid Kat ota PeYAAeG evOoBWPAKIKEC PAEPEC,
avtiotolxn tng CPAP, mou em@épel eAdTTWOoN TOU Kap-
S1akoU HETAPOPTIOU Kal TOU OTPEG TOU HUOKAPSIaKOU
TOLXWMOTOG.

MeMétec puotoloyiag éxouv Sei€el 6Ti n ouokeun) BiPAP
€IVaL TIEPIOOOTEPO ATTOTEAEGUATIKA OTNV ATTOPOPTION TWV
QVATIVEUOTIKWYV HUWV OE 0X€on ME TNV ouokeun CPAP og
00BEVEIG E XpOVIA ATTOPPAKTIKH TIVEUUOVOTTADELN? STIWG
Kal og aoBeveig pe ACPEZ,

Amé TV AN MAgUp A OuwG ot Sharon kat ouv. édei§av
OTL N xoprynon uPnAwv docewv ViItpwdwv o€ aobeveic
pe ACPE og oUyKpLoN PE TNV EQapUOoYH XaUNAwy 660ewv
VITpWOWV Kat epappoyng BiPAP gixe mapopola amote-
Aéopata 600 agopd Tov Kivduvo SiacwAnvwong, To
puokapdiakd éuepaypa kat tov 8dvaro.

AvtiBeta pe tnv mapanavw amoyn ot Nava kat ouv.?
O€ TTOAUKEVTPIKA MEANETN 130 aoBevwv Guvékpivav Tn
ouupatikn Bepaneia kal TV papuoyn BiPAP. H epap-
poyr} TnG ocuvodelTnke amd PeAtiwon tng umoaiuiag,
TNG AVANVEUOTIKAG OUXVOTNTAG KAl Tou aloBrjpatog dU-
oTvolag o€ oxéon We Tnv amiry o§uyovoBeparneia. AAG, o
Kivouvog S1aowAnivwaong, o Kiviuvog evEoVOGOKOUEIOKNG
BvnoludtnTag Kat n SIapKela TAPAUOVG OTO VOOOKOEID
nrav idlot kat otig Vo opddec. QoTtdoo 0TV UTTooudda
TWV aoBeVWV LIE UTTEPKATTVIO TTAPATNPRONKE CNUAVTIKA
EAATTWHEVOG KivOUVO( SIaOWARVWONG € OXE0N LE AUTOUG
mou eAdpPavav poévo ofuyovobeparneia.

5.2YTKPIZH THX EOAPMOTIHX CPAP 'H BIPAP
ENANTITHZ ZYNHOOYX OAPMAKEYTIKHZ
ATQIrHX (STANDARD MEDICAL THERAPY, SMT)

MpOOEATN CUCTNUATIKN AVACKOTTNON KAl LETAVAAUGN
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ENEYXOUEVWV OTABUIOHEVWY EQPYACIWY EYIVE ATIO TOUG
Winck kat cuv*® e 0TOx0 TN OUYKPION TNG ATTOTEAECHA-
TIKOTNTAG KAl TNG ACPAAEIG TNG KABE pia amo Ti¢ Suo
epappolopeveg ouokevéc og aoBeveic pe ACPE. O KUpLog
TIPOCAVATOAIOUOC TNE Epyaciag iTav va amavtnOouv pe
KAIVIKA KPITHPLA TPEIC ONUAVTIKEG TTAPAPETPOL BeATiwonc:
n avaykn yia S1acwAfvwon, n GUVOAIKH EVOOVOCOKO-
MEWOKA BvnoluoTnTa Kal N ouxvotnTa £UPAvIonC VEOU
eneloodiou KapSlakoU EUPEAYUATOC.

Z0UQWVA UE TA ATTOTEAECUATA TWV EPELVNTWY AU-
TWV UM PE&E OTATIOTIKA ONUAVTIKA EAATTWON ME TN OU-
okeur] CPAP katd 22% Tou KivoUuvou S1lacwAnvwong
[95% confidence interval (Cl) -34% to -10%; p = 0.0003]
Kal katd 13% tng Bvnoipdtnrag [95% Cl, —22% to —5%; p
= 0.0003] o€ oUYKpPION HE TNV OpAda Twv acBevwy TTou
é\afBav SMT. MNapopoiwg Kal pe Tn cuokeun BiPAP uripée
eNdTTwon Katd 18% Tou Kivduvou StacwAnvwonc [95%
Cl,-32% to —4%; p =0.010] kat Katd 7% Tn¢ BvnoipudtTnTag
[95% Cl, -14% to 0%; p = 0.060]*°. Aev uriip&av dlapopéc
oTtov SuvNTIKO KivOUVO EUPAVIONG EMPPAYHATOC.

6. XYTKPIXH THX EOAPMOTIHX CPAP ENANTI
THXZ EOAPMOTIHZX BIPAP

H oUyKplon pe HEAETEC3! TWV TTAEOVEKTNUATWY TNG
piag ouokeung évavtt TnG AAng é6&iée 6t dev umnpée
Kapia Slagopd PeTa& Twv U0 CUCKELWV 00O aAPopd
Tov Kivduvo SlacwAnvwong [95%Cl -4% to 9%; p = 0.041]
1l TN GUVOAIKN evOovoookouelakr BvnoipotnTa [95%CI
—-4% to 9%; p = 0.041].
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1. PHYSIOPATHOLOGY OF CARDIOGENIC PULMONARY EDEMA

Acute heartfailure is defined as the rapid onset of symptoms and signs
secondary to abnormal cardiac function and it may occur with or without
previous cardiac disease. The patient with AHF may present with one of
several distinct clinical conditions like pulmonary edema, hypertensive
acute heart failure, cardiogenic shock, high output failure, and right heart
failure. Pulmonary edema (verified by chest X-ray) is accompanied by severe
respiratory distress, with crackles over the lung and orthopnea, with 02
saturation usually < 90% on room air prior to treatment’.

In the normal lung, fluid and solutes that are filtered from the circulation
into the alveolar interstitial space normally do not enter the alveoli because
of the very tight junctions of the alveolar epithelium. Additionally, the lym-
phatic circulation removes most of the little amount of fluid that could be
entered into the interstitium and return it to the systemic circulation and
movement of larger plasma proteins is restricted. The hydrostatic force
for fluid filtration across the lung microcirculation is approximately equal
to the hydrostatic pressure in the pulmonary capillaries which is partially
offset by a protein osmotic pressure gradient.

If hydrostatic pressure increased in the pulmonary capillaries, due
to elevated pulmonary venous pressure from increased left ventricular
end-diastolic pressure and left atrial pressure then leading to increased
transvascular fluid filtration. This is the hallmark of acute cardiogenic pul-
monary edema. Elevations of left atrial pressure between 18 to 25mmHg
cause only edema in the interstitial space. When the atrial pressure rises
over 25mmHg, edema fluid breaks through the lung epithelium, flooding
the alveoli with protein-poor fluid. It is clear from the above that migration
of fluid from the intravascular compartment into the lung interstitium and
alveoli is related to a critical interaction between progressive decrease in
left ventricular systolic function and acute increase in systemic vascular
resistance.

After the onset of pulmonary edema process a vicious cycle occurs
amplified by the following three important processes?:

1. as pulmonary congestion increases, oxygen saturation decreases, result-
ing in decreased myocardial oxygen supply. This leads to ischaemia in
regions with already borderline blood supply, furtherimpairing cardiac
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performance;

2. hypoxemia and increased fluid content in the lungs
induces pulmonary vasoconstriction increasing the
right ventricular pressure. This compromises left
ventricular function through the ventricular interde-
pendence mechanism;

3. finally, circulatory insufficiency results in metabolic
acidosis®.

Acute cardiogenic pulmonary edema (ACPE) is char-
acterised by an increase in extravascular lung water,
which causes:

. decrease in respiratory system compliance,
. increase in airway resistance,

. airtrapping,

. arterial hypoxaemia

. decreased diffusing capacity®, and

. retention of carbon dioxide®.

The respiratory muscles have to increased work of
breathing from both reduced lung compliance and in-
creased airway resistance, secondary to interstitial and
bronchial edema’. Hypercapnia, not previously associated
with chronic obstructive pulmonary disease, isa common
finding in patients presenting with ACPE and is generally
attributable to respiratory muscle fatigue. Hypercapnia
is associated with a poor prognosis®.

Moreover, the respiratory muscles have to gener-
ate large negative swings in pleural pressure to start
inspiratory flow and maintain adequate tidal volumes.
This increase in negative intrathoracic pressure aggra-
vates pulmonary edema by increasing both preload
and afterload?.

SNt~ WN =

2.WHO TO TREAT WITH NON-INVASIVE
RESPIRATORY SUPPORT

The immediate goals in the treatment of acute ACPE
are to improve systemic oxygen saturation by giving
oxygen with a high flow facemask, reduction of preload
and afterload of both the ventricles by a combination of
morphine, diuretics, and nitrates.? An important point
to consider that respiratory distress and dyspnea are
not directly related to hypoxaemia, and thus cannot be
reversed with oxygen administration alone*™.

In the past two decades, non-invasive respiratory
support has received a great deal of interest in the man-
agement of patients presenting with acute cardiogenic
pulmonary edema. This non-invasive respiratory support
has been provided either by continuous positive airway
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pressure (CPAP) or by bilevel ventilation (both inspiratory
and expiratory support), which are often collectively
termed as non-invasive positive pressure ventilation
(NIPPV). Although CPAP is not a true ventilatory mode,
it is often referred to as NIPPV.

The British Thoracic Society guidelines' recommend
the use of CPAP in patients who still have hypoxia despite
the best medical treatment, and reserve the use of bilevel
ventilation for patients in whom CPAP is unsuccessful.
Subsequent to the first meta-analysis on this subject,™
several published randomised controlled trials have shown
the benefits of CPAP and bilevel ventilation in a) reducing
the need for mechanical ventilation in these patients and
b) in other clinically relevant endpoints such as mortality
and length of hospital stay.

The success of NPPV is partly associated with a lot of
factors, including the patient’s clinical characteristics,
the final diagnosis and the reversibility of the respiratory
failure. The judgement of these factors depends largely
on the skills of the medical team in selecting appropri-
ate patients. Some predictors of success of NPPV have
been identified by several studies and they are listed in
Table 13.

It is important to remember that more chances of
success after NPPV application has:

- patients with better neurologic conditions and more
cooperative, who are able to protect their airway,
- patients without severe acid-base or gas exchange

TABLE 1. Predictors of success of NPPV

« Synchronous breathing

+ Dentition intact

+ Lower APACHE score

» Less air leaking

+ Less secretions

« Good initial response to NPPV
- Correction of pH

- Reduction of pH

+ Reduction in respiratory rate
+ Reduction in PaCO2

+ No pneumonia

« pH>7.10

+ PaCO2 <92 mmHg

« Better neurologic score

« Better compliance
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derangements’™,

- patients with initial response to NPPV after 1 hour
of treatment (documented by improvements in at
arterial gas analysis and level of consciousness).
The guidelines recommend first establishing the

need for ventilatory assistance according to clinical
and blood gas criteria, and then excluding patients
in whom NPPV is contraindicated or who are likely
to fail (Table II)™.

3. CONTINUOUS POSITIVE AIRWAY PRESSURE
(CPAP)

CPAP has been shown to be an effective therapy for
ACPE unresponsive to medical treatment™. CPAP therapy
in patients with ACPE is associated with immediate and
pronounced improvements in respiratory and haemo-
dynamic variables.

3.1. Pulmonary benefits

Application of CPAP can cause pulmonary recruitment
and is associated with an increase in the functional residual
capacity. CPAP augments the inspiratory and expiratory
flow and pressure thereby increasing the tidal volume
and unloading the inspiratory muscles'. The improved
pulmonary compliance, reduced transdiaphragmatic

TABLE 2. Selection criteria for the decision of initiation or not
of NPPV

- Appropriate diagnosis with potential reversibility

« Establish need for ventilatory assistance

+ Moderate to severe respiratory distress

« Tachypnea

« Accessory muscle use or abdominal paradox

+ Blood gas derangement

+ PH <7.35, PaCO2 >45 mmHg, or

« PaO2/Fi02 <200

« Exclude patients with contraindications to NPPV
+ Respiratory arrest

+ Medically unstable

« Unable to protect airway

« Excessive secretions

+ Uncooperative or agitated

« Unable to fit mask

+ Recent upper airway or gastrointestinal surgery
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pressure swings, and decreased diaphragmatic activity
can lead to a decrease in the overall work of breathing
and therefore a decreased metabolic demand from the
body.

CPAP also reduces the work of breathing, in part by
overcoming upper airway resistance, which may be in-
creased by soft-tissue edema seen in association with heart
failure. Furthermore it decreases dead space ventilation
and improves alveolar ventilation, re-expands flooded
alveoli, and counteracts intrinsic PEEP, prevents micro-
atelectasis and places the respiratory pressure volume
characteristics in a more favourable position.

3.2. Cardiovascular benefits

The effective filling and emptying of the heart is de-
termined in part by the pressure difference between the
inside of the heart and the intrathoracic pressure, known
as the cardiac transmural pressure (PTM). The amplitude
of inspiratory swings is greater in patients with ACPE and
leads to an increase in PTM in patients with ACPES.

The more positive the PTM is during diastole, the
greater the filling of the heart (preload). The more posi-
tive the PTM is during systole, the higher the workload
is for the heart (afterload). During systole, CPAP induced
increase in intrathoracic pressure reduces the venous
return, decreasing the right and left ventricular preload,
thereby improving mechanics in an overloaded ventricle,
whereas in diastole, CPAP increases pericardial pres-
sure, reduces transmural pressure, and thus decreases
afterload™.

Although CPAP can decrease cardiac index in nor-
mal people,? it increases cardiac index in patients with
ACPE?',

CPAP also causes a significant decrease in the heart
rate,?? resulting from increased parasympathetic tone in
response to CPAP induced lung inflation?.

However, treatment with NIV in ACPE is beneficial only
in patients who have systolic dysfunction. In patients with
diastolic dysfunction who require a comparatively high
filling pressure, the effects of positive pressure therapy
compromises venous return, resulting in deterioration
of haemodynamics compared with those treated con-
ventionally™.

The combined data of all randomised trials* of CPAP
compared with standard medical therapy in ACPE, and
pooled data (515 patients) suggest that CPAP significantly
decreases intubation rates [odds ratio (OR) 0.32; 95%
confidence intervals (Cl) 0.17 to 0.59] and hospital mor-
tality [(OR 0.33; 95% Cl 0.18 to 0.59)]. Also seven patients
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with CPO need to be treated with CPAP to prevent one
intubation whereas the number needed to treat (NNT)
to prevent one death is eight.

4. NON-INVASIVE BILEVEL POSITIVE AIRWAY
PRESSURE (BIPAP) VENTILATION

NPPV is a more sophisticated technique that requires
a ventilator. With this ventilation modality a certain vol-
ume of oxygen/air mix can be delivered to the patient
from the ventilator at a preset pressure through either
a nasal- or face-mask (inspiratory assistance). The addi-
tion of a positive end-expiratory pressure (PEEP) to the
inspiratory assistance results in a bilevel positive airway
pressure (also known as BiPAP).

The physiological benefits of this mode of ventilation
are the same as for CPAP but also include the inspiratory
assist. This would further increase the mean intrathoracic
pressure and therefore potentially increase it benefits
than that of CPAP, when can further reduce the work of
breathing and therefore the overall metabolic and oxygen
demand of patients with AHF'.

Intrinsic positive end-expiratory positive pressure
(PEEPi) is commonly observed in patients with airflow
limitation. PEEPi is overcome by isometric respiratory
muscle contraction before airflow can begin and, for the
patient receiving non-invasive ventilation, a triggered
breath initiated. By offsetting intrinsic PEEP, expiratory
positive airway pressure (EPAP or PEEP) therefore helps
triggering and, by reducing the inspiratory effort, it
improves comfort®. Delivery of PEEP opens flooded or
collapsed alveoli, thereby increasing functional residual
capacity and improving gas exchange. There seem to be
direct mechanical effects on the heart and great thoracic
vessels attributed to CPAP, resulting in reduction of cardiac
afterload and cardiac wall stress.

Physiological studies have shown that BiPAP is more
effective at unloading the respiratory muscles than CPAP
alone in patients with COPD* and in patients with acute
ACPE.#

On the other hand, Sharon et al?® in arandomised trial
of BiPAP plus low dose nitroglycerin compared with high
dose nitroglycerin in 40 patients with acute pulmonary
oedema showed that patients treated with BiPAP had
the same rates of intubation, myocardial infarction, and
death compared with control subjects.

On the contrary, Nava et al® in a multicentre study
randomised 130 patients to medical therapy or BIPAP.
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BiPAP improved hypoxaemia, respiratory rate, and dys-
pnea significantly faster than did oxygen therapy but the
intubation rate, hospital mortality, and the duration of
hospital stay were similar in the two groups. However, in
the subgroup of hypercapnic patients, intubation rates
were lower in the BiPAP group than oxygen therapy.

5. CPAP VERSUS STANDARD MEDICAL THERAPY
(SMT) AND BIPAP VERSUS SMT

Arecent systematic review and meta-analysis of ran-
domised controlled trials focusing on the effect and safety
of CPAP and NPPV in the treatment of ACPE was under-
taken by Winck et al in 2006*. The aim of this study was
to systematically review the evidence in order to answer
key clinical questions about the efficacy and safety of
CPAP and NPPV in the treatment of patients with ACPE
considering three different outcomes: the need for en-
dotracheal intubation (ETI), inhospital all cause mortality
and incidence of newly developed acute myocardial inf-
arction (AMI). Secondary aims were to analyse the impact
of hypercapnia on the efficacy of CPAP and NPPV3°.

According to the results of Winck et al CPAP therapy
showed a statistically significant 22% risk reduction in
need for endotracheal intubation [95% confidence interval
(CI) =34% to -10%; p = 0.0003] and a 13% risk reduction
for mortality [95% Cl, -22% to -5%; p = 0.0003] when
compared to SMT group.

The BiPAP therapy showed a statistically significant
18% risk reduction in need for endotracheal intubation
[95% Cl, -32% to —4%; p =0.010] and a non-significant
7% risk reduction for mortality [95% Cl, -14% to 0%; p =
0.060] when compared to the SMT group®.

6. CPAP VERSUS NPPV

Results from studies directly comparing CPAP with
NPPV303T showed a statistically non-significant difference
for endotracheal intubation risk reduction [95%Cl -4%
10 9%; p = 0.041] and mortality reduction [95%Cl -6% to
10%; p =0.640] between these groups.
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MEPIAHWH. H Bapid mveupovia kotvotnTog cuxvd avTipeTwmileTat
e emepPaTIKO PNXAVIKO agPIGHO. Ta TeNEUTAI XpOVIa EpguvdTaLn
SuvaTOTNTA AVTIMETWITIONG TETOLWY TTEPIOTATIKWY ME LN EMEUBATIKO
MNXaviko agpiopd (MEMA) pe okomo va amo@eux0oulv ot cofapé
emMMAOKEG Tou MpwToU. Ot Aiyeg 6N OGCIEVUEVEG TUXTLOTIOINUEVEG
MENETEC AQOPOUV YEVIKA OE MEPIOTATIKA LIN UTTEPKATIVIKI G AVATTVEV-
OTIKNG AVEMAPKELAC (LETAED TWV OMOiWV KAt TTVEUIOVIC) EVW EKEIVEC
TIOU 00XOAOUVTAL AMOKAEIOTIKA PE TIEPIGTATIKA TVEUPOVIAG Eival
aKOun Miyotepec. levika @aivetat 6tio MEMA pmopei va EAaTTwoel
TO T0000TO S100WARVWONG KATd 23%, TV TAPALIOVE 0Th Hovada
EVTaTIKNG Bepameiag Katd 2 pépeg Kat Tov Kivduvo Bvnrotntag
otn MEO katd 17%. I6iaitepa @aivetal va w@ehovvral acBeveig
pe XAT. H Apepikaviki Owpakikn Etaipgia mpoteivel mpooeKTIKN
Sokipn MEMA o eploTatikd Baplag mveupoviag kotvotntag. Avn
TPOCNAOELa AmOTUXEL TO TIPWTO SiwPO TNG EQAPHOYNRG CUCTHVETAL
SlacwAnvwon. Akoun o MEMA pmopei, pe éykaipn eQappoyr), va
ENATTWOEL T TOCOOTA S1ACWARVWGNG € AVOGOKATAGTAAMEVA
aropa (m.x. acBeveic pe HIV Aoipwén kat mvevpovokOaoTn jir-
oveckii, aoBeveic petd amd PETAPOCYXELVON CUUTAYOUG OPYAVOU
1 LUEAOU TWV 0GTWV) HE TVEVHOVIKEG SINOROEIC KAl avanmveuaTI-
K avemdpkela. Mveduwv 2009, 22 (ZvumApwua 1):59-60.

Av évag AppwaoTog Pe veupovia Tng kowvotntag (MK) mnpoi éva and ta
Ovo peilova kpitrpla Baputntag i Tpia amd Ta eAdoocova cUUPWVA UE TIG
©¢oeic Opowviag tng Apepikaviknig Etaipgiac Aopwdwv Mabnoswv kai tng
Apepikavikng Owpakiknig Etaipeiag (Mivakag 1) éxel évdelén elcaywyng o
povada evtatiknc Bepamneiac (MEO). H Bvntdétnta otic mepimtwoelg MK mou
glodyovtat oe MEO kupaiveTal amo 22-54%. InUAVTIKO HEPOG TN BvnTOTNTAC
o@ei\eTal o€ EMITAOKEC TOU EMEUPATIKOU agpIopol (EMA), Omwe n oxeTI-
{buEvN PE TOV AVATIVELOTAPA TTVEUHIOVIQ, N TTAPATETAUEVN PAPUAKEUTIKN
KOTAOTOAN Kal N TVELHOVIKE BAABN amoé Tov avanmvevoTtripa.

310 mMAAiola QVTIMETWTTIONG TWV TIEPIOTATIKWY TTOU eV €XOUV AUEON
avaykn StaocwArivwong kat EMA (8§gv mAnpouv ta peiova Kpitnpla) €xet
SOKIMAOTE( KAl 0 PN EMEPPBATIKOC UNXAVIKOG AgPIOUOC, TTou Oa amdAAacoe
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MINAKAZ 1. Kpitripta g Baptdg mveupoviag tTng KovotnTag

Meilova kprtijpia

+ EmepBatikog UnXavikog agpiopog

+ 2NTTIKO COK UE AVAYKN Yla AyYELOCUCTIAOTIKA
EAdooova kprtripla

« AVanveuaoTIkr ouxvoTnTa=30 avamvoég /AenTo
- Pa02/Fi02 < 250

« AinBroeig og mToAOUG AoPoug

+ 20yXuon/amonpocavatoMopog

« Oupaipia (d{wto oupiag aipatog >20mg/dL)

« \eukorevia (Aeukd <4000/mm3)

+ OpouPokutomnevia (apomeTaAia<100.000/mm3)
- YmoBepuia (<36°C)

+ Ynétaon mou xprilel emMOETIKAG aywyng e uypd

Tov aoBevn amd mbavég emmlokég Tou EMA.

AUCTUXWG Ol UEAETEG TTOU APOPOUV TNV EQAPUOYH
MEMA o¢ Bapid mveupovia Tng Kowvotntag gival meplo-
plopéveg. OL meploodTePeG PeNéTeG TToU €xouv SieayOei
agopouoav aoBeveic ue uMOEAIUIKT AVATTVEUOTIKNA AVe-
TIAPKELD , oUVNOWC XWpIC uTIEPKATTVI, TIOIKIANG atloAoyiag
(Mivakac 2).

AvApEDa OTIC PN TUXALOTTOINUEVEG MEAETEG TTOV Ole-
&NxOnoav tn Sekaetia Tou 1990 avagEpoupe ekeivn Twv
Maduri kat cuv 1o 1992, émou peAetriBnkav 41 acBeveic
pe Baptd MK, 27 ek Twv omoiwv P Xpovia amo@PaKTIKN
niveupovornaBeta (XAM). Me tn xprion MEMA mtavw amo
75% Twv acBevwv mapouciace BeAtiwon otnv avtailayn
TWV agpiwv, evw To 69% amépuye TN SlacwAnRvwon. Xtn
MeANETN Twv Benhamou kat cuv. To 1992, o€ 90 aoBeveic e
oeia avamveuoTIK avemdpKela, mapatneiBnke emtuyia

MINAKAZ 2. Artieg n UTEPKATIVIKAG UTTOSALMIKNAG AVATTVEU-
OTIKAG aVEMApPKELAG

« KapSloyevég mveupovikd oidnua
» Mveupovia Tng KOVOTNTAG

« Mveupovia and elopdenon

+ Noookopelakn mveupovia

« E€wmnveupovikiig attiag ARDS

» Mveupovikng attiag ARDS

« AtelekTaoia

« Mveupovikr BAaon

« Mvevpovikn ivwon
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Tou MEMA o€ mocootd 60% kai Sev BpéOnke diapopd
otnv avtamokplon oe MEMA avdloya pe tnv umapén
1 oxt mveupoviag. Ot Jolliet kat cuv. To 2001 peAétnoav
24 aoBeveic pe Bapia MK, pe amouoia amo@PAKTIKAG A
TEPIOPIOTIKAG VOoou Kal Siamiotwoav avdykn yia dia-
owAvVwon os 66% kat Bvntotnta 33%. H peyaAuTtepn
nAikia, n xeipdtepn umoaiia Kat n umepKanvia ATav
apVNTIKOI TPOYVWOTIKOI TAPAYOVTEG.

JTIC TUXAIOTIOINMEVEG HEAETEG TTOU aKoAoUBNnoay,
OMWC, TATTOCOOTA emTUYiag Sev ATav TO0O PeyAAa. ZTnv
TPWTN TuXalomonuévn peAétn, ot Wysocki kat ouv. to
1995 gpdppooav pe Tuxatomotnuévo Tpomo MEMA o€
41 aoBeveic (16 amd Toug omoiou¢ gixav mveupovia) Tou
TTAPOUCIacav o&eia AVAMVEVOTIKN AVEMAPKELD KATA TN
S1apkela voonAeiag Toug o povada evtatikng Oeparneiag.
AevnapatnpnBnke dlagopd oTnv avaykn epappoyng EMA
peTall Twv atopwv mmou umoAndnkav oe MEMA (62%)
kal ouppartikn Bepamneia (70%). Mapatrpenoav dpwc ot
TO ATOHA PE UTIEPKATIVIA EiXAV ONUAVTIKA EAATTWHEVN
ouxvotnta SlacwAnvwong av urofBaAlovtav oe MEMA.
H iSla opdda ixe pikpdtepn Sidpkela voonAeiag kat pi-
KpoTtEPO T0000 T Bavatwv. AvtiBeta dhot ol acBeveic e
mveupovia mou uroBAiBnkav o MEMA (7) xpeldotnkav
Siaowhrvwon.

To 1998 ot Antonelli kal ouv. peAétnoav 64 acBe-
veic pe o€eia umoalpikn AvamveuoTIKN avemapKela (9
ue mveupovia) pe MEMA pe tuxalomotnuévo tpomo. H
xpron MEMA odriynoe oe eAdttwaon Tng avaykng yla
SlaowArjvwon (10/32 pe MEMA évavTt 32/32 e cupfa-
TIKA Bepaneia) kai og av€non Tng empPiwong (72% évavTi
53%). ATt Toug 5 aoBeveic pe mveupovia kat MEMA évag
Xpeldotnke SlacwAinvwon.

Ot Confalonieri kat cuv. To 1999 peAétnoav Ue TUXAl-
omolnpévo TpoTo tnv epappoyry MEMA og 56 aoBeveic
mov émaoyav and Papid MNK. Alamictwoav onUavTikn
eNdTTWOoN otnv avaykn yia StacwAnvwon (21% évavti
50% oTtnv opdda eAéyxou) KaBwg Kat EAATTWOoN TNG Ta-
papoviig otn MEO (1.8+0.7 pépeg évavtl 6+1.8 nuePwWV).
Evdiagpépov mapouociace To elpnua 6Tl ol dcBeveic e
XA kat MK gixav onuavtikn BeAtiwon pe MEMA kat
KOVEIG TOUG OeV XpeldoTnke SlacwAvwon.

Ta M0 EVTUTIWOLAKA AMOTEAECHATA WG TIPOG TNV EQAP-
poyry MEMA og Bapta MK itav Twv Ferer kat ouv. 10 2003 .
‘Hrav kat amd Tig mpwTeg Epyacieg OTTOU yla TNV EQAPHOYN
MEMA &ev xpnotuomot}fnkav ol GUUPBATIKOI AVATIVEUOTH-
pecTNG ME® aAA& avamnveuoTtripeg Tou ipoopilovtatl yla
MEMA. MeAeTriBnke pe Tuxatomotnuévo Tpdmo n xprion
MEMA o¢ 105 aoBeveic (34 pe mveupovia). MapatnperiBnke
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ONMAVTIKNA EANATTWON TNEG avAykng Yia StacwArivwon (25%
pe MEMA évavti 52% pe ouppatikn Beparneia), TnG EpQa-
VIONG ONTITIKOU 00K (12% évavTi 32%) kat BvntotnTag otn
ME® (18% évavTt 39%). Emiong mapatnendnke avénon tng
TPiunvNne empPiwonc. Ta idla evpripata agpopoloav Kal TNV
uroopada e mveupovia (avaykn dtacwArivwongc: 5/19 pe
MEMA évavtt 11/15 pe oupPatikn Bepaneia, Ovntdétnta
otn ME@: 3/19 évavti 8/15).

Ot Keenan kat cuv dnuocieucav to 2004 Tnv mpwtn
OUCTNUATIKN AvaoKoTnon yla tTnv epappoyny MEMA
o€ uTTo&AIUIKT) AVATIVEUOTIKY AVETTApKeLd. AvEAuoayv
8 TUXALOTIOINUEVEG EAEYXOUEVEG PENETEC TTOU CUMTTEPL-
AapPavav cuvolikd 366 aoBeveic. AlamotwOnkav mol-
OTIKEG KOl TTOOOTIKEG SLaPOPEG UETAEY TWV PENETWV. 2 €
4 xpnotpomolifnkav cUPPBATIKOl AVATTVEUOTAPEG KAl OE
4 avanvevoThpeg yYia MEMA. Z€ 4 amo Ti¢ 8 eAaTTWONKE
n avaykn yia EMA. Zuvolikd BpéOnke eAdTTwon Tou
Kivduvou yia StacwArvwon Katd 23%, eAdTTwon Tn¢
mapapovng otn MEO katd 2 pépeg Kal ENATTWON TOU
Kivduvou Bvntotntag otn MEG katd 17%. Avaloya nntav
Ta AMOTEAECUATA KAl UETA TNV e€aipeon Twv aoBevwy e
XA A kapdlakA AITIOAOYIOG TTVEURIOVIKO oidnua. AcBeveic
pe veupovia mepAdpBavay ot 3 and Ti¢ 8 perétec. Ot 2
amo 11 3 dev SamioTwoav cagr OTIKA anmoteAéopata
amo tn xprion MEMA. Z¢ pia pévo (Ferrer kat ouv) mapa-
TNENONKE EAATTWON 0TN cUXVOTNTA SIACWARVWONG Kal
™ BvntétnTa otn MEO.

AlamoTWVETAL AOITIOV LA OXETIKN EAAEWPN TUXALOTIOL-
NUEVWVY PEAETWV Yia TO pdAo Tou MEMA otn Bapta MK kat
01 UTIAPXOUOEG LENETEG SIVOUV AVTIKPOUOUEVA ATTOTENE-
oparta. Etoln Apepikavikr Etaipeia Aotpwdwv Mabricewv
Kat n Apepikavik Owpakikn Etaipeia mpoteivouv otL:
«AoBeveic pue umofaipia i avamveuotiky Suoxépela Ba
énpemne va umoBAnBouv og mpoaoekTikr Sdokiu MEMA
EKTOG av xpetalovtal dpeon StacwAnvwon Adyw Baptdg
urnoéaipiag (Pa02/FiO2 <150) kal AuPOTEPOTIAEUPWV
TVeUOVIKWY SinOricewv. O1 acBeveic pe XA eivat mba-
vOTEPO va wPeAnBouv. AcBeveic Tou Tuxatlomolridnkav
va urtoAnBouv oe MEMA gixav eAdttwon Kivduvou dia-
owARvwong katd 25%. O MEMA pumopei va eNaTTWoEL Kal
Vv peconpdBeopn emBiwon. H aduvapia anoxpeupng
pmopei va meplopioet tn xprion Tou MEMA aAld pmopei
va xpnotpomolnBei pe meplodiko Tpomo oe aoBeveic pe
TTAPAYWYLKO BrXa EKTOC av n apaywyr TTUEAwvY gival
untepBoAikn. H éykalpn avayvwpion Jiag amotuxnuévng
npoondbelag epappoync MEMA gival onuavTiki yiatiot
TIEPIOOOTEPEC UENETEC OEIXVOULV XEIPOTEPQ aMTOTEAETUATA
yla Toug aoBeveic mou xpetalovtal SlaocwAivwon PeTa
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and mapatetapévn xprion MEMA. Av péoa oTIg TIPWTEG
1-2 wpec epappoyng MEMA SamotwBei amotuyia va
BeAtiwBei n avamveuoTik cuxvoTnTa Kal n o§uyovwon
1 va ehattwOei n pepikn mieon Slo€eidiov Tou AvBpaka
pE aoBeveig pe apxIkn umepkanvia ToTe MpoPAEneTal
amotuyia tng epappoyng MEMA kat o aoBevig xpetaletal
Siaocwirivwon. O MEMA &gv mpoopépel dpelog og aobe-
vei¢ pe ARDS mou umopei va givat mavopoldTuTio Je Tnv
MK og acBevn ue appotepdmAeupeg Sinbrioeic. Emiong o
MEMA bev evdeikvutal o aoBeveig pe Bapid umoaipia
(Pa02/Fi02 <150)».

Avoookataotalpévol aoBeveig, dmwg umd xnuelode-
pareia f LETA AmO HETAPOOXEVOT CUMTTAYOUG OPYAVOU
1 LETAUOOXELON MUEAOU TWV 00TWV gu@avifouv cuxva
TIVEUHOVIKEG 8InBroelg pe umofuyovaidia. Ot aoBeveic
autoi gpgavifouv oAU PnAd Tocootd OvnToTNTAC UETA
amno tnv epappoyn EMA. O MEMA éxetl SokipaoTe( o€ T€-
TOLEG OMAGEC a0OEVWV Kal PaiveTaL VA £XEL IKAVOTIOINTIKA
amoteéopata.

AUO TUXAIOTIOINUEVEG UEAETEC EXOUV TIPAYATOTTOWNOEI
yla tnv epappoyy MEMA og avoookataotaipévoug. Ot
Antonelli kat cuv. perétnoav aoBeveig petd and peta-
HOOXELON CUUTIAyoUG OpyAavou pe o&eia umo&alpikn
QVOTTVEUOTIKH QveMApKeLla kal epappoyr) MEMA. O MEMA
06nynoE 0g ONUAVTIKA EANATTWON TOU TTOGOO0TOU Slacw-
Mvwonc (20 évavTt 70%), MiyoTepeC coBapEC EMITTAOKEC
(20 évavTi 50%) kat EAATTWHUEVN TTApAOVA Kal BvnToTnTa
otn MEG (20 évavTti 50%). H voookopelakr Bvntotn-
Ta mapoéAa autd mapépetve n idla avefaptnta and tnv
gpappoyn 1 0xt MEMA. Ztnv avdAuon tng umoopddag
pe ARDS mapatnpriBnke onUavTIKA WKPOTEPO TTOCOOTO
SlaowArvwong oToug aoBeveig omou pappootnke MEMA
(38 évavTi 86%).

OtHilbert kal ouv peAétnoav pia opada avocoKata-
OoTaAHéVWY aoBevwv e ofgia uroaliKr AVATIVEUOTIKH
QVETAPKELD Kal Tuxalomolnuévn epapuoyn MEMA. To
TMO0000TO SlaCWAVWONG ATAV ONUAVTIKA HIKPOTEPO
otnv onada tou MEMA (46 évavti 77%), kal n Bvntotnta
otn MEOG Kal Katd Tn GUVOAIKF] VOGOKOWELAKH VOoohAeia
onUavTIKA pkpoTtePN (38 kat 50% avtioTtolya, EvavTl 69
Kal 81% otnv ondda pe Tn oupPatikr Bgpaneia.

And Ta mapanmdvw mPOKUTITEL OTI Ol AVOOOKATACTOA-
pévol aoBeveig pe mveupovikég SinBnoelg kat uro&aipia
pmopei a weeAnBolv anod Tnv epapuoyri MEMA
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SUMMARY. Serious community-acquired pneumonia is often treated
with invasive mechanical ventilation. In recent years researchers
have addressed the possibility to avoid mechanical ventilation
with its complications in such patients by employing noninvasive
mechanical ventilation (NIV). The few published randomized studies
concern patients with nonhypercapnic ventilatory failure (including
patients with pneumonia). Fewer studies yet include only patients
with pneumonia. Generally NIV seems to reduce intubation rates by
23%, intensive care unit length of stay by 2 days and risk of death
in the ICU by 17%. Patients with COPD may be especially responsive
to this treatment. The American Thoracic Society suggests a careful
trial of NIV in patients with community-acquired pneumonia. If the
trial fails in the first two hours the patient should be intubated. Fur-
thermore, NIV can be applied to immunosuppressed patients with
pulmonary infiltrates (e.g. HIV positive patients with pneumocystis
jiroveckii infection, patients after solid organ or bone marrow trans-
plantation) and respiratory failure to successfully avoid the need for
intubation. Pneumon 2009; 22(Suppl 2):62-63.

When a patient with Community-aquired pneumonia (CAP) fulfills the
criteria for severe CAP (Table 1), set by the Infectious Diseases Society of
America and the American Thoracic Society, admission to the Intensive
Care Unit (ICU) is indicated. Mortality in ICU admitted CAP ranges from 22-
54% and in large part it can be attributed to complications of mechanical
ventilation such as ventilator-associated pneumonia, prolonged sedation
and ventilator-induced lung injury.

Noninvasive mechanical ventilation (NIV) has been applied to patients
with severe CAP who are not in need for invasive mechanical ventilation
(IMV).

Unfortunately the studies concerning NIV application in severe CAP are
limited. Most conducted studies have included patients with hypoxemic
respiratory failure, usually without hypercapnia, of diverse etiology (Table
2).

Among the nonrandomized studies conducted in the 1990’s a study
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TABLE 2. Causes of non hypercapnic hypoxemic respiratory
failure

« Cardiogenic pulmonary edema

« Community-acquired pneumonia
+ Aspiration pneumonia

« Hospital-acquired pneumonia

« Extrapulmonary origin ARDS

« Pulmonary origin ARDS

+ Atelectasis

+ Pulmonary contusion

« Pulmonary fibrosis

TABLE 1. Criteria for severe community acquired pneumonia

Major criteria
- Invasive mechanical ventilation

« Septic shock with need for vasopressors

Minor criteria
« Respiratory rate =30 breaths/minute

« Pa02/Fi02 <250

+ Multiple lobe involvement

« Confusion/disorientation

+ Uremia (BUN>20mg/dL)

+ Leukopenia (WBC<4000/mm3)

« Thrombocytopenia (platelets<100.000/mm3)

+ Hypothermia (<36°C)

+ Hypotension in need for aggressive fluid rescuscitation

by Maduri et al, 1992 is presented. Forty-one patients
with severe CAP (27 of whom had chronic obstructive
pulmonary disease-COPD) were studied. With the use of
NIV more than 75% of patients showed improvement in
gas exchange and 69% avoided intubation. In the study
of Benhamou et al, in 1992, in 90 patients with acute
respiratory failure NIV was successful in 60% of the cases
and there was no difference in its effect depending on
the presence or absence of pneumonia. Jolliet et al in
2001 studied NIV in 24 patients with severe CAP, in the
absence of obstructive or restrictive disease. Sixty-six
percent of the patients needed intubation and mortality
was 33%. Older age, worse hypoxemia and hypercarbia
were adverse prognostic factors.

In the randomized controlled trials that followed, the
success rate of NIV was not as great. In the first randomized
study Wysocki et al, in 1995 tried NIV in a randomized
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fashion in 41 patients (16 with pneumonia) who developed
respiratory failure during their stay in the ICU. There was
no difference in the intubation rate between the NIV (62%)
and the conventional therapy group (70%). They noticed
however a very positive effect on hypercapnic patients
with NIV, as they had significantly decreased rates of
intubation, reduced hospital stay and reduced mortality.
On the other hand all the patients with pneumonia who
used NIV needed intubation later.

In 1998 Antonelli et al included 64 patients with acute
hypoxemic respiratory failure (9 with pneumonia) in a
randomized NIV trial. NIV usage led to a reduction in the
need for intubation (10/32 in the NIV group vs 32/32 in
the conventional treatment group) and to improvement
in survival rates (72% vs 53%). Out of 5 patients with
pneumonia and NIV one needed intubation.

Confalonieri et al, in 1999, studied in a randomized
way the effect of NIV on 56 patients with severe CAP.
There was a significant reduction in the need for intuba-
tion (21 vs 50% in the control group), reduced ICU stay
(1.8+0.7days vs 6+1.8 days). Patients with CAP and COPD
fared excellent with NIV and none of them required en-
dotracheal intubation.

The most impressive results concerning the applica-
tion of NIV in severe CAP come from the study of Ferrer
et al in 2003. Their study was one of the first where
specialized for NIV ventilators were used, instead of
using conventional ICU ventilators. NIV was used in a
randomized way in 105 patients with acute hypoxemic
respiratory failure (34 with severe CAP). There was an
important reduction in the need to intubate in the NIV
group compared to the conventional treatment group
(25 vs 52%), in the rates of septic shock (12 vs 32%) and
ICU mortality (18 vs 39%). There was also an improvement
in the three month survival. The same findings applied
also to the subgroup with pneumonia (intubation need
5/19 vs 11/15 in the conventional treatment group, ICU
mortality 3/19 vs 8/15).

Keenan et al published in 2004 the first systematic
review on the role of NIV in the treatment of acute hy-
poxemic respiratory failure. They analyzed 8 randomized
controlled studies that included 366 patients. There
were quantitative and qualitative differences between
the studies. Half used conventional ICU ventilators and
half NIV-dedicated ventilators. In 4 out of 8 there was a
reduction in the need for invasive mechanical ventilation.
In total, there was a absolute risk reduction for intuba-
tion of 23%, reduction of ICU stay by 2 days and absolute
risk reduction for ICU mortality of 17%. The results were
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the same even after exclusion of patients with COPD or
cardiogenic pulmonary edema. Patients with severe CAP
were included in 3 of the 8 studies. In 2 of the 3 there were
no clear beneficial effects of NIV. In one only (Ferrer et
al) there was a reduction in the intubation rate and ICU
mortality. One observes a relative lack of randomized
controlled studies on the role on NIV in severe CAP and
the published studies present conflicting results.

Thus, in the recent Consensus Statement of the In-
fectious Diseases Society of America and the American
Thoracic Society, it is proposed: “Patients with hypoxemia
or respiratory distress should receive a cautious trial of
noninvasive ventilation (NIV) unless they require imme-
diate intubation because of severe hypoxemia (arterial
oxygen pressure/fraction of inspired oxygen <150) and
bilateral alveolar infiltrates. (Moderate recommendation;
level | evidence). Patients who do not require immediate
intubation but who have either hypoxemia or respira-
tory distress should receive a trial of NIV. Patients with
underlying COPD are most likely to benefit. Patients with
CAP who were randomized to receive NIV had a >25%
absolute risk reduction for the need to intubation. The
use of NIV may also improve intermediate-term mortal-
ity. Inability to expectorate may limit the use of NIV, but
intermittent application of NIV may allow for its use in
patients with productive cough unless sputum produc-
tion is excessive. Prompt recognition of a failed NIV trial
is critically important because most studies demonstrate
worse outcomes for patients who require intubation after
a prolonged NIV trial. Within the first 1-2 h of NIV, failure
to improve respiratory rate and oxygenation or failure
to decrease carbon dioxide partial pressure in patients
with initial hypercarbia predicts NIV failure and warrants
prompt intubation. NIV provides no benefit for patients
with ARDS, which may be nearly indistinguishable from
CAP among patients with bilateral alveolar infiltrates.
Patients with CAP who have severe hypoxemia (PaO2/FiO2
< 150) are also poor candidates for NIV”.

Immunosuppressed patients, as those on chemo-
therapy or after a solid organ transplantation or stem-cell
transplantation frequently present pulmonary infiltrates
with hypoxemia. Invasive ventilation is related with a high
mortality rate in this patient group. NIV has been tried
with relatively good results.

Two randomized controlled trials have been con-
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ducted in these patients. Antonelli et al studied NIV in
patients with hypoxemic respiratory failure after solid
organ transplantation. With the use of NIV there was a
significant reduction in the need to intubate (20 vs 70%),
less fatal complications (20vs 50%) and reduced ICU stay
and mortality (20 vs 50%). In hospital mortality remained
however the same between the NIV and the conventional
therapy group. In the analysis of the patients with ARDS
a significantly lower intubation rate was observed in the
NIV group (38 vs 86%). Hilbert et al studied a group of
immunosuppressed patients with hypoxemic respiratory
failure and randomized use of NIV. Intubation rate was
significantly lower in the NIV group (46 vs 77%) and ICU
mortality and in hospital mortality was also lower in the
NIV group (38 and 50% respectively vs 69 and 81% in
the conventional treatment group). Immunosuppressed
patients with pulmonary infiltrates and hypoxemic respira-
tory infiltrates may benefit from the early use of NIV.
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MEPIAHYH. O Mn Emeppatikog Mnxavikog Aeplopog amotelei
NV MPWTN OEPAMEVTIKI EMAOYN Y0 TNV AVTIMETWITION TNG 0&€iag
QVATIVEVOTIKAG aveMApKelag o€ aoeveic pe mapo&uvan COPD,
0&L TIVEUHOVIKO 0ibnpa Kot 0€ MEPIKEG TTEPIMTWOELC ACOEVWY ME
o&eia umo&aiikol TUMOL AVATIVEUOTIKN avemdpKeld. Ta teAeutaia
xpovia o NIV xpnoiponolgital Ao Kot mepiocotepo otic Movadeg
Evtatikig Oepamneiag pe otoX0 TNV HEIWON TNG TAPAHOVIG TWV
acBevwv otov avanvevotripa. O NIV pmopei 1. va SieukoAlvel T
Sladikacia amoovvdeong 6Tav n SoKIaCia AUTORATNG AVATIVORG
amoTuyxavel, 2. va xpnotpomoinbei wg mpo@UAAKTIKO Héco ot
acBeveic mov amoocwAnvwonkav aAAd Bewpolvral uPnAol Kiv-
S0vou yia emavadiaocwArvweon Kat 3. va amocofoel, EVioTe, TRV
emavadiaowAnvwon acOevwv mou mapovaoid{ouvv ogia avanveu-
OTIKN aVENAPKELD 48 WPEG HETA TNV amocwAvwon. Ot acOeveic
pe COPD amotelolv TRV Katnyopia acBevwv mov @aivetal va
WEENEITAL MEPIOOOTEPO KAl OTIC TPELG TTAPATIAVW TIEPIMTTWOELC
g@appoyng tou NIV pe oTox0 T HEIWGN TG TTAPAHOVIG TOUG GTOV
avamvevotipa. Mvevuwv 2009, 22 (XvumAnpwua 2):65-66.

EIZATQrH

O HNXAVIKOG 0EPIOUOC BETIKAG TieonG pe SlaowArivwon tng Tpaxeiag
gpappoletal og aoBeveig mou n kavoTNTd TOUCG (capability) yia agplopo
Sev avtamokpiveTal oTIC armatrioel; (demands) ou emBAaA\ouv o1 Sidpopeg
amelAnTIKEG yia TN (wry maBooyikég kaTaoTdoels. Otav autég apyiouv
va otaBepomolovvTal i/Kal va UTToXwpPoLV, we anotéAecpa Twv Bepa-
TIEUTIKWV TTAPEPPACEWY, N TTPOCOXH TOU EVTATIKOAOYOoU 0TId{eTaL OTNV
TaxLTEPN, Katd To Sduvatdy, anodéopeuon (discontinuation) Tou acBevry
anmd Tov avamveuoTipd. Yrmohoyiletal 6Tt o Xpoévog mou damavatat yia
v amodéopeuon avtimpoowneLel To 40-50% TNG CUVOAIKAG SIAPKELAG
TOU MNXAVIKOU agplopou’. Xtn BifAloypagia umdpyouv 1oXupd oTolxEia
(much evidence) mou Seixvouv 6t n dladikacia anodéopguong Teivel,
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YEVIKWG, va kaBuotepei. Omoladrjmote kaBuotépnon o€
autr Tnv Sladikacia av€avel TG emMMAOKEC (Tveupovia,
atelektacia, Bapdtpavua KAm), Tn Bvnrdtnta Kal To
KOOTOG voonAeiach. Opoiwg, omoladimoTe mpwipn amo-
S6€0uEVON Ao TOV AVATTVEUCTHPA CUVETTAyeTal coapr
Slatapayn TnG avtaAlayrig Twv agpiwv, KOTIWon Twv
AVOATIVEUOTIKWY HUWV Kal oofapoug Kivéuvoug amo Tnv
enavadlaowAnvwon (Suckolia e€ao@ahiong agpaywyou,
€lo0poO@NON, veupovia). Exel umoloyloBei, 61t o1 aoBeveig
UE TTAPATETAMUEVN TIOPAUOVT) OTOV AVATTVEUOTHPA, TTAPOTL
OUYKPITIKA TTOAU Aiyol, (6%), euBuvovTtal yia to 37% Tou
GUVOAIKOU KOOTOUC voonAegiag otn MEGS.

Ta teAeuTaia xpovia n Xprion Tou pn emeppatikov
agplopov Betikng mieong (Noninvasive Positive Pres-
sure Ventilation — NIPPV) otnv Eneiyouca kai Evtatikn
latpikr €xel ATTOTEAEOCEL MIO TIPAYHATIKY EMTAVACTACN
Yla TNV QVTILETWION aoBevwv e ofgia aVATTVEUOTIKN
avemdpkela. H ummootpién NG avamvonc e epappoyn
BeTIKNAC TIiEONG OTNV €1IGTIVON KAl OTNV EKTTVON HEOW
PIVIKNG 1} TTPOOWTIIKNG MACKAG O EMAEYUEVEC OUABEC
aoBevwv e o&eia avamveuoTIKr AVETTAPKELD UEIWVEL
NV avaykadtnTta SIaowARvwong tTng Tpaxeiag yia tnv
EQapUOYN EMEUPATIKOU AgPIONOU OETIKNAG TiEONC Kal
KATA GUVETTEID TN voonpoTNTa Kat T Bvntétnta’. ¢
auTo To ApBPO avaokOTTNONG EMIXEPOUUE Ui oUVOeon
TwV BIBAOYPAPIKWY SeSOUEVWY OXETIKA JIE TN XPON TOU
un emepBatikol agplopoL BeTikng mieong otn Sadikacia
amodéopeuong acBevwv Tng MEO amd Tov pnxavikd
QAEPIOMO.

TO MPOBAHMA THX ANOAEXMEYXHZX
TQON AZOENQN AMNMO TON ANATNEYZTHPA

Kprtnpla eowpdtnrac (readiness) yia amodéopevon

Z0pewva e tov M Tobin n Sidpketa mapapovng evog
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acBevr) otov avanveuoThpa epINapuPavel €€ otadia
(Xxnpa 1)'° a. Tn Bgpaneia TNG ofgiag avamveuoTIKAG
avemapkelag B. Tnv umoévola (suspicion) yia moavr amo-
8éopeuon Y. TNV EKTIUNON TWV KPLTNPIWV ETOIMOTNTAG YIa
amehevBépwon, 8. Tn dokipacia autdéuaTNG avamvorig
(spontaneous breathing trial, SBT) €. Tnv amoowArivwon
kai, oT. tv mbavri emavadiacwArivwon. H mmo ouvnBiouévn
kaBuotépnon otn Sadikacia ameAeuBépwong amd Tov
avanveuoTtipa cupPaivel ota otddia B kat y. Anhadn,
TNV nepiodo émou eyeipetal n BAciun KAVIKK uoia Tou
EVTATIKOAOYOU OTL 0 a0BeVIG £XEL MBAVOTNTEG EMITUXOUG
amobéopeuong (0tddio PB) péxpt kat Tnv mepiodo dmou
eAéyxovTal KaBnuepva Ta KpLThpla eToINoTNTAC (readi-
ness) yta tnv emruyia tne (otadio y). Otav, Aotmov, évag
aoBevnG UTTO UNXAVIKO agPIOUO TTapouotdlel BeAtiwon
NG KATAoTaong Tou TOTE Ba TIPEmel va eAéyxovTal Ta
Kpttnpla yia mbavr anmodéopevon (Mivakag 1)". Na pia
emruyr amodéopeuon Sev gival amapaitnto va IoXuouv
TauToXpova OAa ta mapamdvw Kptrripla. NMoAAoi acBe-
vei¢ amodeopevovTal EMTUXWE XWPIG va TTAnpoUv oAa
Ta KPLTRpLa Tautoxpova. ATo ta mapamavw Kpitripla
TNV KAAUTEPN TTIPOYVWOTIKN a&ia €xel o SelkTNG Tayeiag
emmolatag avamvon (rapid shallow breathing index,
RSBI) mou ek@pdadlel To TNAIKO TN AVATTVEUOTIKAG OU-
XvOTNTAG TIPOC TOV avarveopevo oyko (fz/VT). Mia Tiun
Tou fr/VT<100-105 podikalel emtuxn amodéopeuon Ue
gvalodnaia 0.97 kat e161k6TNTA 0.65.

H dokipacia tn¢ autopatng avamvorig

Eqpdoov mAnpouvTal Ta KpITHPLa TNG ETOIMOTNTAG Yia
amoSECEVON O EVTATIKOAOYOC TIPETIEL VA TIPOXWPNROEL OTN
Sokipaoia autépatng avamvonc (spontatneous breathing
trial, SBT). H SBT umopei va yivel pe duo 1pdmouc: a. péow
Tou avamnveuoTrpa (breathing through the ventilator) ry
HE TN xprion cwhnva T (T-piece trial).

e.AToowARvwaon ar.M8avn

ETTava-

a.@eparreia | |v-EKTinon kpimnpiwv
OAA ETOIHOTNTAG YIa
amodeapevon
B.YTovola 6. Aokipaaia
ATTOOETHEVTTC auToparg
AvaTTvVong

BlacwAnvwon

|

[ sioaywyi oy MEG |

[ €€080¢ amé 1 ME® |

IXHMA 1. Zxnuatiki avamapdotaon ta S10@opwv oTadiwv Tou Unxavikou agpiopou’.
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MINAKAZX 1. EKTiunon Kpttnpiwv ET0IMOTNTAC YId ATOSECUEV-
on amo TO PNXAVvIKO aEPIOUO.

1. KAwIKn ektipnon
a. AoBevnc pe kaAr ouveibnon 1 GCS>13
b. Emapkn¢ Brixag
¢. Arroucia d@Bovwv TPaxEIOBPOYXIKWY EKKPIOEWV
d. Ymoxwpnon 1 e€dAelpn tng artiag yia StacwArivwon
2. AVTIKEIUEVIKA KPITHpLa
a. Ztabepn KAWVIKA KaTtdoTtaon
i. 2100epn| alpoduvapikn katdotaon (o@iéeic <140/min,
YA 90-160mmHg, ehdxiota rj kaBdAou wdtpora)
ii. Z1aBepn| petaPolikn katdotaon
b. Emapkric ofuyovwaon
i. SO2>90%, pe Fi02<0.4 i (Pa02/Fi02=150 mmHg)
ii. PEEP <8 cm H20
¢. Emapknc avamveuoTiki Aeltoupyia
i. AvamvevoTikn ouxvotnta (fR< 35/min)
ii. MIP-20--25cmH20
iii. VT>5 ml/Kg
iv. VC>10 ml/Kg
v. fR/vt<105 avamvoéc/min-1/L-1
vi. ‘Oxl onuavTiKn avamveuoTikh o&éwon

Avtépatn avamvor) péow TOV AVANVEVOTHPa

To MAgovEKTN A AUTHEG TNG MEBBSoU gival n Suvatdtnta
mpoodloplopol Tou RSBI e tnv an’ euBeiag mapakoAou-
Bnong Tou avamveduevou GYKOU Kal TNG AVATIVEUOTIKAG
ouxvoTNnTaG. To pEloVEKTNHA gival n abEnan Tou €pyou TNG
avamnvonc (yia tnv didvolén tng elomveuoTIKNS BaAfidag
TOU QVATIVEUOTHPA KAL TNV UTTEPVIKNON TWV AVTIOTACEWV
TOU AVATVEUOTIKOU KUKAWHATOK). [ta Tnv avtiotaduion
TOU auénuévou €pyou avamvorg XpNOIUOTIOLETAl WG
pouTtiva To povtélo Pressure Support Ventilation (PSV)
ouviBwC pe pia BeTikn mieon 5-7 cm H,0.

Avtépatn avamnvor) péow T-piece

O aoBevric amoouvdéeTal amd ToV avamveuoTipa
Kal avarmvéel Héow tou owArva T 02 pe uynAn pon. To
TAEOVEKTN A TNG TEXVIKIAG AUTHAG O€ CUYKPLON UE TNV AU-
TOMATN AVATIVON HECW TOU AVATTVEUOTHPA paiveTal gival
TO MIKPOTEPO £PYO TNG AVATTVOAG EVW TO PEIOVEKTNHA N
aduvapia mpoodlopiopol tou RSBI.

MpwtokoMa amodéopevong

To M000OTO TWV AGBEVWY TTOU ATTOSECUEVONKE EMITU-
XWE arrd To UNXaviko agplopd avéridnke amo to 10% oto
80% GTav TNV AmdQACH TOU EVTATIKOAOYOU AVTIKATESTNOE
n epapuoyn €181KoU TPWTOKOANOUL™, H kabnuepivr avi-
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XVELON TwV uTToYN@iwv yia amodéopeuon acBevwv BAoel
€10IKWV TTPWTOKOAAWV TTou TEpIAapBavouv tn Sokipaaia
auTOUATNG avamvonc éxel SeixOei OTI YEIWVEL TO XPOVO
TTOU QTTAITEITAL Y10 TNV ATOCWARVWON, TNV EMIMTWON TNG
QUTO — AMOCWAVWONG, TNV EMIMTWON TNG TPAXEIOOTOUIAG
KOl TO KOOTOC voonAeiag otn MEG3'376,

H XPHZH TOY MH ENMEMBATIKOY AEPIZMOY
>THN ANOAEZMEYZH AZOENQN
ATO TON ANATNNEYZTHPA

O un emepaTikOG agPIOUOG EXEL XpnotpoTonBei otn
Siadikaocia anmodéopeuong acBevwv amd Tov avanveu-
OTNPA O TPEIC SIOKPITEC TEPIMTWOELG'™:

1. Q¢ eVaMNAKTIKN TEXVIKN 0€ acBeveic dmou n GUUPATIKA
Sladikacia amodéopeuong €xel amoTuxel (amotuyia
SBT).

2. Q¢ TPOPUAAKTIKH TEXVIKI O A00EVEIG TTOU ATTOCWAN-
vwOnkav aAAd avrikouv oTnv Katnyopia avénuévou
KivdUvou yia emavadiacwAivwon

3. Q¢ UTTOOTNPIKTIKA TEXVIKN O€ aoBeveic amod éxouv
anmoowAnvwBOei aANd €xouv epgpavioel oégia avarveu-
OTIKI] QVETTAPKELQ TIC TEAEVUTAIEC 48 WPEC.
>tov MNivaka 2 mapouctalovTal OAEG Ol PEXPL ONUEPQA

TUXalOTIOINMEVEG EAEYXOUEVEG LEAETEC (RCTS) TOU €x0UV
SievepynOei pe okomd va e€eTdoouv TNV amoteAeoa-
TikotnTa Tou NIV oTI1g Sidpopeg dong Tng dtadikaciag
amodéapeuong amd Tov UNXaviké agpiopo.

1. NIV ¢ evaMakTIKR TEXVIKN o€ amotuia tng SBT

Y& SlaocwAnvwuévoug aoBeveic, Kupiwg pe mapdfuvon
COPD, nou amotuyyxdvouv otn dokipacia SBT n epap-
poyn NIV Ba pmopoloe v’ anmoTeAEOEL [ia «yEQuPa» Yid
TNV opLoTIKN anmodéopeuon amd To PnXavikd agpiopd. H
unéBeon autr otnpiletal oo yeyovoc ot to idlo emimedo
urtootnPIENG Tou agplopou (dnAadn to PSV) umopei va
e€ao@alioOei pe mpoaoekTikn epappoyr tou NIV. Mévte,
TouAdytotov, RCTs éxouv e€eTdoel autrh Tnv untdBeon'2!
(Mivakag 2 ). ONeg ol peréteg €6€1€av OTLN EQAPIOYH TOU
NIV peiwaoe TNV eMimTwon TN mveLoVIaC. X 4 peéteg” 2
SlamoTwONKeE ONUAVTIKN HEIWON TOU CUVOMIKOU XpOvou
TIAPAMUOVAG OTO UNXAVIKO AEPIOUO KAl TNG TTAPAOVAG TwV
aoBevwv otn MEO gvw o€ Suo PeNéTEC”® onuUelWONKE
BeAtiwon otnv emPBiwon. A onuelwOei, duwc, 0TI, TAPOAO
TIOU O€ QUTEC TIC MAANOV EMAEYUEVEG OUAdEC aoBevwv
(aoBeveic kupiwg pe COPD) o NIV umopei va PEIWOEL TIC
ETMITTAOKEC TOU PNXAVIKOU aEPICPOU N Xprion Tou Sgv
ouvioTaTtal, o GAOUG TOUG AOBEVEIC TTOU ATTOTUYXAVOUV
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MINAKAZ 2. Y0voyn cuotdoewv yia xprion tou NIV otnv amodéopevon acBevwy amod Tov UnXaviko agpIouo.

Méelétn
Epappoyn (mpwToC cUYYypaPéag) Tuunepaopata/ZucTAcELg
EvaM\aKTIKA TEXVIKA Nava' + O NIV SieukolUvel Tnv amodéopieuon (Uelwvel Tov Kivouvo
amodéopevonc (o€ Girault™ emavadlacwhrivwong) o emAeypéveg opddeg aoBevwv pe ofegia og €5apog
amotuyia (SBT) Ferrer® Xpoviag avamveuoTikn avendpkela (aoBeveic pe COPD)

Chen®

Trevisan?'

MpoAnyn ofeiag Jiang® + O NIV Sev gival amoTeAeoUaTIKOC OTAV XPNOIUOTIOIEITAL WG POUTIVA OF N
OVOTVEUOTIKNAG Nava® emAeyuévoug aoBeveic.
QVEMAPKELQG UETA Ferrer® + O NIV gival anmoTeAeEOHATIKOG OTAV XPNOLUOTIOLEITAL AUECWE PETA TNV
TNV amocWARvVWon El-Sol**! anoowAvwon og acBeveic uPnAov Kivduvou.

Ferrer® + O NIV gival anmoTeAeEOHATIKOG OTAV XPNOLUOTIOLEITAL AUECWE PETA TNV

anmoowArvwon o€ aoBeveig pe COPD kat umepkanvia.

O¢eparneia oéeiag Hilbert*2® + O NIV Sev gival amoTEAEGUATIKOG OTNV AVTILETWITION TNG o&giag
OVOTVEUOTIKNAG Antonelli® QVOTVEUOTIKNG OVETTAPKELOG PETA amd amocwANVWon EKTOC, LAAOV, amro
QVETTAPKELAG HETA Keenan? Toug aoBeveic pue COPD kat umepkarmnvia.
TNV amocWARvVWon Esteban?

Ferrer®?

otnv SBT. Mia amotuyia otnv SBT cuvnBwg umodniw-
vel oofapn Slatapayn Tng guololoyiag TG avamvong
Kal TOANEG Popéc TIpoolwvileTal TEAIKWS Hia aduvapia
anmodéopeuong. TéEhog, n amodéopeuon amd To unXavikd
QEPIOPO acBevWV TTov, petd and amotuyia Tng SBT, armo-
owAnvwvovTal katurooTnpifovtal mpoowpva pe NIV dev
Ba mpémnel va Bewpeital TENIKA €MITUXNG av ol aoOeVeic
Sev anmodeopevBoulv, oploTika Kat amo Tov NIV.

2. 0 NIV w¢ mpo@UAaKTIKN TEXVIKI) 0 a00eveic
avénuévou Kivdivou yia emavadiacwinvwen (high risk
for reintubation)

Mapayovteg avénuévou kivduvou yla emavadlaocw-
Mvwon BewpolvTal n dueon PeTEYXELPNTIKA TTEPiOSOC
META amo PeyAAeg eMeUPATELG OTNV KOIAIG, ot S1dpopeg
npoUndpxouoeg coBapéc MaBoAOYIKEG KATAOTATELC, Ol
TIEPIOCOTEPEG ATIO MO ATTOTUXNUEVEG TIPOCTIADELEG Yia
amodéopeuon Kal ta S1apopa CUUBAUATA TTOU TIPOKU-
TITOUV UETA TNV amocwAnvwon (Mivakag 3).

Téooepeig RCTs €xouv e€€TACEL TNV ATTOTEAECUATI-
kotnta Tou NIV w¢ mPo@UAAKTIKOU péoou o€ aoBeveic
uPniou Kivduvou yia emavadlacwAnvwon???, Ot Tpelg
€xouv SlevepynBei o€ WKTO MANBUOUS acBevwv?22 evw
N tétaptn (case contol peAETn) éxel yivel o€ TaxUOAPKOUG
aoBeveic®.

>1n peAétn twv Jiang kat cuv 93 acBeveic Tuxatomot-
NONKav YETA TNV amoowArvwon WoTe va Adpouv eite
™ ovpPatikn aywyn (xopnynon O,) gite NIV (40% Twv

aoBeVWV gixav PN TPOYPAUUATIOUEVN ATTOCWANVWGN)22.
Kaud dtagopd Sev mapatnpridnke peta&u twv duo oud-
Swv 6ooV aPopd To TOoOaTO eMavadlacwAivwong (7/46
évavtl 13/47 yia tnv opdda TnG CUPPATIKAG aywyrig Kal
Tou NIV avtioTolxa).

>1n peAétn Twv Nava S kal ouv ou €ytve TauTtdxpova
o€ 3 MEO tuxatorroirifnkav 97 acBeveic uypnAou Kivéuvou
yla emavadiacwinivwon. H pia opdada (48 aobeveic) éAafe
NIV yia >8 wpeg NUEPNCIWE TIC TIPWTEG 48 WPEC EVW N AAAN
(49 a0Beveic) Tn oupPatikr aywyn. H opdda tou NIV ixe
ONMAVTIKA UIKPOTEPO TTOCOOTO EMAVASIACWARVWONG

MINAKAZX 3. Mapdyovtec mou au€avouv tov Kivduvo yla ema-
vadlaocwAnvwaon

1. HAikia >65 eTwv
2. Meteyxelpntikn mepiodo¢ YETA PeYANEG eMeUPATELG
oTNV KoIAId Kal 0To Bwpaka
3. Xpovia kapSlakr) avenmdpkela
4. MNeplooodTepeG amod 1 ouvoonpPOTNTES (EKTOG ATIO XPOVIA
KapSlaKr avemapkela)
5. Neploodtepeg amod 1 S1a80xIKEG ATOTUXNUEVEG TIPOCTTA-
Belec yia amodéopeuon
. Apache Il >12 Tnv nuépa Tng amocwAnvwong
. NMayvoapkia
. PaC02>45mmHg petd TNV amoocwirvwon
. Aduvapia yla emapkn Brixa
. ElomveuoTikd¢ ouplypog otnv amocwAnvwon mou dev
anattei apeon emavadlaowAnvwon.

© OV o NO
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(4 oToUC 48 ¢vavTl 12 oTouG 49; pP=0.027) Kal LIKPOTEPN
Bvntotnta otn MEO (-10%, p<0.01)%. TN YEAETN TwWV
Ferrer M kat ouv Tuxalomoinfnkav 162 acBeveic upniov
Kivduvou yla emavadiacwAnvwon. H pa opdda (79 acOe-
veic) éNafe NIV evw) n aAAn (83 aoBeveic) Tn cuppatikn
aywyn pe 024 H opdda tou NIV mapouciace onuavtikda
UIKPOTEPO TTOOOOTO PETEYXEIPNTIKNG AVATTVEUOTIKIAG
avemdpkelag (13, 16 vs. 27, 33%; p = 0.029) kal BvntoTnTag
(2, 3 versus 12, 14%; p =0.015) otn MEG. Ouwg TeENIKA N
BvntoTNTa HETA 90 NUéPEC Oev SIEPEPE CNUAVTIKA OTIC
OU0 OUABEC EKTOC OTNV UTTOKATNYOPIa TWV AGBEVWVY TTOU
gu@avioav vnepkanvia (PCO, >45mmHg) otn Sidpkela
NG SBT: H umro-opdda twv unepkamvikwy acBevwv mou
é\afe NIV mapouciace oTaTIoTIKA HIKPOTEPN BvnToTNTA
1600 0TNn MEO (0 vs. 4, 18%; p =0.035) 600 Kat peta 90
nuépes (p=0.006) og oUyKpIoN PE TNV avTioTolxn Mou
é\afe tn oupPatikn Ospaneia

TéNog otnv case control peAétn Twv El-Solh kat ouv
e€e1a00NnkKe n amoteAeopatikotnTta Tou NIV péow PIVIKAG
MACKAG AUECWG PETA TNV ATTOCWANVWON O€ 62 TTaxVoap-
koug (body mass index >35 kg/m) peteyxelpnTtikolg
aocBeveic®. e ouykplon Pe TN cupPatikn Bepaneia n
opada mou éAafe tov NIV mapouaciace peiwon Tou anod-
AuTou KIvOUVOU Yla avanmveuoTIKI AVETTAPKELQ KATA 16%
(95% S1dotnpa epmotoouvng 2,9-29,3%) Kat HIKPOTEPN
mapapovr otn MEO kal 0to voookogio. H uno-opdada
TWV UTTEPKATIVIKWY aoBevwv ou €é\aBe NIV mapouciace
MIKPOTEPN VOOOKOUELAKT BvnTOTNTA O CUYKPLION UE TNV
oudada ehéyxou.

3. NIV w¢ umootnpIKTIKN TEXVIK] 0€ o€ia
AVATTVEVOTIKI) QVEMAPKELQ PETA TV AMOCWANVWON
(post-extubation failure)

H amotuxnuévn amoowArvwon (6nAadn n epedvion
o&giag avamveUOTIKNAG AVETTAPKELAG EVTOC TWV TTPWTWY
48 WPWV PETA TNV aMOCWARVWON) cuppaivel o€ TOCOOTO
6.3-17% kat cuvdudletal pe av€nuévn BvntoTNTA OTN
MEQ'. Mn eheyxoueveg pehéteg £xouv Seifel 611 o NIV
UTTOPEI va €ival HIa amoTEAECUATIKI Bepaneia og auTéC
TIC TIEPUTTWOEIG?. X € eEAeyXOUEVN LEAETN 30 acBevwv e
COPD rmou gu@dviocav avamveuoTIKr QVETTAPKELD YETA
TNV anocwArvwon n epappoyn tou NIV cuvodelTnke He
AydTepec emavadlacwAnVwoelC (20% v 67%) Kal LIKPOTEPN
mapapovr otn MEO (8 d vs 14 d)?. Xe 15 peteyxelpntl-
KOUG ao0eVeiG PeETA amd YETAPOOXEVOELG TTOU EUPAVICAV
AVATTVEUOTIKA avemdpkela n epappoyr tou NIV cuvo-
Seutnke pe Bertiwon Tng ouydvwong Kat EAATTwon Tou
£€PYOU TNG AvATTVONGA. Z& TUXALOTIOINMEVN EAEYXOUEVN
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peAéTn Tou Antonelli kat ouv Tou emiong mepleAdpPave
METEYXEIPNTIKOUC A0OEVEIC HETA ATTIO PETAPOOXEVOELG
CUUTTAYWV OPYAVWY TIOU EUPAVICAV AVATIVEUOTIKNA aVE-
nidpkela n epappoyn tou NIV (20 acBeveic) cuvodeltnke
UE MIKPOTEPO TOCOOTO emavadiacwArivwong (20 v 50) kat
MikpOTEPN Tapapovr otn MEO (5.5d v 9d) og oUykpion
ME TNV opada eAéyxou®.

Y& 6uo peydheg moAukevTpikég RCTs ekTiurOnke o NIV
w¢ BepamneuTikn mapéupaon og acBeveic mou mapouaciacav
o&gia avamveuoTIKN AVETTAPKELA EVTOC 48 WPWV HETA TNV
AMOCWARVWON Kal CUYKPIONKE N amoTeAeOUATIKOTNTA
TOU MPE auTh TNG SUPBATIKNAC avTIeETWIoNS SnA. e TN
xopnynon 0,23, Kauid and Tig duo pehéteg Sev €deile
KATTOLO TTAEOVEKTN A arto TN xprion Tou NIV. Itn peAétn
pdAiota tou Esteban kat ouv n opdda twv acBevwv pe NIV
(114 aobeveic) eixe XelpdTEPN MPOYVWON OE CUYKPION MIE
autr Tou O, (107 aoBeveig)*. Ot ouyypageic cupmépavav
paAioTta 6t 10 wpeg kabuoTépnon otnV eMavadiacwAn-
vwon Atav aitia avénuévng Ovntdétntag otnv opdda Tou
NIV. Mapoia autd kat ol Suo Mapamdvw UEAETEC gixav
00BapoU¢ TTIEPIOPICHOUC. 3TN UEAETN TOU Keenan Kal ouv ol
Baoikoimeplopiopoi ATav N xprion XapnAWY EICTIVEVOTIKWY
KO EKTIVEUOTIKWV MEGEWV (10 KAl 5 cm avTioToixwe) Kat
N MIKPEH EUTTELPIO TOU TTPOOWTTIKOU TN MEG?. XTn peAéTN
Tou Esteban kat ouv katd Tn pAcn Tuxalonoinong Xxpnot-
pomoOnkav acBeVEic e AT AVATTVEUOTIKH OVETTAPKELN
(néon TipnA: RR 29/min, Ph 7.39, PaCO2 46 mmHg) evw ot
TUTTOL TWV AVATTVEUCTHPWY, TA MOVTENA AEPICOU KAl Ol
napdpetpol dev Sieukpviotnkav3®. A¢ onuelwBei 6t1 ot
aoBeveic pe COPD kat oTig Suo mapamdvw PEAETEG TAV:
oTNV HENETN Tou Esterban 14 kat 9 yia tig opdadag NIV kat
02 avtioTolxa, Kat 0tn HEAETN Tou Keenan 3 kal 6 yia TI¢
opadac NIV kai 02 avtioTolya.

JUUTEPACHUATIKA Kat ot SUOo TTIo TTAVW HEYAANEG TTOAU-
KevTtpikég RCTs Seixvouv 6tio NIV bev gival anotehecua-
TIKOC Y10 TNV AVTILETWTTION aoBevwy Tou mapoustalouvv
oeia avamveuoTIK aVETAPKELA EVTOG 48 wpwv amod Tnv
amoowArivwon touc. H Slamiotwon dpw¢ auTh pmopei
va PNV oXVel yia aocBeveic pe COPD emeidr kat otig Suo
RCTs ol aoBeveic pe COPD rjtav Aiyol.

0 NIV w¢ mpo@uAakTikj 1)/Kat umrootnpIKTIKN) Oepaneia
peta v amoowAivwon acOevwv pe COPD
Kal UmEpPKanvia

Y& TOAU TPOOPATN TUXAIOTIOINUEVN EAEYXOUEVN MIE-
Aétn Twv Ferrer kat ouv €€eTA0ONKE N XPNOILOTNTA TOU
NIV wg mpo@UAAKTIKOU ri/Kat BepameuTikol péoou o€
a00¢eVEiG e xpovia uTTEPKATTVIA TTOU EiXav AmOowWANVW-
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B¢l emruxwc (emtuyric SBT)*. H mpwtn opdda (opdda
NIV) apéowe PeTa TNV amoowArvwon €Aae yia 24 wpeg
NIV kal oTn cuvéxela ouppatikn aywyn (02 pe paoka
Venturi). H opudda tou NIV o€ cUyKpion e TNV cUMPBATIKN
OMAdA EPPAVIOE EVTOC 72 WPWV PETA TNV ATTOCWARVWON
AlyOTEPO CUXVA AvanVEUOTIKN avemapkela (8 [15%)] vs
25 [48%]; odds ratio 532 [95% Cl 2:11-13-46]; p<0-0001).
MdaAioTta otouc 27 and Toug, OUVOAIKA, 33 aoOeveic, Tou
EMPAVIOAV OVATIVEUOTIKI AVETTAPKELD KOl SEV XPEIACTNKAV
Aaueon SlacwAnvwon n epapuoyr tou NIV anocofinoe
Vv emavadlacwAnvwon otoug 17 (2 amd tnv ondda NIV
kat 15 amé ™ oupfatikn opdada). H Bvntoétnta otig 90
NUEPEC ATAV oNUAVTIKA pikpoTtepn otnv opdda NIV oe
olyKplon PE Tn oupfatikn opada.

Xprion CPAP

H g@appoyn ouvexoUlg BeTIKAC MiEong 0TouG agpa-
ywyoug (Continuous positive airway pressure, CPAP)
otn S1dpKela auTdpaTNG avamvorg os aoBeveic e ofeia
QVOTIVEUOTIKI) QVETTAPKELD UMTopEi va BeATiwoel Tnv o&u-
yovwon, v’ av€noel tv anodoon Tng 6e€IAC Kal aploTepng
KOIAag Kal va LEIWOEL TO £pyo TN avamvonc 35, Emopévwg
N XPrion tng otnv anodéopeuon acHevwy amo To HnNxavi-
KO agplopd @aivetal Aoyikn. MNapdAa autd ot S1aB€otuEC
MENETEC eivarl Aiyec>38,

T & Jia TAAALA TUXALOTIOINUEVN EAEYXOUEVN MENETN
Twv Feeley kal ouv og aoBeveiq pe oeia umo&aipikn
avanveuoTIKA avemdpkela otn diadikacia petdfaong
arnd TOV UTTOXPEWTIKO AEPICUO OTNV AUTOUATN AVATTVON,
n epappoyn PEEP gdvnke va BeATiwvel onuavTikd tnv
ofuyovwon, T {WTIKA XWwPENTIKOTNTA Kal TN PeyioTn
ELOTIVEUOTIKN TIEEON. ZTNV TUXAIOTIOINMEVN EAEYXOUEVN
peAETn Twv Bailey kat ouv og kapdloxelpoupylkolg acOe-
VEic petd and aopTooTteQaviaia mapdkauPn cuyKpiBnke,
TIPLV TNV AMTOCWANVWOT TOUG, N AMOTEAECUATIKOTNTA TNG
CPAP kai tou T-piece. Aev mapatnpriBnke dlagopd otnv
0&uyoVWaon Kal Tov XpOVo TIAPAPOVIG OTOV avVanveuoTripa
peTa&L Twv Suo opddwv acBevwve,

2N HeEAETN Twv Bohner kat cuv 204 ayyeloxelpoup-
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yikoi aoBeveic pe péon Aamapotopia Tuxatomoridnkav
o€ Suo opadec kat n pia éNafe tn cuuPatikn Bepaneia
(99 aoBeveic) evw n AN emi mMAéov CPAP (99 acBeveig)*®.
H nmpogulakTikn xprion CPAP BeAtiwoe onuavtikd tnv
o&uyovwaon aAAd 6x1 To TOCOOTO EMAVASIACWARVWONG Kal
TIC KOPSIOTIVEUOVIKEC EMITTAOKEC. 2T PENETN TOU Squad-
rone Kat ouv 209 aocBevei¢ HETA amO HEYANN EKAEKTIKN
enéuPaon otnv KolAid Tuxatomoinkav og Suo opadeg
Kal n pia éhape ouyovo (104 aoBeveic) evw n AN emi
mAéov CPAP (105 aoBeveic)®. H mpoguhakTikn xprion CPAP
MEIWoE oNUAVTIKA TO TTOCOOTO EMAVASIACWARVWONE Kal
TIG TIVEUMIOVIKEG ETIMAOKEG. Kal 0TI¢ SU0 TENEUTAIEG PENETEC
mapatnEAONKE pia Taon yla HIKPOTEPN TTAPApovr] OTO
VOOOKOWEIO Kal KaAUTepNn emPBiwon Twv acBevwy mou
éNaf3av CPAP3338,

2YMNEPAXMATA

H éykaipn kai emtuxng anodéopeuon Twv acBevwv
ATO TOV UNXAVIKO OEPIOMO Eival APKETA OUXVA OTIO TA TTIO
SUokoAa TPOBAAUATA TTOU AVTIMETWTTI(EL O EVTATIKONO-
yoc otn Movdda Evtatikng Osparmneiag. TI¢ TEPITTWOELG
autég NIV pmopei va amofei xpnotpog. O NIV pmopei va
emrayuvel tn Stadikacia emTuxolG amodécpeVoNnG O
EMAEYUEVOUC a0BEVEIC e 0&Eia AVATTVEVOTIKN AVETTAP-
KEla o€ €8a@og xpoviag, 6tav n ouvnong dtadikacia (GnA.
SBT) amotuyxdvel. O NIV pumopei, emiong, va mpoAdfet tnv
o&eia avamveuoTikn Suoxépela av epapuoodei apéowg
META TNV amoowAvwon o€ acBeveic uPnAou Kivouvou
yla gp@avion o&giag avamveuoTIKAG AVEMAPKELAG OU-
pmepthapBavopévwy tTwv acBevwv pe COPD kal xpovia
untepkarmvia. TEAog, o NIV Sev eival amote\eopaTIKOG O
aoBeveic pe Ndn eykateotnuévn ofeia avamveuoTikn
QVETIAPKELD UETA TNV ATTOCWANVWON UE HOVN, LAANOV,
e€aipeon toug aocbeveig pe COPD.

BIBAIOTPADIA

(BAéme ayyMKO Keipevo)



The use of Non Invasive Mechanical Ventilation
during liberation from mechanical ventilationa

loannis Pneumatikos,
Christos Dragoumanis,
Vasilios E. Papaioannou

Intensive Care Unit,
University Hospital of ALexandroupolis

Correspondence:
loannis Pneumatikos
Professor of Critical Care Medicine,

Director of ICU, University Hospital of Alexandroupolis,

68100 Dragana,
Greece
Tel.: 430 25510 75081, e-mail: ipnevmat@med.duth.gr

SUMMARY. Non-invasive positive pressure ventilation (NIPPV) is
considered as the first thera-peutic choice for the management
of patients suffering from acute respiratory failure due to COPD
exacerbations, acute pulmonary edema and in same cases, from acute
hypoxemic respiratory distress. Recently, application of NIPPV has
significantly increased in the ICU setting, aiming at reducing patients's
length of ventilatory support. NIPPV can 1. facilitate the weaning
process in cases of failure of the spontaneous breathing trial (SBT),
2. be used as a prophylactic alternative in patients with increased
risk of extubation failure, 3. limit re-intubation in subjects with acute
respiratory failure within 48 hours after extubation. COPD patients
seem to have advantage over other subgroup categories, due to all
the three aforementioned reasons, in terms of reducing length of
mechanical ventilation. Pneumon 2009; 22(Suppl 2):71-72.

INTRODUCTION

Positive pressure mechanical ventilation with tracheal intubation is
used in patients whose capability for breathing does not respond to the
ventilatory demands originating from different life threatening pathologic
states. Whenever those conditions become stable or/and begin to respond
to different therapeutic inter-ventions, the major interest of the attend-
ing intensivist focuses on weaning/dis-continuation of the patient from
mechanical ventilation. It has been estimated that 40-50% of the whole
length of ventilatory support is consumed during the weaning process'®.
There is much evidence in the literature that confirms a delay in beginning
liberation form mechanical ventilation. Unwillingness in proceeding to the
weaning process increases the rate of different complications (pneumonia,
atelectasis, barotrauma etc), mortality and cost of care**. Similarly, any wean-
ing trial that is underwent too early may cause significant deterioration in
gas exchange, respiratory muscle fatigue and increased risk from re-intu-
bation (difficulty in establishing a secure airway, aspiration, pneumonia).
It has been estimated that patients with prolonged length of mechanical
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ventilation, despite the fact that represent a small group
of 6%, consume 37% of the whole cost of hospitalization
in the ICU setting®.

In the last years the application of noninvasive positive
pressure ventilation (NIPPV) in the fields of emergency and
intensive care medicine has revolutionized management
of patients with acute respiratory failure. Breathing sup-
port with positive pressure during both inspiration and
expiration using nasal or face masks, in selected groups of
patients with acute respiratory failure, reduces the need
for tracheal intubation in order to apply invasively posi-
tive pressure ventilation, and subsequently, limits both
morbidity and mortality’®. In this review article we will try
to present existing results from the literature concerning
application of NIPPV during liberation of patients from
mechanical ventilation.

THE PROBLEM OF PATIENTS' WEANING
FROM THE VENTILATOR

(riteria of weaning readiness

According to M Tobin, length of ventilatory support
includes six stages (Figure 1)'% 1. treatment of acute
respiratory failure, 2. suspicion for potential discontinua-
tion of mechanical ventilation, 3. estimation of readiness
criteria, 4. performance of a spontaneous breathing trial
(SBT), 5. extubation and 6. probable re-intubation. The
most common delay of the weaning phase occurs during
stages 2 and 3, when the intensivist’s clinical suspicion
of a successful weaning trial arises (stage 2) and until a
time window that permits a daily estimation of weaning
readiness (stage 3). Whenever the pathologic state of a
patient under ventilatory support seems to improve, the
attending physician must check weaning readiness (Table
1™, The last condition does not demand the fulfillment
of all weaning criteria, since many patients experience
a weaning success without accomplishing all the target

1) Treatment 3) Assessing
of ARF readiness
to wean

5) Extubation | |6} Re-intubation

| 2) Suspicion | | 4) SBT |

v ' -
[Admit] | Discharge |

FIGURE 1. Schematic respresentation of the different stages
of mechanical ventilation.
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variables that are included in the weaning criteria, at
the same time. From those variables, the rapid shallow
breathing index (RSBI) that estimates the ratio of breath-
ing frequency to the tidal volume (fR/VT), seems to have
the best prognostic value. A value <100-105 predicts
successful spontaneous breathing with sensitivity of 97%
and specificity 65%.

The spontaneous breathing trial

Whenever a patient fulfills criteria of readiness for
weaning, the attending physician must proceed to the
SBT. This trial can be performed either with breathing
through the ventilator or using a T-piece trial.

Spontaneous breathing through the ventilator

This method has the advantage of permitting easy
estimation of RSBI though direct calculation of both res-
piratory volume and frequency. Its major limit includes
increased work of breathing (consumed for opening
the inspiratory valve and opposing to the resistance of
breathing circuit). In order to reduce work of breathing
the pressure support (PS) mode is routinely used, by ap-
plying a positive pressure of 5-7 cm H20.

Spontaneous breathing with T-piece

TABLE 1. Considerations for assessing readiness to wean

1. Clinical assessment

- Adequate level of consciousness (or GCS >13)

+ Adequate cough

« Absence of excessive tracheobronchial secretions

+ Resolution of disease that caused intubation

2. Objective measurements

« Clinical stability

i. stable cardiovascular status (heart rate <140/min, systolic
blood pressure: 90-160 mmHg, no or minimal vasopres-
sors)

ii. Stable metabolic status

« Adequate oxygenation
i. 502 >90% on FiO2 < 0.4 (or PaO2/Fi02 =150)
ii. PEEP <8 cmH20

« Adequate pulmonary function
i. respiratory rate (fR <35/min)
ii. maximum inspiratory pressure (MIP) <-20-(-25) cmH20
iii. VT >5 ml/Kg
iv.VC >10 ml/Kg
v. fR/Vt <105 breaths/min/L
vi. no significant respiratory acidosis
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The patient is disconnected from the ventilator and
breaths spontaneously through a T tube, receiving oxy-
gen with a high flow. Its advantage related to the former
technique is the smaller work of breathing, whereas its
limitation concerns inability of calculating RSBI.

Weaning protocols

Using specific protocols for assessment weaning
readiness has increased the percentage of patients with
successful liberation form the ventilator from 10 to 80%'.
Daily screening of all subjects that seem capable for dis-
continuation from mechanical ventilation, using specific
protocols that include an SBT, has proven to reduce the
time needed for extubation, incidence of self-extubation,
of tracheotomy and cost of care in the ICU setting®'376.

APPLICATION OF NIPPV DURING
DISCONTINUATION FORM MECHANICAL
VENTILATION

NIPPV has been used during the weaning process in
three district cases:

1. Asan alternative in patients who experienced a wean-
ing failure (using RSBI criterion).

2. As a prophylactic measure in patients who were
extubated but they also belong to a high risk group
for re-intubation.

3. Asasupportive measure in patients who have already
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been extubated but have experienced acute respira-

tory failure within the last 48 hours.

Table 2 includes all the randomized controlled studies
(RCTs) that have been published until now, investigating
effectiveness of NIPPV in different phases of the wean-
ing process.

1. NIPPV as an alternative measure in cases of SBT
failure

In intubated patients, mainly with COPD exacerba-
tions, who fail to breathe spontaneously, NIPPV could be
considered as an intermediate stage for definite wean-
ing success. This scenario is supported by the fact that
the same level of pressure support ventilation can be
accomplished with careful application of NIPPV. At least
five RCTs have investigated this hypothesis'?' (Table 2).
In four of them'”2?° the use of NIPPV resulted in significant
reduction in length of ventilatory support and length of
stay in the ICU, whereas in two studies a survival benefit
was found''®, Nevertheless, it must be emphasized that
despite the fact that NIPPV can reduce complications of
mechanical ventilation in selected groups of patients
(mainly those with COPD exacerbations), its use is not
indicated in every individual who fails a weaning trial.
An SBT failure usually reflects a serious disturbance of
respiratory physiology and in many cases, predicts an
impossible weaning. Finally, dis-continuation of me-
chanical ventilation in patients who after a SBT failure are
extubated and undergo breathing support with NIPPV,

Table 2. Summary of evidence-based indications for using NIPPV during the weaning process

Application Study (first author) Conclusion/Recommendation
Alternative method Nava'” « NIPPV facilitates weaning from the ventilator (reduces risk of re-
of weaning (in case of SBT Girault™ intubation) in selected groups of patients with acute-on-chronic
failure) Ferrer®® respiratory failure (COPD patients)
Chen?
Trevisan?'
Prevention of post-extubation Jiang® « NIPPV is not effective as a routine treatment in unselected groups
respiratory failure Nava® of patients
Ferrer® « NIPPV is effective when used immediately after extubation in high
El-Sol*3! risk patients
Ferrer®? « NIPPV is effective when used immediately after extubation in COPD
patients with hypercapnia
Treatment of post-extubation Hilbert?® « NIPPV is ineffective when used for treating post-extubation
respiratory failure Antonelli® respiratory failure, except for the management of COPD patients
Keenan? with hypercapnia
Esteban?

Ferrer®
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should be considered successful whenever they manage
to breathe spontaneously.

2. The use of NIPPV as a prophylactic measure in
patients with increased risk for re-intubation

Increased risk factors for re-intubation include the
immediate post-operative period, especially after major
abdominal surgery, different pre-existing severe patho-
logic states, more than one weaning failure trials and
different post-extubation complications (Table 3).

Effectiveness of NIPPV as a prophylactic measure in
patients with increased risk of re-intubation has been
investigated in four RCTs?224, The three of them included
case-mix groups of patients whereas the forth one (case
control study) recruited only obese individuals®.

In the study of Jiang et al 93 patients were randomized
after extubation to receive either conventional treatment
(oxygen administration) or NIPPV (40% of subjects experi-
enced accidental extubation)??. The two study groups did
not differ in terms of incidence of re-intubation (7/46 vs
13/47 for conventional and NIPPV groups respectively).

In the study of Nava S et al that was conducted in
three ICUs, 97 patients with high risk of re-intubation were
randomized. One group (48 patients) received NIPPV for
more than 8 hours daily in the first 48 hours whether the
other group (49 patients) received conventional treat-
ment. The first group had significantly reduced incidence
of re-intubation (4/48 vs 12/49, p=0.027) and decreased
mortality during their stay in the ICU (-10% p <0.01)%. In
the study of Ferrer M et al, 162 high risk patients for re-
intubation were randomized. One group (79 patients)
received NIPPV whether the other one (83 patients)
received conventional treatment with oxygen admin-
istration?. The NIPPV group experienced a significantly

TABLE 3. Risk factors for re-intubation

1. Age >65 years

. Post-operative period after major abdominal and thoracic
surgery

. Chronic heart failure (CHF)

. More than one co-morbidities (except for CHF)

. More than one successive weaning trial failures

. APACHE Il > 12 on the day of extubation

. Obesity

. PaCO2 > 45 mmHg after extubation

. Inadequate cough

. Inspiratory stridor during extubation that does not need
immediate re-intubation
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reduced incidence of post-operative respiratory failure
(13.16 vs 27.33%, p=0.029) and mortality (2.3 vs 12.14%,
p=0.015) in the ICU. However, the 90 days mortality did
not differ significantly between the two groups, except
for the subgroup of patients who developed hypercapnia
(PCO2 > 45 mmHg) during the SBT. This subgroup who
received NIPPV had significantly reduced mortality, both
during the ICU stay (0 vs 4.18%, p=0.035) and after 90
days (p=0.006), in comparison with the subgroup who
received conventional treatment.

Finally, the case control study of El-Sohl et al exam-
ined the effectiveness of NIPPV through a nasal mask,
immediately after extubation in 62 obese post-operative
patients (body mass index >35 Kg/m2)*. Compared with
conventional treatment, the group who received NIPPV
experienced an absolute risk reduction for respiratory
failure of 16% (95% Cl: 2.9-29.3%) and shorter length of
stay in the ICU and whole hospitalization. The subgroup
of patients with hypercapnia who received NIPPV had
reduced hospital mortality compared with the control

group.

3.The NIPPV as a supportive measure in post-
extubation acute respiratory failure

Post-extubation failure (meaning the appearance of
acute respiratory failure within 48 hours after extubation)
occursin 6.3-17% of cases and is accompanied by increased
mortality in the ICU". None controlled study has proven
that NIPPV can be used as an effective therapy in such
cases®. In a controlled study of 30 COPD patients who
experienced post-extubation respiratory failure, the use
of NIPPV was accompanied by fewer re-intubations (20 vs
67%) and shorter length of ICU stay (8 days vs 14)?.In 17
post-operative patients who underwent transplantation
surgery and experienced post-extubation respiratory
failure, NIPPV application improved oxygenation and
reduced work of breathing?. In another randomized
controlled study of Antonelli et al who included similar
groups of patients with the previous investigation, the use
of NIPPV (20 patients) reduced incidence of re-intubations
(20 vs 50) and length of ICU stay (5 days vs 9), compared
with the control group?.

In two multicenter RCTs, NIPPV was studied as a thera-
peutic intervention in patients with respiratory failure that
occurred within 48 hours after extubation. Furthermore,
its effectiveness was compared with conventional treat-
ment that included oxygen administration3%3', None of
these studies found any advantage from NIPPV applica-
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tion. Particularly in the study of Esteban et al, the NIPPV
group (114 patients) had worse prognosis related with the
conventional one (107 patients)*. The authors concluded
that 10 hours of re-intubation delay was an independent
risk factor for increased mortality in the NIPPV group.
Nevertheless, both studies suffered from significant
limitations. In the Keenan et al study, those limitations
included the use of very low inspiratory and expiratory
pressures (10 and 5 cm H20 respectively) and limited
experience in the use of NIPPV from the ICU’s person-
nel’'. In the Esteban’s study, the randomization process
included patients with moderate respiratory failure (mean
respiratory frequency: 29/min, pH: 7.39, PaC0O2: 46 mmHg)
whereas the respirator types, models of ventilation and
their parameters were not clearly defined®. It must be
emphasized that COPD patients in both studies were
14 vs 9 for NIPPV and control groups respectively in the
Esteban’s study and 3 vs 6 in the Keenan's study.

In conclusion, both the two multicenter RCTs showed
that NIPPV failed in the adequate management of patients
who suffered from acute respiratory failure within 48 hours
after endotracheal tube removal. However, the above
statement may be invalid in patients with COPD, since
their percentage in the two RCTs was quite low.

NIPPV as a prophylactic and/or supportive therapy
in the post-extubation period in COPD patients with
hypercapnia

A recent randomized controlled study of Ferrer et al
examined the use of NIPPV as a prophylactic and/or sup-
portive measure in patients with chronic hyper-capnia who
experienced a successful extubation (SBT success)®*2. The
first group (NIPPV group) immediately after extubation
was treated with NIPPV for 24 hours and subsequently with
conventional oxygen administration (Venturi mask). The
NIPPV group experienced within 72 hours after extuba-
tion, significantly reduced episodes of respiratory failure
(8 [15%] vs 25 [48%], odds ratio: 5.32 [95% Cl: 2.11-13.46,
p< 0.0001) in comparison with the conventional group.
Actually, in the 27 from a total of 33 patients who suffered
from respiratory failure and did not need immediate re-
intubation, NIPPV application restricted re-intubation in
17 individuals (2 from the NIPPV group and 15 from the
conventional group).

The use of CPAP

The application of continuous positive airway pressure
during spontaneous respiration in patients with acute
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respiratory failure may improve oxygenation, augment
right and left ventricular function and reduce work of
breathing®=>. Thus, its use during the weaning process
seems reasonable. However, relevant studies remain
limited®38,

In an old RCT of Feeley et al that included patients
with acute hypoxemic respiratory failure, the application
of PEEP during the shift from controlled to spontaneous
ventilation seemed to significantly improve oxygenation,
vital capacity and maximum inspiratory pressure®, A
randomized controlled study of Bailey et al that included
cardiothoracic patients after cardiopulmonary bypass,
compared effectiveness of CPAP and T-piece before
patients’ extubation. The study concluded that there
was no difference between CPAP and T-piece in terms
of oxygenation and length of ventilation®®.

In the study of Bohner et al 204 vascular surgery pa-
tients were randomized to receive conventional therapy
(99 patients) or the same treatment plus CPAP (99 pa-
tients)®. The prophylactic use of CPAP improved signifi-
cantly oxygenation but not the incidence of re-intubation
and cardiopulmonary complications. In the study of
Squadrone and colleagues 209 patients who underwent
a major abdominal selective surgery were randomized
in two groups. The first group received oxygen treat-
ment (104 patients) and the second the same treatment
plus CPAP (105 patients)*3. The prophylactic use of CPAP
reduced significantly the incidence of re-intubation and
pulmonary complications. Both studies found that the
CPAP group of patients had reduced hospital length of
stay and increased survival*>3,

CONCLUSIONS

Early and successful liberation from mechanical ven-
tilation is considered as a commonly occurring major
problem that the attending intensivist has to face in the
ICU setting. In these cases, the application of NIPPV can
be proven effective, since it can accelerate the weaning
process in selected groups of patients with acute-on-
chronic respiratory failure, whenever the commonly
used procedure of SBT fails. NIPPV application can also
limit the appearance of acute respiratory distress if it is
applied immediately after extubation in patients with
increased risk for development acute respiratory failure,
including those with COPD and chronic hypercapnia.
Finally, NIPPV seems to be ineffective in patients with
already established post-extubation acute respiratory
failure, except for those suffering from COPD.
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Mn Eneppatikdc Mnxavikog Asplopog otnv oéeia
avanveuoTtiki avemapketa (XA, kapdloyevéc
TIVEUHOVIKO odrja Kat mvevpovia e€aipouvat)

Anpritpiog Aayovidng

Mveupovoldyoc-EvtatikoAdyog
AlevBuvtric MEO
levikoU Noookopeiou NMavvitowv

Aé€erg KAeldLa

- Mn emepfatikd¢ Pnxavikog agpLopoc

- DETIKN TENOEKTIVEVTTIKI TTiEON AEPAYWYWV
- 00VOPOHO TTaXUCAPKIA-UTTOAEPIOHOU

- amoYPAKTIKO GUVOPOLO ATVOLKV GTOV UTIVO
- IAAyLa Huatpo@IKr oKAfpuvon

- Bapeia puacbévela

- Slatapayéc Bwpakikol TOLKWUATOC

- VEUPOLUIKA voorpata

- Tpadpa vwtiaiov pughov

- HETEYXEIPNTIKI QVOTIVEUCTIKI aVEMApKELD

ANnoypaepia:

AnprTplog Aayovidng
AtevBuvtrg MEO

Tevikd Noookopio Mavvitowy

MNEPINHWH. O Mn-Eneppatikog Aepiopog (MEMA), n mapoxn
SnAadn avanvevoTiKAg UTOOTNHPIENG XWPIG TN XPrioN TEXVNTOU
agpaywyou, éxel avadelyBei o€ pia ONUAVTIKN avamveuoTIKN HéBodo
Oepaneiag yla TNV avTIHETWMLON TNG 0&€i0G AVAMVEVOTIKNG VE-
ndapkelag (OAA). Movo téaoepelg epappoyég, omwe n OAA e€aitiag
nmapouvang XA, o€o¢ kapSloyevol MVEVOVIKOU OI8aTOC,
TIVEUMOVIOG 0€ avooOoKaToTaApéVOUC aoBeveic kat otav o MEMA
Xpnotupomolgitat yia tn SigukoAuven tng amodiacwAvwong o€
acBeveig pe XAM mou anétuyav otn Sokipacia autéparng ava-
nvon¢ (spontaneous breathing trial), umootnpiovtal pe 1oxupn
TeKpnpiwon. Ao tnv aAAn mAeupd, aAAeg epappoyéc MEMA
undpyouv, 6uw¢ umootnpiovtal pe acOevéotepn TeEKUNPiwon.
Katd ouvénela, dokipury MEMA Sikaloloyeital oTnv avTIPMETWMION
OAA ce may0oapKoug aoBeveic, 0€ TEPLOPIGTIKOU TUTTOU TIVEUHO-
vora0eieg (Sratapayéq OwPaKIKOU TOIXWHATOG I} VEUPOUUIKEG),
KaBwg Kal € METEYXEIPNTIKEG TEPIMTWOEIG. H MPOOEKTIKA emAoyn
TWV a00evVWV MPEMEL VA YiveTal CUHQWVA ME TIC S10DEGIUES KATEV-
BuvTtrpiec 0dnyiec kat TRV KAVIKA Kpion, AapBavovtag umoyn Tig
QMOAUTEG KOl TIG OXETIKEG avTEVOEIEIG, KABWE KAl TOUG TTAPAYOVTEC
KivéUvou yia anotuyia tou MEMA. Z1i¢ o§gieg KATAOTATEIG OL
acBeveic e MEMA npénel va mapakolovBovvtatl otevd, Sivo-
vTag mpoooxn Oxt povov ota {wTikd onpeia kat Tnv avtailayn
agpiwv, aA\d Kal aTNV Avean Kal TV KaAn avoxn tng Bepamneiag
ano tov acBevn. Mveduwv 2009, 22 (SvunmAnpwua 2):78-79.

MEMA T1A YINTEPKAMNNIKH ANATINEYZTIKH ANEMAPKEIA
2E MAXYZAPKOYZXZ AZOENEIX

581 00T ! H naxuoapkia (BMI >30 kg/m?) Bewpeitat eménpia otn clyxpovn SUTIKA
lavvitoad
T 2382 350230 Kotvwvia. H cuxvotnta twv maxtoapkwv acBevwv otn MEO au§avetal emi-

e-mail: lagonidis@gmail.com ong. Eival yvwoté 6t n voooydvog maxuoapkia €xel SpAUATIKEG CUVETTEIES
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YlO TNV TTIVEVHOVIKH AElTOUPYIa Kal N TTVEUHOVIKH Kapdia
givalr onpavtikA aitia eloaywyng otn MEO, pe avaykn
MNXAVIKOU agPIOPOoU, HE HEYAAUTEPN BvnNTOTNTA YIa
TOUG TAXVUOAPKOUG CUYKPLTIKA LLE TOUG N TTAXUCAPKOUG
aoBeveic.

Eivat amodedetypévo oti ot maxUoapkol aoBeveic Exouv
TIEPIOOOTEPA OUVOSA VOO UATA CUYKPITIKA PE TOUG U
maxUoapKoug, omwe XAI, Slatapay£g TN avanmvorg otov
UTTVO Kal TIVEUUOVIKN UTIEQTAON, OTEPAvIaia vOOO Kal
aptnplakn unéptacn?. Exel emiong Bpebei 611 n Tveupo-
via kat n umo&uyovaipikr) OAA fitav ot 1o CUXVEG aITiEG
£1l0AYWYNG YA TOUG Taxuoapkoug acBeveic otn MEG?,
Mapd to yeyovdg 0T kat ot SU0 OHAdEC (TTaxUoapKol Kat
pn) gixav Toug idloug deikTeg BapuTnTag VOOOU KATA TNV
€loaywyry, ol TaxUoAPKOL €ixav HEYAAUTEPO PUECO XPOVO
voonAeiag, uPnAdTEPN cuXVOTNTA EMIMAOKWY 0Tt ME®
Kal 110 mepateTapévn mepiodo amoyalakTiopoL amno 1o
MNXAVIKO AEPIOUO.

MAOOODYZIONOTIA

Av kat SV gival EMAPKWE TEKUNPIWHEVO, TIEPiTOU 20%
TWV elcaywywv otn MEO ogeilovTtal o€ un avtippomou-
MEVN avamveuo Tk 0&éwaon og maxoapKoug aoBeveic'.
S0pgwva pe Tn peAétn tou El-Sohl kat ouv undpyouv
OPKETOI AITIONOYIKOI TAPAYOVTEC, OTIWG N TTVELOVIA, TO
TIVEUMOVIKO 0idnua, n unmepdocoloyia @apudakwy Kat n
TIVEUMOVIKN €UPBOAR, aAAd n cuxvoTnTd Toug Sev @ai-
VETAL va S1MEPEL CUYKPLTIKA PE TOUG UN TTAXUOAPKOUG
aoBeveic?. AvTIOETWC éva onUAVTIKA UPNASTEPO TTOCOOTO
maxVo0PKwWY acBevwv mapouctalet mveupovikn kapdia?.
Méxp1 OTIYURC OTNV MAEIoPN@ia TwV TaxUoAPKWY acOe-
VWV UE 0&EI0 UTIEPKATIVIKI] AVATIVEUOTIKI) OVETIAPKELQ
Oev €xouv evtomoTei artioAoyikoi mapdyovteg'. Auto To
YEYOVOG iow¢ umodnAwvel Tnv Umapén Slatapaxwv TN
avamnvongkatd tov Unvo (sleep related breathing disorders
- SRBD) mou oxetiovTal pe TNV maxuoapkio®*, dmwc ivat
Ol ATTOPPAKTIKEC ATTVOLEC KAl 0 KUPEAISIKOC UTTOUEPIOUOC.
2€ Jla PEAETN ava@opdg ol Rubec kal cuv. mpoteivouv
Mt amAni katataén Twv maxUoapkwy acBevwv pe ofeia
UTTEPKATTVIKI AVATTVEVOTIKA AVETTAPKEID OUPPWVA PE TNV
umapén kat 1o abuod datapaywv TNG avamvorg Katd
TOV UTTVO Kal Ta 6UVOSd avamveuoTIKA VOO LATA TOUG.
low¢ auTd va amoteei éva Xprotuo epyaleio Katd tnv
QVTILETWTTION TWV 0&€wv emelcodiwv kabBwc Kat yia Tnv
€vdel§n avaykng PNXavikig umootripiéng Tou agPIGUOU
oTO OTitl, HETA TNV £€£000 ATTO TO VOOOKOEIO.

H mAgloPnoia Twv aoBevwv Pe amo@PaKTIKO oUV-
Spopo amnvolwv otov Urvo (AZAY) €xouv GUOIONOYIKO
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KUPENSIKO AEPIOUO KATA TNV eypriyopon. Qotdco 10-15%
Twv aoBevwv pe AZAY mapouactdlouv uToagpIopd Katda
TNV EypRyopPon, L€ amoTéAEOUA TNV EU@AvVion utofuyo-
VAIUiaG, UTTEPKATTVIAG KAl TIVEUHOVIKAG UTTEPTACNG KATA
Tn S1dpKELa TNG NUEPAC, EVW TTEPITIOV Ol HIooi €€ AuTWV
€xouv To Kahoupevo ouvdpopo emKkAAUYNG (dnh XAM
KOl ATTO@PAKTIKO GUVOPOO ammvolwV OTov UTVO)"S, evw
ol urtdAotrol TACYXOoLV ATTO TO GUVSPOUO TTAXUCAPKIAC
UTTOAEPIOUOU'™®,

H oplotikn S1dyvwon tou AZAY TEKUNPIWVETAL PE
AVATTVEUOTIKH TTOAUYPAQia i TTOAUCWHATOKATAYPAPIKN
MEAETN TOU UTTVOUL. H eguévouca UTTEpKATVIa KaTa TN
S1dpkela TNG NUEPAg, Mapd TNV EMAPKN £papuoyn Oe-
pameiag CPAP, umodeikvuel Tnv UTTAPEnN AVATTVEUOTIKNG
1 MVEVUOVIKAG TaBoAoyiag.

H ouxvotnta tng 0&eiag unEPKATVIKAC AVATTVEUCTIKAG
avendpkelag otov MANBuoud acBevwy pe AZAY mapa-
MEVEL AyvwaoTn. X€ KA TTOAAIOTEPN UENETN TIPOTEIVETAL
OTLN BapUTNTA TWV VUKTEPIVWY ATTOKOPECHUWY ATTOTEAEI
KOAUTEPO TTPOYVWOTIKO SeikTn OAA o€ OUYKPLON HE TO
Seiktn amvolw/umomnvolwy, evw n AZAY o édagog XA
mBavotata avédvel mepattépw Tov Kivouvo gugaviong
unepkamvikrig OAAS,

O KUYPEAIBIKOC UTTOAEPIOUOC KAl GUVETIWG N NUEPNOLA
UTIEPKATTVIO O TNV TIAXUOoapKia e§nyeitat amo Tpeig KUPIoug
MNXAVIOPOUC, TN HEIWPEVN BwpaKIKn evevdoToOTNTA, TN
METABOAN TOU QVaTTVEUCTIKOU EAEYXOU KAl TIG AUENUEVEC
QAVTIOTACELG TWV AVWTEPWY agpaywywv. O KUPeNISIKOC
UTTOAEPIOPOG EivVal TO 0POCN O TOU CUVOPSHOU TTaXUCAp-
kiag umoagpilopou (obesity hypoventilation syndrome
OHS), mahaidétepa yvwotd wg ouvdpopo Pickwick. Ot
Slatapayég TNG avamvorg Katd Tov UTTVo UImopEi va -
(PAVIOTOUV WG ATTOPPAKTIKEG ATTVOLEG KAl UTTOTTVOLEG, WG
AMOPPAKTIKOC UTTOAEPIONOC € attiag avénuévwy avtl-
OTACEWY OTOUC AVWTEPOUC agpaywyoul¢ r/kal €€ attiag
KEVTPIKOU UTTOAEPIOHOUE,

H ouyvotnta OHS sival 36% og aoBeveic pe BMI 35-
40 ka1 48% og aoBeveic ue BMI >50. EvSiagpépov gival ot
miepimou 80-90% Twv aoBevwv pe OHS €xouv cuyXpovwe
VUKTEPIVO UTTOAEPIOMO KAl ATTOPPAKTIK Amvola Tou
unvov’. H ouxvotnta epgaviong umepkamnvikng OAA @ai-
veTalva gival uPpnin o acBeveic pe OHS. Avagépetal 0Tt
oxedov ol piooi acBeveig pe OHS elonxdnoav otn MEO
A0V TNG MIAC POPAG TTPOTOU TebEl N oploTIKN Sidyvw-
on, VW OL TIEPIOCOTEPOL £ AUTWV AVTIUETWITIOTNKAV UE
EMEUPBATIKS PNXAVIKO AEPIOUEE.

‘Exel amodeiyBei 611 n XAl givat umevBuvn yla vuktepivo
UTTOAEPIOHO Kal 0oBapouc amoKopPEGHOUE TTOU Eival TTIO
évtovol kata Tov urivo REM. Orammokopeopoi autoi oei-
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Aovtal o€ pelwpévn SpaoctnPIdTNTA TWV AVATTVEUCTIKWY
MUWV, ENATTWHEVO AVATIVEUOTIKO OYKO KATA ToV UTTVO Kal
au€nuévo VEKPO XwPOo°. ZToug TaxoaPKoUG aoBeveic e
XA, auTr N Hop@n VUKTEPIVAG AVATTVONG EMIITPOOTIOETaL
OTIG QVATTVEUOTIKEG OUVETIELEG TNG TTAXUOAPKIAG.

Ot aoBeveic pe ouvdpopo emkaiuPng (dnA. XAl kat
OUVOPOUO ATTOPPAKTIKWY ATTVOLWV OTOV UTIVO)'® éxouv
MO 0oPBapPOUC VUKTEPIVOUC ATTOKOPECHOUC CUYKPITIKA
pe aoBeveic pe XAl 1} cUVOPOUO ATOPPAKTIKWY ATTVOLWV
otov Unvo. EmmAéov, mepimou 1o 40% Twv acBevwv e
oLVSpopo emKkANUYNG e€ENicoOLV NUEPOIA UTTEPKATTVIO
mapd ™ Atyétepo cofapr ano@paén Twv aspaywywyv
OUYKPITIKA pe aoBeveic mou maoxouv puévo amo XAI
OTIWC AUTH EKTIUATAL PE Bdon Ti¢ TIéG FEVT. Autn n
nUepPnola unepkanvia cuoxetiCeTal pPe tn faplTnTa TNG
VUKTEPLIVIG UTTEPKATTVIAG.KAL CUVOOEVETAL CUXVOTEPA ATTO
TIVEUMOVIKH uttéptaon'®.

H ouyxvotnta epgpaviong OAA og aoBeveic pe ouvdpopo
emKkAAUYNG Sev gival yvwotn €mi TOU TTAPOVTOC, OUWE
PAIVETAL VA OTTOTEAEI GNUAVTIKO TTAPAYOVTA EICAYWYNG
otn MEG.

EKTIMHZH THXZ YNEPKATINIKHZ OAA
2E MAXYZAPKOYZ AZOENEIX

Oumayuoapkol acBeveic ue OAA cuvnBw¢ epgpavido-
VIOl € UTTEPKATTVIKN eyKe@aNomdBela, €1 kapdiakn
QVETIAPKELQ, TIEPIPEPIKA O1drHaTa Kal npepriola Anbap-
YIKOTNTA. ZTIC TTEPITTWOELS TTOU CUVUTIAPXOUV KApSIaKA
VOO MATA A KATIOlA CUYKEKPIUEVN Kapdlopuomndbela, ot
aoBeveic autoi €xouv kapdiopeyahia kal SIAUETO 1 KUYE-
MK oidnua otnv akTivoypagia Bwpakog. Yrmoypia yia
Slatapayég avamvong Katd Tov UTTVO KAIVIKA UImopEi va
T€0€l 0 a0BeVEIC e TUTTIKO UTTOAEPIOUO KATA TOV UTIVO
N akdpa o€ aoBeVEiG UE KEVTPIKEG /KAl ATTOPPAKTIKEG
AmvoleG. AUoTUXWG, KATA TV o&eia @Aon n VUKTEPIVA
oéuuetpia dev gival emMapkw¢ evaicOnTn yla va TeKunPL-
wOei oploTiKA n S1Ayvwon avamveuoTIKwY Slatapaxwv
KATA TOV UTIVO.

Ztnv ofeia @aon emiong n dievépyela MOAVCWA-
TOKATAYPAPIKAG HEAETNG KATA TOV UTIVO OTO XWPO TNG
ME® 1 tng MAQ® eival SUGKOAN Kkal MPAKTIKA aduvatn.
EVOANGKTIKA N avarmveuoTIKE TTOAUYPA@ia, AKOUA Kal EGV
Sev gival TOoo guaioONnTn, umopei va SWoel GUYKEKPIUE-
VEC TTANPOPOPIEC OXETIKA e AUTEC TIC SlaTtapaxéc. Katw
and T TPONYOUUEVEG CUVONKEG AoLTTdV, N VUKTEPLIVA
AVATIVEUOTIKA TTOAUYpa@ia xpnotlomoleital Kupiwg yia
NV mMePLypaQr TS PACIKAC MOPPAC TNE AVATTVEUCTIKNAG

MINEYMQN Zvpmnpwuartiké Tevyog 20, Topog 220¢, 2009

Aeltoupyia katd Tov UTvo. Av Kat Sgv gival EMOPKWG
TEKUNPIWHEVO, UTTAPXKEL TTPOPAVWCS ONUAVTIKN METABOAN
NG LOPPNC TOU AEPIOUOU OTOUC TTAXUOAPKOUG A0BEVEIC
avdpueoa otnv oegia gdon Kal oTnv otabepomoinuévn
KAWVIKN kataotaon'. la mapddelypa, onUavTikd mocooTd
a00evwVY e UTTOAEPIOMO KATA TN SIAPKELD UTTEPKATTIVIKAG
OAA Sev gpgaviouv nueEPROLA 1} VUKTEPLVN UTIEPKATTVIA
META TN otabepomoinon Toug'. Q¢ €k TOUTOU 1 TTOAUCOW-
HaToKaTaYPAPIKA MEAETN TOU UTTVOU TIPETTEL VA YiveTal
O¢€ EpyaoTrplo UMVou o€ GAouG Toug aoBeveic, cuvnOwg
EVTOC TPIWV UNVWV PaTd 1o 0V emelcdo1o'.

Q01600 0 BACIKOC OKOTIOC TNG SIEVEPYELAC AVATIVEU-
OTIKNG MoAuypagiag otnv oéeia @don gival n pubuion
TOU AVATIVEUOTHPA UE OKOTIO TN BEATiwoNn Tou NuePnol-
OU/VUKTEPIVOU UTTOAEPIOMOU /KAl TwV ATOPPAKTIKWY
1 KEVIPIKWY AmVoLlwV TTou XapaKtnpi{ouv auTtoug Toug
aoBeveic. lNa to okomd autd BewpolvTtal amapaitnta va
givai S1a0éaipa pia euxpnoTn Kat avOeKTIKH CUOKEUT Ka-
Taypa®nig TAAICIWHEVN aTTO TO KATAAANAO AOYIGUIKO.

Ava@opIKd e ToV KATAAANASTEPO XPOVO SIEVEPYELAG
TNG AVATIVEUCTIKNAG TTOAUYPA®Iag Ol CUCTACELG TTAPA-
HEVOUV OKOMUN ACAQEIG KAl PN TEKUNPLWHEVES. Mepikoi
ouyypagPeic cuvioTouv TN SlEvEpPyela TNG eEETAONC WOAIG
eNeyxOel emapKWE N avamveuoTikr o&£waon, KAt Tn mPoTi-
MNON yia OAOVUKTIA KaTaypa@r SIOTL TTApEXEL KAAUTEPA
amoteAéopata’. Kata tn Siapkela tng e€étaong otov
UTTVO Kal OTIG TIEPUTTWOELG TTIOU €ival avaykaio, Pmopei
va xpnotuomolnBsi ofuydvo ce xapnAn pory, aAAd Tpé-
miel va Statnpeital oo 1o duvatov xapunAdtepa yia va
€xoupe tn PEATIOTN SuvaTh EPUNVEI TWV KATAYPAPWY
TOU KOpeopoL Tou 02,

ANTIMETQNIZH TON AZOENQN
ME NMAXYZAPKIA KAI YIIEPKATINIKH OAA

H avTIpeTWMION aUTWV TWV A0BEVWV HE PNXAVIKO OE-
plopo empBaietat 6tav pCO2 >45mmHg ri/kat pH<7,35,
EKTOG €AV oUVTPEXOULV eVOEI&EIC yia dpeon SlacwArvwon,
oMW o€ KoINloKEC appubuiee, Bpadukapdia, aipoduva-
MIKN aotdbela, eykepalomdBela mou dev BeATiwveTal
oe MEMA, eppévouoa umofuyovalia Kat avatopiKn
amoéepan Tou avWTEPOU agpaywyou. To OKETTIKO TNG
AVTIMETWTTIONG TNG uTTEPKATTVIKAG OAA ne MEMA oTtoug
aoBeveig pe cUVOPOUO TTAXLCAPKIAG UTTOAEPIOMOU Kal
oLVSPSHOU ATTOPPAKTIKWY ATTVOLWY OToV UTTVO gival va
MElwOEei To avamveuoTiko opTio', va auénBei n Bwpakikn
€VeVOOTOTNTA, va BeATIWOEL 0 VUKTEPIVOG KUPENSIKOG
UTTOAEPIOUOC KAl TEAOG VA ETAVAPPUOUICTOUV TA ATTVEU-
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oTIKA Kévtpa'. H amotuyia tou MEMA o€ autoug Toug
aoBeveic kupai vetat amo 0-36%.

2XETIKA YE TNV AVTIUETWTTION TNG UTTEPKATTVIKNG OAA
o€ aoBevei¢ pe oUVOPONO TTAXUCAPKIAG UTTOAEPICHOU,
N AVaTVEUOTIKA UTTOOTAPIEN OToXEVEL 0TN PeATiwon
TOU KUPEAISIKOU UTTOAEPIOMOU KAl [IE AUTH TNV £vvola N
BETIKN EIOTIVEVOTIKN TTiEON €ival n Mo Kpioiun mapdpe-
TPOG. ZUMQWVA HE KAIVIKEG EAETEC cUVRBWC amartteital
EIOTIVEVOTIKN Tieon >22 cmH20 e€aitiag Tng XapnAng
BwpaKIKAG euevdoTdTNTAC. H BETIKN EKTTVEVCTIKN TTiEON
Oev mapéxel kamola mpayuatiki Bepameutikn emidpaon,
€@oOoov auToi ol aoBeveic Sev epgavifouv amoPPAKTIKES
amnvoleg kat urtémvolec. H Bértiotn pébodog agplopou
givat n umootrPIEN TG Tieong (pressure support) pe Tn
XPrioN avamveuoTHPwWY UTEPCUUTIESTH (turbine-driven)
n avanveuothpwv MEO. ZTIG TEPIOCOTEPEG TIEPITTTWOELG
Xpeldletal pla epedpIkr ouxvOTNTA AVATTVOrG AOYw TwV
mMOavWV KEVTPIKOU TUTTOU ATTVOLWV KATA Tov Umvo. Eav
XPNOIMOTIoLEITAl HOVO KUKAWMA amatteital n umapén
EKTIVEUOTIKAC BaABidag i cuoTnua avtippomNong Twv
Slagpuywv'.

EVOAAGKTIKA O AgPIOPOG OYKOU UE TIPOKABOPIoS TNG
ponc (flow-preset mode) emtpémel KAAUTEPO ENEYXO TWV
TTOPEXOUEVWY OYKWV. MeTd TNV €060 QMo TO VOOOKOUEIO
Ol TIEPIOCOTEPOL ATTO AUTOUG TOUG ACHEVEIG aVTIHETW-
miovTtal e oUOKeVEG SIPATIKNG BETIKNG THiEONC XWPIC
CUUTTANPWUATIKO 0§UYOVO'™2,

Eivai Aoyikn n epappoyr MEMA pe Sipaocikn BeTikn
mieon w¢ MPWTNG YPAUUAS EMAOYr 0TOUC aoBevEiC pe
OUVOPOO TTAXUCAPKIOG UTTOOEPICHOU KAl ATO@PAKTI-
KEC ATVOLEG OTOV UTIVO. ZUVIOTATAL N Xprion £peSpPIKNG
OUXVOTNTAG AVATIVONG, EVW N ATTOTEAECUATIKN PEON
BETIKN EKTTVEVOTIKN Tieon eival 6-9 cmH20. Me tn BeTikn
EKTIVEVUOTIKH TIiEON 0TAOEPOTTOIOUVTAL Ol AVWTEPOL AEPQ-
YWYOIi Kal armo@eVYETAL N CUUMTWON KATA TIC aKOAOUBEC
€10TIVOEC. MeTd Tn BeAtiwon Tou KUPeAISIKOU UTTOAEPL-
OpoU Kal avaloya pe Ta amoteAéopata Twv eEeTAoewy
OTO EPYAOTIPLO UTTVOU, KATTOLOL €K TWV ACBEVWV UITOPOUV
va ouvexioouv pe ouokeury CPAP oto omiti. Movo €vag
TIEPLOPIOMEVOC aPIBUOC auTwy Twv acBevwy Ba eixav
O@EeNOG amé unXavik ummooTAPIEN TNG avanvong oTo
OTI{TI JE OUOKEUN TTOU va €xel SuvaTtdTNTaA Yia agpiopd
oykou pe mmpokabopiopd tng porig (flow-preset mode)
oTo omiTl.

H epappoyry MEMA pe Sipaoikn mieon Bewpeitat n
KataAAnASTePN PEBOSOC OTOUC ACBEVEIC [UE UTTEPKATTVIKE
OAA ka1 6UVOPOO EMKANLYNC, AV KAl i0WCE O TUTTOC e
OEPIOUO OYKOU Va €ival XprioIoG O HEPIKOUG €€ AUTWV.
Metd tnv £€€0d0 amd Tn MEG n peydin mAslopneia Twv
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aocBevwv avTipeTwmtiCovTal To AmoTEAECUATIKA PE St
PaoIKN BeTIKN TTieoN 1] AEPIOUO OyKou, av Kal To CPAP
pmopei va gival amoteAéoel evaANAKTIKN emIAoyH. Mepikoi
ouyypageic mavtwe umootnpifouv 61t to CPAP ival moh-
NG POPEC KAKWE AVEKTO, EVW N UTTEPKATTVIA UMTOPEL va
ETAVEPPAVIOTE( dTaV UTTAPXEL OUVOPOUO emKAAUYNG. H
Xopriynon o&uyovou mavtwe Katd tn S1apKeLa Tou UTTVou
gival amapaitntn otnv meloPneia Twv acBevwv.

JUUTTEPACHATIKA, AV KAl N TEKPNpiwon givat mtwyn,
SikatoAoyeitat n epappoyry MEMA wq urootnpIKTiKe pébo-
80¢ TIPWTNG YPAUUNG O& TaxUoapvoug aoBeveig e o&eia
UTIEPKATTVIKH AVATIVEVUOTIKN avemdpKela. [pogteivovtal
WG XapakTNEIoTIKA Tou MEMA, o TUmog TG S1pacikig
miieonc, n Umapé&n EPESPIKNG AVATTVEUCTIKNG OUXVOTNTOG,
N XOPNyNnon CUPIMANPWAUTIKOU 0§uydvou GUU@WVA UE
TIG AVAYKEC, N EMAOYN UPNAWV EICTIVEVOTIKWY TIIECEWV
o€ a0Beveic pe cLVOPOUO TTAXVOAPKIAC-UTTIOAEPIOMOU 1
HE oUvOpopo emMKANUYNG Kat TENOG N emMAoyr UPNAWV
EKTIVEUOTIKWV TIIECEWV O€ ACOEVEIC e ATTOPPAKTIKO
ouvdpopo amvolwv otov Umvo. Emi amotuyiag tou TUMOU
Me TN S1paciKn TiEoN TTPOTEIVETAL O AEPIOUOC OYKOU, UE
pokaBoplouévn por.

BIBAIOTPAQIA

(BAéme ayyMKO Keipevo)

MH ENMEMBATIKOX MHXANIKOXZ AEPIXMOX
2THN O=EIA ANATNEYZTIKH ANEMAPKEIA
2E AANNEZ AIATAPAXEX NEPIOPIZTIKOY TYNOY

Ot Slatapayég meploploTikol TUTTOU AmoTEAOUV TNV
Mo ouxVvr €vOelEn yla pakpdag SIAPKELAG HNXAVIKO ag-
PIOUO OTO OTITI, KABWC To 65% TWV AgpPI{OPEVWVY OTO
ottt acBevwv €xouv vooo Tou BwPAKIKOU TOXWHATOG
Il VEUPOUUIKA VOOO'. AVTIBETWC, Ol aoBeVEiC e TTEPLOPI-
OTIKA QVATTVEUOTIKA VOOO QVTITTPOOWIEVOLV UOVO TO 9%
TWV EI0AYWYWV OTIC AVATTVEVOTIKEC Movadec EvtaTikng
Ogpaneiac?.

Evw éxel amodelyBein a&ia tou MEMA otoug otabepoug
a0BeVEi e TTEPIOPIOTIKI VOOO Kal XpAOVIA AVATIVEUOTIKN
avemdpkela, Sev UTTAPXEL LAPTUPIA ATTO TUXALOTIOINMEVEC
ENEYXOUEVEC UENETEC OXETIKA LUE TNV EQAPHOYI TOU OTIC
ofeiec KATOOTACEIC.

AT TIC O1APOPEG UENETEG, TTOU ACXOAOUVTAL LIE TETOLOUG
aoBeveic, paivetal OTI N AVATTIVEUOTIKH AVETIAPKELA TTOU
o@eileTal o€ SlATAPAXES TIEPIOPIOTIKOU TUTIOU XpEtaleTal
Sla@opeTIKn TPooéyylon an’ OTL EKeivn TTou o@eileTal o€
QATMOPPAKTIKI VOCO.
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MEMA XTHN O=EIA ANATNNEYZTIKH
ANENAPKEIA ZE AIATAPAXEZ TOY OQPAKIKOY
TOIXVMATOX

> & a0Beveic pe oofapn KuewokoAliwon kal oeia
amoppUBUION TNG XPOVIAC AVATTVEUCTIKAG AVETTAPKELAC,
0 KUPIOTEPOC TABOPUGIOAOYIKOC UNXAVIOUOC ival N €K-
OECNUACHEVN HEiwoN TNG EVEVOOTOTNTAC TOU BWwPAKIKOU
TOLXWUATOG. EVw N avamveuoTiky waon givat QUOLOAOYIK,
Ol UNXAVIKEG avwHaieg Tou Bwpakikol KAwRoU Sev emi-
TPETOUV TNV EKPPACT TN OTNV AVATTITUEN TIIECEWV IKAVWV
Yla TN QUOIOAOYIKH EKTTITUEN TWV TIVEUMOVWV. H uttepka-
Tvia avantoooeTal, 6Tav n SUVAPN TWV AVATTVEUCTIKWY
MUWV VO TEPEL O OXEON HIE TO POPTIO TTOL SEXOVTAL AOYW
NG EAATTWUEVNG veVOOTOTNTAC. To auénuévo €pyo TG
aAvVaTTVonG Kal n eEAATTwpEVN MUK Spactnplotnta Katd
N S1dpkela Tng REM @dong tou Umvou odnyei emiong o€
UTTEPKATTVIO, TIPIV AUTH YiVEL EUPAVC Katd ta Babutepa
otddia tou NREM Umvou kat katd tnv eypriyopon(16). H
av&non TNC AVTIOTAONG TWV AEPAYWYWV Kl TO EVOOYEVEC
PEEP, o€ avtiBeon pe toug acBeveic pe XA, gaivetal va
maifel pikpd povo poho, evw o Prixag Sev dlatapdooeTal
OTIWG OTA VEUPOMUIKA voonpata. Emiong kat n Siaxeipion
TwV BPOoyXIKWV EKKPicEwV Sev amoteel onUavTIKO TIPo-
BAnua oTIC KATAOTACEIG AUTEC.

AvoTtuxwe, BiPAoypagikd dedouéva uTdpXouV UdVO
amo MOAU PIKPEG OEIPEG appWOTWV, ol omoieg Seixvouv
OTILN o€gia avamveUOTIKI AVETTAPKELQ O A0OEVEIC UE KU-
(PWOKONWON UIMOPEI VA AVTIPETWITIOTEL N EMEPPATIKA PE
QEPIOPO apvNTIKAG i OeTikng Tieong(3). NMpdopata ot Banfi
etal é5ei€av avaoTpo@r TNG AVATTVEUOTIKAG 0§£WaNC, TTOU
oxeTiloTav pe Aoluwén, og KUPWOKOMWTIKOUG A0BEVEIG
mmou eAApBavav pakpdc SIAPKELAG UNXAVIKO AEPICUO OTO
omiti, avéavovtag Tn SIAPKELA TOU AEPICHOU TTAVW amd
20 wpEC pe avamveuoTAPES dykou N mieong(4).

MEMA TIA THN O=EIA ANATNEYZTIKH
ANENAPKEIA ZE NEYPOMYIKEX AIATAPAXEX

H @uololoyikr AetToupyia TOU avamveuoTikoU GUCTH-
patog e€aptaTal amd Toug MaPaAKATW TapdyovTec: 1) amd
TOUG EIOTTIVEUOTIKOUG HUEG TToV gival umreuBuvol yla tnv
€€a0@ANION EMAPKOUC AVATTVEOIEVOU OYKOU, 2) ATTO TOUG
EKTTVEVUOTIKOUG HUEG TTOU OXeTI(ovTal hE TNV IKavoTNTa Yla
ATTOTEAECHATIKO Brxa Kal 3) amd Toug HUEC TTOU VEUPW-
VovTal amod ToV MMPOUNKN, Ol OTIoi0l TPOCTATEVOULV ATIO
v 10po6®non. H teleutaia giavi n kUpla artia amotuyiag
Tou MEMA Kkatd TV o&gia avamveuoTIKr QVETTAPKELD OTA
VEUPOUUIKA vooripata (NMN)°.

TINEYMQN Zvpmnpwuartiké Tevyog 20, Topog 220¢, 2009

H oeia avamvevotiki avendpkela (OAA) cuvnBwe
TIPOKAAEITAL AT AOIMWEELC TOU AVATIVEUOTIKOU UE ATTo-
TéAeopa tn Slatapayn TwWV TPLWV HUIKWV OTOIXEIWV TTOU
avagépOnkav mapamdvw. Ot acBeveic epgavifovtal KAvi-
KA e eMITOAALEG AVATTVOEC, XPrON TWV EMKOUPIKWY HUWV,
BwpakokolAlakr acuvépyela kal opBomvola. Ta aépla
aipatog, N {wTikA XwenTIKOTNTA, N HEYLOTN EICTIVEUCTIKN
KOl EKTIVEUOTIK TTHiEON Kl N WEYLOTN EKTTIVEUOTIKI PO KATA
10 Brixa (peak cough flow) mpénel va ekTipwvTtal kat va
mapakohouBouvTal avd TaKTA XpoviKd Staotripata. AUTEG
Ol QVTIKEIUEVIKEC TTAPAMETPOL Hali UE TNV KAVIKA EIKOVA
givat Suvatov va mpoAEPouv TNV avaykn yla nXaviko
agplopo. H umoaipia eivatl cuvnBwE mMPWIKOo VPN A KAl
€lval aTTOTENEG A TWV ATEAEKTACIWY KAl TNG CUYKEVTPW-
ong ekkpioewv i mveupoviag. H umepkamnvia amoteAei
OO0 EVPNUA ETTIKEIMEVNG AVATIVEUOTIKNAG AVETTAPKELAG.
‘Evag mpakTikdg kavovag (o kavovag twv 20/30/40), mou
TipoTelivetal amd toug Lawn et al'3, eival moAv xpnrot-
Mo¢ otnv and@paon TnG évapéng TNG AvaTmveEUOTIKAG
unootNEIENG. ZWTIKN XwpnTikoTnta <20ml/kg, Héylotn
€10TIVEVOTIKN Mieon<30cmH,0 kal péylotn EKMTVEUOTIKN
miieon <40cmH,0, BpéBnke &TL Seiyvouv MW N KATACTACN
e€eNloOETAL OE AVATIVEUCTIKI AVETTAPKELD. H gpappoyn
EVOC TIPWTOKOANOU LE TIPOETIAEYUEVEG EVEPYELEC, TTOU
mepIAapPavel Tnv meplodiKry EKTIUNON TNG TTVEUHOVIKIAG
Aertoupyiag Twv acBevwv pe NMN, Tnv eKTiunon tou
Xpovou évapéng epappoyns MEMA oto omitt kat Tnv
EVTATIKOTIOINON TNG PNXAVIKAG uoorifnong tou Prixa e
06nyo Tov KopeoUO O,, £xel BpeBei 6T pelwVEL oNUAVTIKA
TO MOCOOTO EI0AYWYWYV OTO VOOOKOMEIO e OAA.

Mévo uia pikpr peloneia acbsvwv pe NMN euga-
vietal pe OAA w¢ TNV mpwtn ekdrnAwon ¢ vooou. H
mAdyla puatpo@iky okAnpuvon pe taxeia €€NEn, to
ouvdpopo Guillain-Barre kal n moAuveupopuonddela Tng
Movadag Evtatikrig Oeparmeiag amote oV TIG TTLO CUXVEG
artieg tng OAA (mivakag 1).

MYATPO®IKH NAATIA ZKAHPYNZH (MNZX)

H BvntotnTta Twv voonAsvopévwy acBevwy pe MM
gival mepimou 15%. AuoTtuxwg ot aoBeveic ue MM kat
OAA miou dlacwAnvwvovTal, oridvia amoyalakti(ovtal
KL EMOTPEPOUV OTO OTITL H KATAKPATNON EKKPICEWV Kl
aKoAoUBWG ol ateAeKTATIEG amalToUV Tn cux Vv (iowg KABe
5-10 Aemtd) Xprion TexVikwy umooriBnong Brixa kabwg kat
n ouvexn epappoyr) MEMA péxpt tn péxpt va BeAtiwBei
n avtaAlayn Twv agpiwv. Me autr Tnv évvola, n epovTida
TIOU TIPOG(PEPOUV OL VOONAEUTEG KOl OL PUOIKODEPATIEUTEC
0 autoUG Toug aoBeveig ival xpovoopa Kal EMoUEVWES O
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MINAKAZ 1. KUpleg vEUPOUUIKEC Slatapayég TTou CUOKETI(oVTal e O&Eia AVATTVEVOTIKN avemapkela®

Kivntika vevpa Nevpopuiki MuomnaOsieg NwTiaiog puelog EmikTnTEC VEUPOMUIKEG
cuvayn Satrapayég
Muatpo@ikr mhayta Bapeia puacBévela  Muotovikr duotpogia  Tpavuata MoAuveupouuonddela
okArjpuvon ™m¢ MEO
>0vépopo Guillain-Bare Muikn duotpogia Eykapoia JUeAiTiq
Duchenne

POMNOC TTOU KaAoUVTAL va TTai§ouv Ta UEAN TNG OIKOYEVELNC
kaBioTatal ToAD onUAvTIKOC. STV MAsloPn@ia Twv aobe-
vV auTtwv n OAA umopei va avaotpagei. Mapdia tavta
O€ UEPIKOUC aoBeveig eival emMTAKTIKA N SlacwAnRvVwon
Kal 0 EMEPPATIKOG UNXAVIKOG AEPIOUOG YIa 24-48 WPEG Pe
oKOTIO TN EKOUPAC TWV AVATIVEUOTIKWY HUWV KAl TNV
OTOTEAECUATIKI) ATOUAKPUVON TWV EKKPIoEwVE. MeTA TNV
emitevén TWV MApATAvVW oTOXWV UIMOPEL va gival QIKTRA
n anoSlaowArvwor Toug Kal n epapuoyry MEMA.

AvoTUXWE OV UTIAPXOLV TIOANEC IENETEC JUE ONMAVTIKE
SUvapn Tekunpiwong, mou va acoAoUvTal e To POAO TTOU
é€xeto MEMA otnv avtigetwmion tng OAA og aoBeveic pe
TAAQYIO LUATPOPIKN OKARjpuvoT. AuTéC TTou gival SnUool-
gVpéveG otnpiCovtal o€ piIkpd aplBuo acBevwv pe MM
TTOU AVTIPETWTITIOTNKAV e MEMA o€ cuvduao o n OxL e
MNXAVIKESG TEXVIKEC ATTOBOAAC TWV PPOYXIKWY EKKPICEWV.
JUPEPACUATIKE, N amotuyia Tng Bepaneiag pe MEMA
@aivetal va gival pikpotepn otnv opdda pe MEMA kai
Xwpi¢ mpounkikry Sucheltoupyia'2,

ZUUPWVA E TNV EUTTEIPIA MEPLIKWV CUYYPAPEWV?, OE
aoBeveic pe MM xwpi¢ MPOPNKIKK CUMUETOXH Kal E
OAA, n xpron ouvexoug MEMA Kat eVTATIKNAG MNXAVIKAG
uroforBnong tou Prixa, gixav emtuyia 100% xwpig va
amnatteitat StaocwAnvwon fi BPoyxooKOTNON yia TV armo-
MAKPUVON TWV EKKPIoEWV'.

‘Ocov agopd 1o TUTTO AEPIOMOU, TTIPOTEIVETAL N XPNOI-
pomoinon agpLlopou GyKou He PNAOUG AVATIVEOUEVOUG
OYKOUG, WOTE VA MITUYXAVOVTAL XL UOVO 1KV EKTTTUEN
TWV TIVEUUOVWY, aANA KAl EMTAPKAC CUCOWPEUCN aépa
(air-stacking) yia tnv eniteuén amoteAeopatikoL Prixa.
MpoTteivetal emiong N epappoyn TWV MAPATTAVW HE TN
BonBsla emotopaTog Katd tn SidpKela TG NUEPAG Kal
PIVIKAG I OTOUATOPIVIKAG HACKAG KaTdA TN SIApKEID TOU
UTTVOU. 2TNV TIEPIMTTWON TTOU Ol ACBEVEIC, UE TIC TapaTTd-
vw peBodoug, metuouV amoTeAecUaTIKY amofoArf Twv
ekkpiogwy, kat éxouv peak cough flow >160L/min kat
Kopeoud O, >95%, ol TEXVIKEC yla urtofBoridnong Tou Brixa
MUITOPOUV VA EQAPPOOTOUV HE PIKPOTEPN OUXVOTNTA. META
v oeia paon ol aoBeveic cuvNOWC EMOTPEPOLV OTNV

TponNyouuevn Xprion Tou MEMA oto omiti Touc'®.

H BeATioTomoinon g un eMeUBATIKNAG AVATTVEUOTIKNG
BonBeiag, n coapdTNTA TNG TTPOUNKIKAG CUMMUETOXAG,
0 Kivbuvog yla l0pO@Pnon, N dpvnon Tou ApPWOTOoU Yia
TPAXELOOTOWIA, N MPONYOUEVN KATAoTAON TOU ava-
TIVEUOTIKOU, KaBwg kat n ou{ATnon HE TNV OIKOYEVELA
yla 1o BaBuod emBeTIKAG avavnyng, amoTeAOUV HEPIKA
arnmo Ta MOAAA TEXVIKA Kal NOIKA {NTAMATA TTOU TIPETTEL
va e€eTalovTal Katd tn voonAeia Twv acBevwv pe MM
pe OAA, ol omoiol Bpiokovtav o€ pNXavikd agpiond oTo
omiTL PV TNV amoppLOuIor Touc".

Z0vbpopo Guillain-Bare (GB) kat Bapeia puacBévela
(BM)

Ot aoBeveic pe GB kai BM amoTteAoUv Tnv MAEIOVOTNTA
TWV TTEPIMTWOEWV HE VEUPOUUIKA VOOHUATA. ZUPPWVa
UE KATTOLEG avaPOopEG, 25-50% pe GB kat 15-27% pe BM
XPetadovTal UNXaviko agpIopd, o omoiog anoTteAel ma-
payovTta Kivduvou yla Kakn ékBaon. Ot aoBeveic pe GB
napadoaolakd Ppiokovial € HAKPOXPOVIO EMEUPRATIKO
MNXAVIKO agPIOHO He BvnToTnTa 25% TIEPimou, eV 7% amd
auToU¢ xpeldlovTal PNXavikr umooTHPEIEN TNG AVATTVONG
yla Xpoviké S1AoTnpa HEYAAUTEPO TOU EVOG £TOUG™ .

Av kal n BiBAloypagikn ummooTnpeiEn mavw ¢ autd
To O€pa gival ToAU Twyr, o MEMA mpoTtéeivetal oTig
TIEPLOOOTEPEG MEPITTWOELG, EKTOG AV UTTAPXEL ONMAVTIKNA
TIPOMUNKIKN CUMMETOXN. Ta TTPWTOKOAAA COEXTIKA HE TO
MEMA, Trou xpnolipomolouvtal oto Zuvépouo Guillain-
Bare kat otn Bapeia puacBévela, eival ta idla W ekeiva mou
gpapuélovTal Kal oTa UTTOAOITTA VEUPOUULKA Voo pata'®,
H novn dlagopd eMKEVTPWVETAL OTO OTI AUTOI Ol A0BEVEiC
ouviBwc epaviovtal pe OAA cav mpwtn ekdAwon Ue
AmOTENECHA VA Un gival ouvnBiopévol 1y ekmaldevpévol
OTO YN EMEUPATIKO UNXAVIKO AEPIOUO.

Katdtnv epappoyr tou MEMA givatanapaitntn n mpo-
OEKTIKN TTapakoAoUONon Twv acBevwy, To eKmaldeupévo
TIPOOWTTIKO, KABWCE N XPNOIMOTIOINCN TEXVIKWY aTTOBOANC
TWV BPOoyXIKWV eKKPioewv. OL TEXVIKEG UE UNXAVIKH UTTO-
BoriBnon tou Brixa (cUoTNA EPPUONONG KAl EKPUONCNG)
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TPOTIHWVTAL évavTl TNG TAapadoClaKIG AVATTVEUOTIKAG
puatkoBepareiag i} TNG avvappdPnong TwV EKKPIcEwV
MEoW TNC pIVo-@apuyyiknig odou. Emiong n Sucautovopia
amoTeAEl éva akoun mPORANa yia Toug acbeveic pe GB,
mou ekdnAwvetal pe S1ataon Tou GTopdyou Kal n omoia
MITOPE( va TTPOKAAEDEL N KAA AVEKTIKOTNTA €K UEPOUG
TOUG 0TV Epappoyr Tou MEMA.

Movo o éva Hikpo aplBud acbevwv pe Bapeia pua-
o0Bévela ouvnBwc TiBeTal n Sidyvwon Katd Tn SidpKela
€VO¢ emeloodbiwv ofeiag avamveuoTIKNG AVEMAPKELAC.
JuvnBéoTepa ol aoBeveic pe dedopévn didyvwon BM
eugavifouv emdeivwon Tng HUIKNAC aduvapiag (MuacBe-
VIKI Kpion). Av kat o mapadoclakdg Tpdmog umooThPENng
katd tn S1dpKela TNG LUACHEVIKNC Kpiong ival o emeppa-
TIKOG UNXAVIKOG OEPIOUOG, UEYANEG OELPEG amod Tn Mayo
Clinic éxouv &¢iéel, 6T1 0 MEMA pmopei va amoteAéoel
€VAANOKTIKA AUoN®. Xpnotpomolwvtag S1pacikn BeTIKN
mieon éyive duvatn n amoguyn dtacwArivwong oto 70%
TWV a0BEVWV aKOUN Kal EKEIVWV TTOU €iXav TTPOUNKIKNA
ouvSpour. Bprikav emiong 6Tt 0 HovadIKOE TPOYVWOTIKOG
mapayovtag yla amotuyio tou MEMA ritav n uniepkarmvia
(pCO; >45mmHg), og avtiBeon pe ANNEG PENETEC OTIC
OTTO(EC EPAPPOCTNKAV UPNAOTEPEC TTETEIC.

OAA ZE AZOENEIZ ME TPAYMA NQTIAIOY
MYEAO'Y

Ta Tpavpata Tou vwTtiaiou pughov (NM) pmopei va
SlakplBolv og duo Katnyopiec a) ekeiva TN AvwTEPNG
QUXEVIKNG Hoipag (0To eminmedo Twv veupoTopiwv A; Kal
A,) Ta omoia em@Epouv OAOKANPWTIKN OXeSOV TTapd-
AUON TWV AVANTVEUOTIKWVY HUWV Kal f3) EKEiva TNG péong
KAl KATWTEPNG AUXEVIKNG Hoipag Tou NM (ota emimeda
TWV VEUPOTOUIWV amod As pExpL Ag) Ta omoia em@Epouv
ONMAVTIKO TTEPLOPIOUS TNG EKTIVEVCTIKAC AElTOUpYIaC.
Eldikétepa o1 PAAPEC oTa vELPOTOUIA A3-As UTTOPOUV va
TIPOKAAEGOUV CNUAVTIKO TTEPIOPICHO TNG EICTIVONC.

Ot Bach kat ouv.” cuotrvouv 611 o€ ogieg kataoTa-
O€IG OMol ol aoBeveiC pe Tpaupa Tou NM Tipémel va uro-
BaAovtal og pétpnon tng {wTiknAg XwpentikotnTog (VC)
KABE 6 WPEC YA TIC TPWTEC NMEPEC TNG VOONAEIG TOUC.
3TNV TTEPIMTWON TTIOU EUPAVIOTOUV ONMEIQ ETIKEIMEVNG
QVATTVEVOTIKNC avemdpKelag r n VC eAattwOei kaTw amod
1500 ml, ot acBeveic Ba mpémel va tiBevtal og cuvexn ma-
pakohouOnon tnN¢ ofupeTpiag kal Ba mpémel va apyiocouv
va ekmatdevovtal 0to MEMA, KaBwg Kal GTIG PNXAVIKEG
TEXVIKEG uToforBnang tou Brixa, yia mapddelypa pe
[BoriBe1a TNG CUOKEUNC EUPLONONG KAl EKPUCNONC.
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Otidlo1 ouyypageic emiong ouatrvouv 6Ti ol aoOeveig
ME Tpavpa NM oTnv avwtePn AUXEVIKH Hoipa Ba mpémel
va TiBevtal oe MEMA, Kupiwc ekeivol e veapn nAikia kat
UE QVETTAPO TO KEVTPLKO VEUPIKO CUCTNMA KAL TOUG HUEG
TTOU VEUPWVOVTAL arrd Tov TPoUKn. Me Tn facikr mpou-
moBeon, 6TL aoBeveig pe Tpavpa katw amd 1o Al, éxouv
MEYL0TN EKTTVEUOTIKN porj Katd 1o Brixa (peak cough flow)
>160 L/min, n cuotaon gival va epapudletal CUVEXNG
MEMA mtapdAANAa e XEIPOKIVNTEG ] UNXAVIKES TEXVIKES
unofondnong Tou BAXa e OKOTIO TNV ATTOTEAECHATIKA
amof3oAr TwV BPOYXIKWY EKKPIOEWV.

MEMATTIA OAA ZE AZOENEIZ ME
NMOAYNEYPOMYOIMNAOGEIA THX MEO

H moAuveupopuondBela avutn eppavietal o 25%
niepinou Twv acBevwv Tng MEBG, ot omoiol éxouv umo-
OTNPIXTEL UE UNXAVIKO AEPIOUO YIa TTIEPICCOTEPO MO 7
NUEPEC, Kupiwg ekeivol pe coPapn oriyn kat o&u Bpoyxiko
acBua mou éhafav cuvOUACHO MUOAAPAPWTIKWY Kal
kopTikoeldwv?'. Ot acBeveic autoi Tng MEO ocuvnBwg
TAPOoUCIAlOUV YEVIKEUUEVN adUVAUIA TWV OKEAETIKWV
Muwv 1ou oxetiletal pe SuokoAia amodéopguong amd
TOV QVATIVEUOTHPA, LEYAAUTEPN TIAPALOVI) OE UNXAVIKO
QEPIOUO, Mapapovr otn MEO kat avénuévn Bvntotnta. H
KOTAOTAON AUTH €XEL 0AV ATTOTEAECUA TNV EAATTWHEVN
A€lTOUPYIA TWV AVATIVEUOTIKWY HUWV KAl TNV EAATTWON
NG IKavOTNTAG Yia Brixa. EMopévg ot TEXVIKEG nXavi-
K¢ umooriBnong tou Prixa iowg va éxouv Béon otnv
QVTILETWTTION TWV ACOEVWY AUTWV.

Yrapyouv emiong oTopadIKEG AVAPOPESG OXETIKA UE
TNV EPPAVION AVATTVEVOTIKAG QVETTAPKELAG HETA aTTd
v €€0d0 amd T MEG. Av Kal n Tekunpiwon givat eAAl-
NG, CUPPWVA PE TNV EUTIELPIA KATIOIWY CUYYPAPEWVY N
epappoyn MEMA og aoBeveig pue moAuveupopuondbeia
obniynoe otnv amodlacwArivwon Kat anmodécuevcn amnod
TOV avanveuotApa

SUUTTEPACUATIKA, N TEKPNPIiwoN UeE BACN TIPOOTTTIKEC
KAIVIKEG MENETEC elval EANMTTAC. Mapoha TauTa, amo Tig Péx et
TWPA SNUOCIEVPEVEG HENETEG QaiveTal OTL N EQapUOYR
MEMA og cuvduaoud e PNXAVIKEG TEXVIKEG uTTOorBNnoNG
Tou Brxa (CUOTNUA EPPUONONG Kal EKPUCNONG), Eival TTOAD
OTMOTENECUATIKI OTNV AVTIPETWOLON ACHEVWV [IE VEUPOU-
KA VOO LOTA KAl OEEI0 AVATTVEUOTIKH AVETIAPKELD, EIOIKA
0 EKEIVOUC XWpI¢ onUavTIKn mpounkKik SucAeitoupyia..
2TI¢ 0&€iC TAVTA KATAOTACELG, Ol KAAUTEPOL UTIOYRPLOL YIa
gpappoyn MEMA eivat o1 aoBeveig pe OAA kat Tpoutdpyov
VEUPOUUIKO vOonua, S16Ti eival idn eknmatdeupévol oTig
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M EMEPBATIKEG AUTEG TEXVIKEG. [pETEl VA TOVIOTEI OTL OL
TEXVIKEC ATIOBOANC TWV BPOYXIKWV EKKPICEWV €ival {WTIKNAG
onuaciag yia Toug acBeveic autolg 0TNV AVTIMETWTIION
™G OAA. H ouvexnic epappoyr MEMA ue mpokaBoploud
TOU OyKOU 0g ouvOUAOUO PE EVTATIKA XPNON TOU GU-
OTAMATOC EUPUONONG Kal EKPUONONG QaiveTal va gival
TOAU amoTeAeopaTik. Xpeldlovtal OpwG eKmaldeupévo
LATPIKS, VOONAEUTIKO KAl PUCIKODEPATIEUTIKO TIPOCWTIIKO
Kall €Qappoyr KATAAANAWY TTPWTOKOAAWV.

BIBAIOTPAQIA

(BAéme ayyAIKo Keipevo)

MH ENMEMBATIKOX MHXANIKOZXZ AEPIZMOX
>E O=EIA ANATINEYZTIKH ANEMAPKEIA ZE
METEIMXEIPHTIKOYX AZOENEIX

Katd tn peTeEYXEIPNTIKA TTEPIOGO N AVATIVEVUCTIKNA
Aertoupyia pmopei va SiagpopormoinBei onuavTikd, Kupi-
WG PETA aTTO XEIPOUPYIKEC EMEPPACELG BWPAKOG Kal Avw
KOW\aG. EISIKA peTd amo emepBACELG 0TN KOIAIAKD XWPA,
ETMAOKEG ATTO TO AVATTVEUOTIKO GUOTNHA UImOopoUlV va
oupPouv og mepimou 10% Twv aoBevwv Kal emavadlaow-
Avwon o€ mocooTd 30% amd auTEC TIC EMMAOKECS™. Q¢
autiec yla epedvion unmouyovaiiag Kal avanmveuoTIKAG
QVETIAPKELAG OLVNBWG EVOXOTIOIOUVTAL O LETEYXEIPNTIKOG
mévocg, n Kabrjdwaon Tou Bwpakikol KAwPou Kat n du-
OAEITOUPYIA TWV AVATIVEUOTIKWV HUWV. AuToi 0l aoOeveic
ouvnBwc¢ eppavifouv ateAektaociec AOyw TG EAATTWONG
TWV TIVEUUOVIKWY OYKWV (tNG {WTIKAG XWweNnTIKOTNTAC,
NG AEITOUPYIKAG UTTOAETOPEVNG XWPNTIKOTNTAG, TOU
avamveduevou dykou) Kal TnG SucAertoupyiag Tou dia-
@PAYHATOG, N omoia Ymopei va S1apKETEL PéxpL Kal TNV
7" METEYXEIPNTIKA NUEPQ, UE COBAPEC CUVETIEIEC OTNV
oéuydvwon'. EmmAéov Siatapayéc otnv Katamoaon Kal
0 €UETOC UTTOPE( VA TIPOKAAEGOUV €10pOPNON KATA TN
S1dpKela TNG PETEYXELPNTIKAG TTEPLOS OV,

Eivat ouxvi n epappoyr pn eMePBATIKOU PNXAVIKOU
agplopol (MEMA) Kal BETIKAG TENOEKTTVEUOTIKIAG TTiEGNC
(CPAP) e oKomd TNV QVTIMETWTION TNG ogiag avamveuoTi-
KNG QVETTAPKELOG KOTA TN METEYXEIPNTIKN TIEPiod0. MeAETEC
TTIOU XPNOIOTIOINCAV ATTEIKOVIOTIKEG EAETEG €0€1EaV OTL
n epappoyn MEMA umopei v au€roel Tov agpiopud Twv
TIVEUMOVWV Kal VA TIEPIOPIOEL TIC ATEAEKTACIEC KATA TN
HeTEYXElPNTIKA TTEpiod0 o€ aoBeveic mou umofArOnkav
o¢ peifoveg emepPdaoelc otnv Kothia.

EmmpooBétwc, AAeg ueNéteg €6e1§av OTL N eQappoyn
CPAP odnyei otn Beitiwon Tng ofuydvwong PeTd TV
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amoSlaoWARVWOT, XWPIC AlOSUVAUIKEG EMITTWOELC, KATd
n SIAPKELA TNG PETEYXEIPNTIKNAG TTEPLOSOU O€ aobeveig
META ammo XEIPOUPYIKEC EMEUBATEIC 0TO BWwpaka Kal TNV
KOIN@3. 2" auTtr) TN LEAETN QMW KATAOEIXTNKE OTL N TIUA
9-10 cmH,0 eivat n eEAdx1otn SpacTIkr BETIKN TENOEKTTVEL-
OTIKN TIEON Y1A AUTO TO OKOTIO, KABWG KPOTEPEG TIIECELG
Bpédnke ot ¢ petadidovtal EMAPKWE 0TN TPAXEIA Kal
otn Bwpakikn kothotnta. Ot idlot cuyypageic katédei&av
gmiong 6t n epappoyn pvikoL CPAP Beltiwoe Tnv ofuyo-
vwaon Kat éyve duvath n amouyn emavadiacwAinvwong
010 90% Twv acBevwv mmou mapouaciacav emdeivwon
META Ao TIPOYPAUHUATIOUEVN XEIPOUPYIKN eMEPPaon®.
Mapopoiwg, pia GAAN peAétn o aoBeveig mou urmoBARON-
KQV O€ TTPOYPAMMUATIOUEVN TIVEUOVEKTON €0€1€€ 0TI, O
oUyKplon He TN ouufatikn Bepaneia e amir xopriynon
0,, nmpocBrikn MEMA obnynoe o€ onuavTikn BeAtiwon
NG o§uyovwong, xwpig TNV Uedavion petaBolwv oto
VEKPO XWPO Kal OTIG S1apuyEC aépa oTnV UTTECWKOTIKN
KONOTNTO.

EidikéTEPa 0€ MaXOAPKOUC AOOEVEIC € TTEPIOPIOTI-
koL tumou Slatapayég, mou urmoARBNKav o€ yaoTpo-
TAAOCTIKKN, N €pappoyry MEMA e pIviKA pdoKa Katd
N PETEYXEPNTIKA TIEPiodo Pektiwoe Tn Suchertoupyia
TOU SlapPAYHATOC KAl EMTAXUVE TNV avAppwon Twv
a0Bevwve. Mia GAAN TTPOOTTTIK LEAETN TIAPATHPNONG O
aoBeveic mou mapouciacav OAA LETA amo emeBACELS
oTnVv Kolhia é6e1€e 0TI e Tn epappoyry MEMA amo@elyeTal
n SlacwAnvwon og MocooTd 67%’. ZToug aoBeveig ou
XPeldoTtnke StacwArvwon n o§uydvwon frav xelpdtepn o
oUYKpPLoN UE ekeivoug Tou Sev StlacwAnvwBnkav. X' autn
™ HEAETN N ofuydvwon Kal N Tayxumvola BeAtiwdnkav
MOVO O auToug TIou Sev XPEIAoTNKE SIAC0WARVWON, EVW
TaPATNPENONKE EAATTWON OTIC UEPEG VOONAEIOG TOUC OTO
VOOOKOEIO Kal KaBw¢ TnG OvntéTtnTtod.

AvTiBeTa, ANNeC peNéTEC o€ aoBeveic Tou amodiaow-
ANvwOnkav HETA amd KapSIOXEIPOUPYIKEG ETTEUBATELG
£deiéav o011 n epappoyri MEMA ipokdAeoe atpoSUVAUIKEC
peTaBoréc ue BeAtiwon tou kapdlakou SeikTn, Xwpig
OUWCANNEC METABONEC OTN CUCTNMATIKI KAL TTVEVUOVIKA
niieon ; oTnv o§uydvwon?.

Emionc o€ pia mpooceatn peAétn mapatripnong amno
™ TaANia™?, emPBefaiwbdnke N eUKOAIQ KAl N ATTOTENE-
opaTIKOTNTA amo tnv epapuoyy MEMA og OAA petd
Ao TVEUOVEKTOMN. XTNV i61a PEAETN Ol TTPOYVWOTIKOI
TTOPAYOVTEC yia amotuyia Tou MEMA BpéBnke oTiritav ot
ouvoonPOTNTEC amod To KapSlayyelakod cUOTNUA, KABWE
Kal n apxiki avtamodkpion otn MEMA.

levikd €xouv ONPOCIEVTEI TTOAU Aiyeg TUXALOTIOINUEVEC
KAWVIKEG HEANETEC TTOU OKOTIO Eixav va aglohoyriocouv Tnv



86

epappoyry MEMA kat CPAP 0Tn HETEYXEIPNTIKN AvaTTVEL-
OTIKN avendpkela amd SlAQopeC alTiec. X& aobeveig mou
urtoBAONKav O PETAPOOXEVOELS CUUTTAYWY 0pYAVWV
kat avéntuéav OAA, n epapuoyry MEMA BeAtiwoe Tnv
ofuyovwaon Tou apTnEIaKoL AipaTog Kal EAATTWOE TIC
mOavAoTNETC yia SlaowArvwon og oUYKPLoN Pe TNV opdda
miou uTtoPARONKe og cupfBatikn Oepameia®. Ze pia AAAN
peNETN o€ aoBeveic mou uTTOBAABNKAV O€ TTVEUOVEKTOUN
€€ autiag kapkivou, SeixTnke 0TI pe TNV e@apuoyn MEMA
ENATTWONKAV Ol aVAYKEG yia S1aowARvVWaon, evw PeXTI-
wWONKe oNUAvVTIKA N VOooKoMElakr Bvntotnta™. Mapoia
TaUTa, N anmoTEAECHATIKOTNTA Tou MEMA oTI¢ TpoyoU-
MEVEG MENETEC PAIVETAL VO CUOXETICETAL TIEPIOOOTEPO HE
TIG UTTOKEIUEVEG TTAONOEIC TTAPA UE TIG METEYXEIPNTIKES
EMIMAOKEC AT TO AVATTVELOTIKO cUoTNUa. TEAOC, G€ Hia
AAAN TUXalOTIOINUEVN HENETN TTOU TIPAYHATOTIOONKE O
aoBeveiq pe OAA petd amd xelpoupyikn eméufaon otnv
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KOIAld, ouykpiOnke n epappoyr CPAP pe Tnv amin xopn-
ynon 02. H opdda twv acBevwv og CPAP, e cuyKkplon Ue
ekeivn og amin xopriynon 02, eixe HIKpdTEPA TTOCOOTA
SlacwArivwong (1% vs 10% avtiototxa, p=0,005), KaBw¢
Kal AAec ooPapég emmAOKEC, av Kal dev mapatnerOnke
ONUAVTIKA MeTaBoAn otn Bvnrotnta'.

JUPITEPACUATIKA, N Epapuoyn CPAP kat MEMA BeA-
TIWVEL TIC PUCIONOYIKEC TIAPAUETPOUC O€ AOOEVEIC e JE-
Teyxelpntikn OAA, KaBwg emiong Kat Tnv KAVIKA €KBaon,
KUPIWG HETA amd XEIPOUPYIKEG eTEUBATELC 0TO BWwpaka
Kal TnVv Kothia. MapoAa tavta ciyoupa xpetdlovtal me-
PIOOOTEPEG TUXALOTIOINUEVEG KAl EAEYXOUEVEG UENETEG
Tavw oTo Béua auTo.

BIBAIOTPADIA

(BAéme ayyAikoé keipevo)



Non Invasive Mechanical Ventilation for
acute respiratory failure (COPD, cardiogenic
pulmonary edema and pneumonia excluded)

Dimitrios Lagonidis

ICU Director
ICU, General Hospital of Giannitsa, Greece

Key words:

- Noninvasive ventilation

- continuous positive airway pressure

- obesity hypoventilation syndrome

- obstructive sleep apnea syndrome

- amyotrophic lateral sclerosis, myasthenia gravis
- neuromuscular disorders

- chest wall disorders

- spinal cord injuries

- postoperative respiratory failure

Correspondence:

Dimitrios Lagonidis

ICU, General Hospital of Giannitsa, Greece
58100 Giannitsa, Greece

Tel 00302331028519

e-mail lagonidis@gmail.com

SUMMARY. Noninvasive ventilation (NIV), the provision of ventilatory
assistance without an artificial airway, has emerged as an important
ventilatory modality for the management of acute respiratory failure
(ARF). Only four applications, such as ARF due to COPD exacerbation, acute
cardiogenic pulmonary edema, pneumonia in immunocompromised
hosts and when NIV is used to facilitate extubation in COPD patients who
failed spontaneous breathing trial, are supported with strong evidence.
On the other hand, numerous other applications are supported by weaker
evidence. Accordingly, a trial with NIV is justified in the management
of ARF in obese patients, in other restrictive disorders (chest wall
disorders and neuromuscular disorders), and in postoperative states.
Patients must be carefully selected according to available guidelines
and clinical judgment, taking into account the absolute and relative
contraindications and the risks factors for NIV failure as well. In the
acute setting, patients on NIV should be closely monitored, paying
attention not only to vital signs and gas exchange, but also to comfort
and tolerance. Pneumon 2009, 22(Suppl 2):87-88.

NIV FOR HYPERCAPNIC RESPIRATORY FAILURE IN OBESE
PATIENTS

Obesity, defined as an increase in BMI >30 kg/m2, is considered the
epidemic in the modern western society. Furthermore, in the western
world the prevalence of obese patients in ICU is increasing tremendously.
It is well known that morbid obesity has dramatic consequences on pul-
monary function and that cor pulmonale is a major cause of ICU admission
required mechanical ventilation with higher mortality in obese compared
to nonobese patients?

It has been shown that obese patients had more major comorbidities
than nonobese patients, with higher incidence of COPD, sleep respiratory
disturbances and pulmonary hypertension, coronary heart diseases and
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systemic hypertension? It was also found that pneumonia
and hypoxemic acute respiratory failure were the most
frequent hospitalization reasons for obese patients in
the ICU2. Despite the fact that both cohorts had the
same severity indexes at admission, the obese patients
compared with the nonobese patients had longer mean
length of hospital stay, higher incidence of complications
in ICU and more prolonged weaning period.

PATHOPHYSIOLOGY

Although it is not well documented, approximately
20% of admissions in ICU are due to uncompensated
respiratory acidosis in obese patients'. According to the
study by El-Sohl et al several triggering factors, such
as pneumonia, pulmonary edema, drug overdose and
pulmonary embolism may be identified, but their inci-
dence does not really seem to be higher than in a cohort
of nonobese patients(2). On the contrary, a significant
higher proportion of obese patients present with cor
pulmonare?. So far no triggering factors have been in-
dentified in the majority of obese patients presenting
with acute hypercapnic respiratory failure (AHRF)'. That
might suggest the underlying responsibility of sleep
related breathing disorders (SRBD) that are associated
with obesity?#, such as obstructive sleep apneas and the
alveolar hypoventilation. In a reference study, Rubec et
al suggest a simple classification of obese patients with
AHRF according to their SRBD profile and their pulmo-
nary comotbidity®. This might be a useful tool during the
management of the acute episodes and the indication
of domiciliary ventilation after discharge.

The majority of subjects with obstructive sleep apnea
syndrome (OSAS) have normal alveolar ventilation when
awake. However, 10-15% of patients with OSAS present
with hypoventilation while awake, with subsequent
daytime hypoxia, hypercapnia and pulmonary hyperten-
sion, half of them having overlap syndrome ( COPD plus
OSAS)" and the other part the obesity hypoventilation
syndrome (OHS)™.

A definite diagnosis of OSAS is established by a ven-
tilatory polygraphy or a polysomnography. The persist-
ence of diurnal hypercapnia despite a well-performed
treatment with CPAP suggests an associated ventilatory
or pulmonary defect.

The incidence of AHRF in a cohort of OSAS patients
still remains unknown. In an old study®, Ordroneau et al
suggest that the severity of nocturnal desaturations is a
better predictor of AHRF compared with anea/hypopnea
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index and tht OSAS in COPD may also increase the risk
of further AHRF

Sleep alveolar hypoventilation and therefore day-
time hypercapnia in obesity is explained by three main
mechanisms, decreased thoracic compliance, alteration of
ventilatory control and increased upper airway resistance.
Alveolar hypoventilation is the hallmark of the obesity
- hypoventilation syndrome (OHS), previously known as
“Pickwickian syndrome”. SRBDs can present as obstruc-
tive apneas and hypopneas, obstructive hypoventilation
due to increased upper airway resistance and/or central
hypoventilation?.

The prevalence of OHS is 36% in patients with BMI
between 35 and 40 kg/m2 and 48% in patients with BMI
>50. It is very interesting that 80-90% of OHS patients
have concomitant nocturnal hypoventilation and ob-
structive sleep apneas’. The incidence of AHRF appears
to be high in patients with OHS. Kessler et al® reported
that about half of their patients with OHS were admitted
to ICU more than one time before a definite diagnosis
was established and most of them were managed with
invasive ventilation

It has been shown that COPD is responsible for noc-
turnal hypoventilation and significant desaturations
that are more pronounced during REM sleep. These
desaturations are due to decreased activity of respira-
tory muscles, decreased tidal volume during sleep and
increased dead space volume?®. In obese patients with
COPD, this sleep patern is added to the ventilatory con-
sequences of obesity.

Patients with the so called ovelap syndrome (con-
comitant COPD and OSAS)" have more severe nocturnal
desaturations compared to patients with OSAS or COPD.
Moreover, about 40% of patients with the overlap syn-
drome develop diurnal hypercapnia despite an obstruc-
tive airway pattern which is less severe than during COPD
alone as assessed by the FEV1. This diurnal hypercapnia
is correlated to the severity of the nocturnal hypercap-
nia and is more frequently accompanied by pulmonary
hypertension than during isolated OSAS™. The incidence
of ARF in patients with the overlap syndrome is currently
not known, but according to Ordroneau et al it is an
important factor for admission to ICU .

EVALUATION OF AHRF IN OBESE PATIENTS

Obese patients with AHRF usually present with hy-
percapnic encephalopathy, right heart failure, peripheral
edema and diurnal hypersomnolence. In case they have
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cardiac cormobidities or even a specific cardiomyopathy,
they have cardiomegaly and interstitial or alveolar edema
on the chest radiograph. SRBDs may be clinically suspected
during sleep with typical hypoventilation or even central
and/or obstructive apneas. Unfortunately, nocturnal oxi-
metry is not sufficiently sensitive to establish a definite
diagnosis of SRBD during the acute setting.

In the acute setting performing polysomnography
in ICU or in intermediate care unit is difficult and practi-
cally impossible. Alternatively, ventilatory polygraphs,
even not sensitive, give specific information regarding
SRBDs. Under these circumstances nocturnal ventilatory
polygrapy is not aimed to provide a quantitative analysis
of SRBDs, but rather to characterize the main nocturnal
profiles. Although not documented, there is obviously
significant modification of the ventilatory pattern in obese
patients between acute and stable state.(1). For instance,
a major proportion of patients with hypoventilation
during AHRF will not have daytime or nocturnal hypov-
entilation after returning to the stable state.". Therefore,
a diagnostic polysomnography should be performed in
a sleep laboratory in all patients usually within the first
three months after the acute event'.

However, the main purpose of performing a ventila-
tory polygraphy in acute setting is to set the ventilator
in such a way in order to reduce the nocturnal/daytime
hypoventilation and/or the obstructive or central apneas
that characterize these patient. Consequently a nonfragile,
easy-set material and an appropriate software are usu-
ally necessary.

Regarding the optimal timing to perform a ventilatory
polygraphy is not well defined. Some authors suggest that
it may be performed as soon as the respiratory acidosis is
well controlled and that the full-night recordings provide
better results'. Low—flow oxygen may be used if neces-
sary but always maintained as low as possible in order to
optimize the interpretation of the SpO2 recordings'.

MANAGEMENT OF OBESE PATIENTS WITH AHRF

Obese patients with AHRF should be managed with
mechanical ventilation as soon as PCO2 rise above 45
mmHg and/or pH <7.35, unless there are indications for
immediate intubation, such as ventricular arrhythmias,
bradycardia, hemodynamic instability, encephalopathy
notimproving on NIV, refractory hypoxemia and anatomic
upper airway obstruction. The rationale behind the man-
agement with NIV for AHRF in patients with OHS and OSAS
is to decrease the respiratory load", to increase thoracic
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compliance, to improve nocturnal alveolar hypoventilation
and finally to reset the respiratory centres'. NIV failure in
obese patients with AHRF varies from 0 to 36%.

Regarding the use of NIV in patients with OHS, ventila-
tory assistance is aimed at improving alveolar hypoventi-
lation and in that sense the positive inspiratory pressure
is the crucial parameter to be established. According to
clinical series it is usually required inspiratory pressure
>22 cmH20 due to the low thoracic compliance. Positive
expiratory pressure does not really provide any therapeut-
ing effect, since these patients do not have associated
obstructive apneas or hypopneas. The optimal ventilatory
mode is pressure support by using turbine-driven ventila-
tors or ICU ventilators. In most cases a back-up frequency
rate is required due to probable sleep central apneas. If
a single circuit is used, it should de equipped with an
expiratory valve or an intentional calibrated leak’.

An alternative ventilatory mode in these patients
is flow-preset mode which allows a better control of
delivered volumes. After discharge, most OHS patients
are managed with nocturnal Bi-level devices without
additional oxygen'.

For managing AHRF in patients with OHS and OSAS,
itis reasonable to apply bi-level NIV as a first line choice.
Again a back-up frequency rate is suggested and the mean
efficient positive expiratory pressure levels are usually 6-9
c¢cmH20. This positive expiratory pressure is required in
order to stabilize upper airways and to prevent collapse
during the subsequent inspirations. After improvement
of the alveolar hypoventilation, some of these patients
may be switched to domiciliary CPAP, according to the
results of a polysonograpy in the sleep laboratory within
three months after the acute event'. Only a limited number
of the patients with OHS and OSAS would benefit from
flow-preset domiciliary ventilation.

Bi-level NIV is considered the cardinal ventilatory
mode for patients with the overlap syndrome®, although
the flow preset mode might be useful in some patients.
After discharge from the ICU, the vast majority of pa-
tients are more efficiently treated with bi-level and even
flow-preset mode NIV, even though CPAP is still an op-
tion. Some authors argue that CPAP is poorly tolerated
and hypercapnia may reappear in patients with overlap
syndrome. Nocturnal oxygen therapy is necessary in the
majority of the patients.

In summary, although the evidence is poor it is justified
to use NIV as the main modality of ventilatory assistance
in obese patients with AHRF. The characteristics of NIV
are the selection of bilevel mode, mandatory back-up
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respiratory frequency, additional oxygen therapy as re-
quired, high inspiratory pressures in patients with OHS
or overlap syndrome and high expiratory pressures in
patients with OSAS. In case of failure with the bi-level
mode, the flow-preset mode is recommended.
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NIV FOR ACUTE RESPIRATORY FAILURE IN
OTHER RESTRICTIVE DISORDERS

Restrictive disorders are the most frequent indication
for long-term home mechanical ventilation, with the chest
wall and neuromuscular patients accounting for 65% of
patients ventilated at home in Europe'. On the other hand.
chest wall and neuromuscular patients accounted for 9%
of patients admitted to respiratory ICUs?.

Although NIV has an established role for stable pa-
tients with restrictive disorders and chronic respiratory
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failure, evidence from randomized controlled studies in
the acute setting is lacking.

With evidence emerging for these patients, it seems
that respiratory failure due to restrictive disorders needs
a different approach from the obstructive pulmonary
disorders.

NIV FOR ARF IN CHEST WALL DISORDERS

In patients with severe kyphoskoliosis and acute
decompensation of chronic respiratory failure, the patho-
physiologic hallmark is the marked decrease in the com-
pliance of the chest wall. Although the respiratory drive
is normal, the mechanical abnormalities of the rib cage
prevent it from being translated into normal lung infla-
tion and deflation. Hypercapnia develops when the force
generated by the respiratory muscles is outweighted by
the load placed on them by the reduced compliance.
The increased work of breathing and reduced muscle
activity during the Rapid Eye Movement (REM) sleep
leads to hypercapnia being seen at this time before it
develops during the deeper stages of the NREM sleep
and later during wakefulness's. The increase in airway
resistance and intrinsic positive end-expiratory pressure
(PEEPi), contrary to in patients with COPD, seem to play
only a minor role, whereas cough is not impaired like in
Neuromuscular Disorders (NMD) and secretion manage-
ment is not so critical in this context.

Unfortunately, evidence is emerging only from case
series which suggest that ARF in patients with kyphosko-
liosis can be managed noninvasively, either through
negative or positive pressure ventilation®. Recently Banfi
et al have shown reversal of infection related respira-
tory acidosis in kyphoskoliotic patients on long term
mechanical ventilation at home by increasing duration
of ventilation up to >20 hours both with volume and
pressure cycled ventilators*

NIV FOR ARF IN NEUROMUSCULAR DISORDERS

The normal function of the respiratory system depends
on the following three components 1) the inspiratory
muscles which are responsible for the ventilation, 2) the
expiratory muscles involved in the ability to cough and
3) the bulbar muscles, that protect against aspiration
which is the main reason for failure of NIV during ARF
in NMD?

Acute respiratory failure is usually triggered by respi-
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ratory tract infections resulting in impairment the three
muscle components mentioned above. These patients
usually present with rapid shallow breathing, accessory
muscle use, thoraco-abdominal asynchrony and orthop-
nea. Blood gases, vital capacity, maximal inspiratory and
expiratory pressures and peak cough flow should be
evaluated and monitored. These objective parameters,
along with the clinical status of the patients, may predict
the need for mechanical ventilation. Hypoxemia is usu-
ally an early finding suggesting atelectasis and secretion
accumulation or pneumonia. On the other hand, hyper-
capnia is a late finding of impending ventilatory failure.
A practical rule (the 20/30/40 rule) proposed by Lawn et
al®is a very useful tool in deciding whether and when to
initiate ventilatory support. A vital capacity <20ml/kg, a
maximal inspiratory pressure <30 cmH,0 and a maximal
expiratory pressure <40 cmH,0 were found to be associ-
ated with progression to respiratory failure

It has been shown that a protocol based on a proac-
tive interventions for NMD patients on home mechanical
ventilation reduces the incidence of admissions to hospital
with ARF. The key components of this protocol are regular
follow-up of all chronic NMD patients with lung function
evaluation, optimal timing in application of domiciliary
NIV and intensification of mechanical assisted cough
guided by oxygen saturation®.

Only in a minority of NMD patients, ARF is the main
disorder on presentation. Amyotrophic lateral sclerosis
with rapid evolution, Guillain-Barre syndrome and ICU-ac-
quired polymyoneuropathy are the most frequent cases
associated with ARF (table 1)

In amyotrophic lateral sclerosis (ALS)

In hospitalized patients with ALS the mortality is about
15%. Unfortunately, ALS patients with acute respiratory
failure who require intubation and mechanical ventilation
are rarely weaned and rarely returned home’.

It should be noted that NMD patients with ARF due
to secretion retention and subsequent atelectasis may
require the application of very frequent (sometimes every
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5-10min) assisted-cough techniques, either manual or
mechanical in-exsufflation (MIE), along with continuous
NIV until blood gas are normalized. In this sense, the care
of these patients given by the nurses and respiratory
therapists, is time-consuming and therefore the role of
the family becomes very essential. In the majority of these
patients, the ARF is reversed; however, some patients
can be intubated for 24-48 hours to rest and intensify
secretion clearance through the endotracheal tube?. After
those goals are achieved, it might be possible to extubate
them with the application of continuous NIV

Unfortunately there are no many studies with signifi-
cant power dealing with the role of NIV in ARF due to ALS.
They are based on small number of patients with ALS
treated with NIV combined or not with MIE. In conclusion,
treatment failure seems to be lower in the NIV group and
in patients without bulbar involvement'2°,

According to the experience of some authors® in non-
bulbar ALS patients with ARF, nonrespiratory aids with
continuous NIV and high-intensity mechanical cough-as-
sist had a success rate of 100%, and no patient required
endotracheal intubation or fiberoptic bronchoscopy
assisted aspiration'.

Regarding the mode of NIV, it is preferable to use
volume-cycled ventilators in assist control with high tidal
volumes in order to achieve sufficient lung expansion
and adequate air-stacking for coughing'. For conven-
ience, it is suggested that this can be performed using a
mouth-piece during the day and a nasal or oral interface
at night. In case the patient is accustomed to air-stack
and experiences an adequate ability for cough (Peak
cough flow >160 L/min) and oxygen saturation >95%,
assisted cough techniques can be reduced in frequency.
In acute setting the patients may need continuous NIV
but at discharge will return to the previous duration of
home ventilation™.

In ALS patients on home mechanical ventilation who
need to be hospitalized due to ARF some technical and
ethical issues should be considered; the optimization of
all non invasive respiratory aids, the severity of bulbar

TABLE 1. Major neuromuscular disorders associated with acute respiratory failure®

Motor nerves Neuromusculat junction Myopathies Spinal cord Acquired MND
Amyotrophic Lateral Sclerosis  Myasthenia Gravis Myotonic Dystrophy ~ Trauma Critical llness
myoneuropathy

Duchenne Muscular
dystrophy

Guillain-Barre syndrome Transverse myelitus
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involvement, the risk for aspiration, the patient s refusal
for tracheostomy, the function of the respiratory system
prior to decompensation, and finally the discussion with
the family about the aggressiveness of resuscitation''.

In Guillain-Barre syndrome (GBS) and in myasthenia
gravis (MG)

Patients with Guillain-Barre syndrome and myasthenia
gravis account for the majority of NMD cases with ARF.
.According to some references, 25-50% of GBS patients
and 15-27% MG patients require mechanical ventilation
and is a risk factor for poor outcome. GBS patients are
traditionally subjected to prolonged invasive mechanical
ventilation with a mortality of 25%, whereas 7% of these
patients need ventilatory support after 1 year'.

Although the evidence on this subject is very poor,
NIV is suggested to be used in most cases unless there is
significant bulbar impairment. The noninvasive respira-
tory protocols used for GBS and MG are similar to those
applied to other NMD'". The only difference is that these
patients with GBS and MG usually present with ARF as a
first sign, and therefore are naive to NIV.

The application of NIV requires careful monitoring and
trained staff and effective secretion clearance techniques;
The latter are suggested to be used extensively rather than
traditional chest physiotherapy or tracheal suctioning via
nasopharyngeal aiways. Disautonomy is usually present
in GBS patients and is associated with gastric distension
which may interfere to poor tolerance.

Only a minority of cases with MG will be diagnosed
during an episode of ARF. More commonly patients with
a diagnosis of MG present with ARF due to an exarceba-
tion of myasthenic weakness during myasthenic crisis.
Although invasive mechanical ventilation is the traditional
way to manage respiratory failure secondary to myasthenic
crisis, large series from the Mayo clinic recently showed
that NIV could be an alternative.”. By using Bilevel positive
pressure ventilation they avoided endotracheal intubation
in 70% of case even in patients with bulbar impairment.
They found that the only predictive factor for NIV failure
was hypercapnia (pCO, >45mmHg, contrary to other
studies where higher pressures were applied.

ARF in spinal cord injury

Cervical Spine injuries (CSI) can be divided in two
main categories a)higher CSI (levels C1 and C2) which
result in almost total respiratory muscle paralysis and
b)mid and lower CSI (C3 to C8) which produce in limited
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expiratory function, while lesions to C3 to C5 can also
cause significant compromise of inspiration.

Bach et al” recommended that in the acute setting
all patients with SCI have vital capacity (VC) measured
every 6 hours during the first few days of admission. In
case signs of impending respiratory failure develop or VC
drops below 1500 ml, the patients should be placed on
continuous oximetry monitoring and be trained in using
NIV and manually and mechanically assisted coughing.

The same authors also suggested that high level
tetraplegic patients would have NIV assistance because
of their young age, intact mental status and intact bulbar
musculature. Provided that they generate assisted peak
flow >160 L/min, patients with lesions below C1 are recom-
mended to have continuous NIV in parallel with manual
or mechanically assisted coughing techniques'®.

NIV FOR ARF IN CRITICALL-ILLNESS
POLYMYONEUROPATHY

Critical-illness polymyoneuropathy is reported in
about 25% of ICU patients who have been ventilated for
>7 days, especially in those with severe sepsis and acute
asthma who received combination of muscle relaxants and
steroids?'. ICU patients usually present with generalized
skeletal muscle weakness associated with difficult wean-
ing, longer duration on mechanical ventilation, longer
ICU stay and increased mortality. As a result, respiratory
muscle function and cough efficiency are impaired; thus,
the implementation of NIV and mechanical secretion
clearance techniques might have a role in the manage-
ment of these patients.

There are also sporadic reports that respiratory failure
may develop after discharge from ICU. Although evidence
is lacking, according to the experience of some authors
the application of NIV has allowed decannulation and
weaning in a significant number of patients with critical
illness myoneuropathy

In summary, evidence from randomized clinical trials
in the acute setting is lacking. Nevertheless, based on
published data NIV combined with mechanical cough as-
sistance techniques is effective in neuromuscular diseases
with acute respiratory failure, especially in those without
significant bulbar impairment. In the acute setting, the
best candidates for NIV are patients with ARF and pre-
existing NMD, who are already trained in the noninvasive
techniques. It should be stressed that secretion clearance
modalities are critically important in managing patients
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with ARF. Continuous volume cycled ventilation associ-
ated with high intensity mechanical in-exsufflation may
be very effective. Additionally, experienced staff and
proper protocols are definitely needed.
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NIV FOR ACUTE RESPIRATORY FAILURE IN
POSTOPERATIVE PATIENTS

The respiratory function may be substantially altered
during the postoperative period, especially after surgery
of chest and upper abdomen. After abdominal surgery,
respiratory complications occur in approximately 10%
of patients and reintubation represents 30% of these
complications®. Pain, splinting and respiratory muscle
dysfunction are likely contributors to hypoxemia and
respiratory failure. These patients often develop atel-
ectasis due to decrease in the pulmonary volumes (vital,
capacity, functional residual capacity, tidal volume) and
diaphragmatic dysfunction, which may last up to 7 days
with important deterioration in arterial oxygenation'.
Moreover, swallowing disorders and vomiting may cause
aspiration during the postoperative period?

Both NIV and continuous positive airway pressure
(CPAP) are frequently used in these clinical situations.
Imaging studies have shown that the application of NIV
may increase lung aeration and decrease the amount of
atelectasis during the postoperative period in patients
undergoing major abdominal surgery.

Moreover, physiological studies have shown that
CPAP is effective in improving arterial oxygenation after
extubation without hemodynamic effect, during the
postoperative period of cardiac or thoracic surgery?.
This study, however, demonstrated that 9-10 cmH,0 is
the minimal effective level of positive airway pressure
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for this purpose, since lower levels of pressures are not
appropriately transmitted to the tracheal and thoracic
cavity. The same authors had demonstrated that nasal
CPAP improved arterial oxygenation and avoided reintu-
bation in 90% of cases in patients who had deterioration
of arterial oxygenation after elective surgery*. Similarly,
a physiological study in patients undergone elective
lung resection showed that, compared with standard
medical therapy, the addition of NIV resulted in improved
oxygenation without changes in pCO,, dead space and
pleural leaks®.

In obese patients with restrictive ventilatory disorders
undergoing gastroplasty, nasal NIV during the postop-
erative period improved the diaphragmatic dysfunction
and accelerated recovery of the patients®. A prospective
observational study in patients who had ARF after ab-
dominal surgery showed that the use of NIV resulted in
avoidance of intubation in 67% of cases’. Patients who
required intubation had worse arterial oxygenation and
more extended bilateral pulmonary infiltrates than those
who escaped from intubation. In this study, oxygenation
and tachypnea improved only in the non-intubated pa-
tients, with a reduction in the hospital length stay and
mortality compared with the intubated patients.

By contrast, physiological studies in patients extubated
after elective cardiac surgery have shown that NIV caused
hemodynamic chamges, with improvement in cardiac
index, without changes in systemic and pulmonary arte-
rial pressure or in oxygenation?®.

A very recent observational study by a French group™
confirmed the feasibility and efficacy of NIV in ARF fol-
lowing lung resection. In this study the factors predicted
failure of NIV were cardiac co -morbidity and lack of initial
response to NIV.

Several randomized clinical trials have assessed the
efficacy of NIV and CPAP in postoperative ARF of different
causes. In patients with solid organ transplantation and
postoperative ARF NIV improved arterial oxygenation
and decreased the need for tracheal intubation com-
pared with conventional treatment®. In another study
by Auriant et al in patients who developed ARF during
the postoperative period of lung cancer resection it was
demonstrated that NIV was effective in decreasing the
needs for tracheal intubation and improving hospital
mortality'®. Approximately, 21% of patients in the NIV
arm (BiPAP) were reintubated, according to standardized
criteria, compared to 50% in the control arm (supplemental
oxygen). Furthermore, in—hospital mortality was respec-
tively 12,5% and 37,5% in the two arms. (10%). However,
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the efficacy of NIV in these studies seems to be related
to the underlying disease rather than the postoperative
respiratory complications. Recntly another randomized
controlled trial by Squadrone et al in patients with ARF
after major abdominal surgery compared the use of
CPAP and oxygen therapy. This study showed that CPAP
reduced the rate of tracheal intubation, compared to
oxygen therapy alone (1% vs 10% respectively, p=0,005),
as well other severe complications, although the reduc-
tion of hospital mortality was not significant'. In a similar
study that used CPAP to prevent post-extubation respi-
ratory complications in subjects who underwent repair
of thoracoabdominal aneurysm, Kingdgen-Miles found
that the experimental group had better oxygenation,
fewer pulmonary complications and shorter hospital
stay compared the control group™.

In summary, both CPAP and NIV improve the physi-
ological mechanisms of postoperative ARF, as well as
clinical outcomes in patients with postoperative ARF.
Thus, either technique should be strongly considered to
prevent or treat postoperative respiratory failure. So far it
has not been clear whether CPAP or NIV is the better mode.
Nevertheless, further studies used to focus on the use of
NIV following specific surgical procedures are needed
before further recommendations can be made. more
randomized controlled trials are really needed (15,16)
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MEPIAHWH. O poMog-KA€1di Tou pn emeUPaATIKOU UNXavikou ae-
plopov pe OeTikn mieon éxel TeKunPIwOel kaAd o aoBeveig pe
XPOVia amo@PaKTIKR MVeVHOVOTTAdela Kat oeia avamvevoTIKn
avemdpKela Kabwg umopei va anotpéPel Tnv evooTpayelakn
SlaowAnvwon o€ mM0o0oaTé >50% OTav EQAPHOCTEI WG APXIKN
Oepaneia. Mapola autd orjpepa umapyouv Aiya dedopéva yia va
Slacagnviotei n xpnotpotnta tov MEMA o€ aoBeveig pe XAI o
pakpoxpovia Baon. AUo Tuyatonoinpéveg peNéTeG oOAokANpwONKav
otnv Eupwmn kat ta mpwta anoteAécpata Seixvouv 611 o MEMA
oxetiCeral pe peiwon Twv voonAelwv Adyw o&giag avamveuoTIKNG
avemdpkelag. To kOplo 6¢pelog amdé Ttov MEMA o€ acBeveic pe
XAN kot povia avamveuoTIKR avemdpkela ival n 616pbwaon Tou
VUXTEPLVOU UTTOAEPICMOU N OTTOi0 UTOPEL VO TAPAMEIVEL HETA TO
TéNo¢ TNG MEPLOS 0L TOU agPIopoU Adyw MpoowpIvig BeATiwang
oTnVv guaicOnacia Tou avanvevoTikol kévipou ato CO, n omoia
gival ouyva ennpeacpévn o€ acBeveic pe XAM. H BipAoypagia
ouviotd tov MEMA yia toug acBeveic pe agofapn XAl mou mapou-
otadouv xpovia umoguyovalpia Kal UTEPKATVIO KAl avantiooouy
pa actadn Katdotaon Tou avamveuoTtikou. H actddela n omoia
umopei va ektiunOei oe KAMviki Bdon kat va empBefaiwdei amod
TV NPoodeuTIKA emMbeivwon TWV agpiwv aiparog, odnyei o€
ouxvd emeloodia ofgiag avanvevoTikng avemdpkelag. O MEMA
umopei emiong va epappooTei Yetd amod éva emelcodio oeiag
OVOTIVEUOTIKNG AVETTAPKELAC TTOU OpamelTnKE PE N emepPatt-
KO agPIOMO alld dev gival duvatdv va Pyet o acBeviic and Tov
avanvevotnpa. Mvetuwyv 2009, 22 (Svuminpwua 2):96-102.

EIZATQrH

Aappdavovtag urm oYLV Ta KAAA armoTEAECHATA TOU N EMEPBATIKOU
MNXAVIKOU AEPICHUOU O€ UTTEPKATIVIKOUG A0BEVEIC UE XPOVIO OVATTVEUCTIKN
QAVETIAPKELD AOYW TTEPLOPIOTIKWV TTVEVIOVOTIABEIWV' Kal e Sedouévn TNV
KOKR Tpoyvwon Twv acBevwy pe XAl kat umepkanvia, étav to eminedo
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NG PaCO, xelpoTtepeVEl TTPOOSEVUTIKA TTAPA TN PEYIOTN
BepameuTikn aywyn cuvbuaopévn e ofuyovobeparneia
(LTOT)?3, éxel vonua n mpoomndela epappoynig tou MEMA
OTN CUYKEKPIUEVN opada, TTPOKEIPEVOU Va avTIoTaBL-
OTEl 0 VUXTEPIVOG UTTOOEPICUOG Kal €Tt va SlopBwBei n
unepKanviao®.

O XpOVIOG KAT 0{KOV UNXAVIKOG AEPIOUOG YEVIKA £&€-
taletal og acOeveic pue XAl Kal XpOvia avATIVEUOTIKN
QVETTAPKELQ, Ol oTToiol Tapd tnv ouyovoBepaneia mapou-
oldlouv TPOOSEVTIKN EMOEIVWON TNG YEVIKAG TOUG KATA-
0TAONG KAL TOU AVATTVEUOTIKOU, OANA Kal GUX VA emelcodia
0&giag avamveuoTIKAG AVETTAPKELAG TTOU TOuG o8nyouv
otn povada evtaTikig Bepameiacs. Map dAa autd, gival
OAKOUN AUPIAEYOUEVOC KABWC Aiyeg TANPOQOpPIES EXOuV
SNMOCIEUTEI Yia TN OUYKeKPIPEVN opdda aoBevwv.

IZTOPIA

O Xpoviog KAt 0ikov uNXavikdg agplopodg e Slalei-
mouca BeTIKN TIiECN AEPIOUOU, €101XON 0TNV KAVIKN
mPA&N UETA TNV €MOXN TOU OldgPEVIou TTVEUOVA OTN
Sekaetia Tou mevrvta. H avantuén tou euvonOnke amd
NV ypriyopn mpoodo tng TEXVOAoYiag Twv avanveuoTh-
pwv Kattn BeAtiwon tng empPiwong acBevwy pe agplond
MEOW TPOAXELOTOMNG, TTOU APYOTEPA AVAKOIVWONKE Ao
Tov Robert kal ouV’ o€ pia avadpoIKr WEAETN TTOU TTE-
pAdupave S14popeC AITIOAOYIES XPOVIAC AVATIVEUOTIKNG
QVETAPKELAG.

MeTd tnv emdnuia moAvopveAitidag o Xxpoviog Kat
0IKOV PUNXAVIKOG aEPIONAG ixe emmAéov évoelén o aoBe-
VEIG JE XpOVIA AVETTAPKELD TOU AVATIVEUCTIKOU AOYW
TIEPLOPIOTIKWV VOOUATWV OTIWE HUIKEC SUOTPOPIEC
Kal emakdAouBa Quuatiwong arld Kal amo@PAKTIKWY
voonuatwyv onwg n XAI. Ztnv apxn tng dekagtiag Tou
'60 o0 Sadoul® tekunpiwoe IKavomoINTIKA aépla aipaTog
XPNOIUOTIOIWVTAG AVATTVEUOTAPEG OYKOU Kal PAOKEG
poowTov o€ aoBeveic pe XAl kat o&eia avamveuoTiKn
avemapkela. Map OAa autd n TeXVIKN eyKaTtaAeipOnke
AOYw TNG HEYAANG €KTAONG TNG XPNONG AEPICUOU PE
TPAXEIOOTOWIA TNV EMOXI €KEIV AANA Kal TNG EAAEWPNC
KATAAANAWY HACKWV.

To oxeTiko evdlagépov yla Tov agplopo Slaleimouoag
Betikng micong (IPPV) péow emotopiou f TpAXEIOOTOMIAG
évavTitng LTOT og aoBeveic pe XA oulntriBnke oI apXEC
¢ Sekaetiag Tou 70°. MeTd Opwe amd Ta amoteAéopata
Twv 600 peAeTwy Tou £6e1§av onuavTikn BeATiwon otnv
emPiwon Twv acBevwv pe XAl mou AdpBavav LTOT éva-
V1L TNG opddag mou dev Adupave [n peAétn Tou British
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Medical Research Council (BMRC) katn NOTT (American
Nocturnal Oxygen Therapy Trial)]'*"", n o§uyovoBepaneia
@Aavnke va PAalel TENoC 0TIC SUOKIVNTEG KAl TIEPIOPIOTIKEC
TEXVIKEG TOU XPOVIOU PINXAVIKOU AEPLIOMOU YIa TIG OTTOIEG
pdaMoTa Sev gixav tekunplwOei exaBapa evdeielg yia
TouG aoBeveiq pe XA,

Map 6ha autd péoa ota TeEAeUTaia Xpovia, n véa yevid
MIKPWV, POPNTWV AVATIVELOTNPWV TIApaKivnoe {ava To
evlaPEPOV YIa TO XPOVIO UNXAVIKO agplopd' H Beltiwon
€€APTNUATWY OTIWG Ol PIVIKECG UACKEC™ ™ Kall Ol EEWTEPIKEC
npoBéoelg otn dekaetia Tou ‘80, £dwaoe véo evdlapépov
OTOV PN EMEUPATIKO HNXAVIKO AgPICUO.

>ta téAn tou ‘80 ot Snuooievoelg amd Toug Meduri kat
OUV"® OXETIKA PE TOV AEPIOUO HECW PAOKAG TIPOCWTTIOU
o€ aoBeveic e XAl kat ofgia avamveuoTIKN aveMTApKeLa
emPePaiwbnkav amd toug Brochard', Kramer'” kai Bott™®.
Yrmp&av Kat ToANEC AANEC Snooieloelg Tou amédel§av Ta
TIAEOVEKTAATA TNG TEXVIKAG AUTAG, OX1 HOVO 0TV o&eia
KOTAoTaon, aANA KAl O HAKPOXPOVIEG, EVW TIAPOHOLA
€UPNATA AVAKOIVWONKAV Kal yia acOEVE(C e VEUPOUUIKA
voonuata™ Kat puikn Suotpo@ia. ETol, o un emepPatikog
AEPIOPOC BeTIKNG TieoNC emave§eTAaONnKe yla aoBevei
pe XA kat cofapry urro§uyovaluia Kat UTTEPKATTVIA TTOU N
KatdoTtaon Toug Tav aoTadnig Kat eixav mtwyr andvinon
otnv o§uyovoBeparneia?'.

AEPIZMOZ APNHTIKHZ MIEXHX

H xprion agplopol pe SlaAeimovoa apvnTIKn TiEon
avaBewpnOnke o acbeveig pe XAl oTig apyég tou ‘80
Xapn otnv Umapén eaptnudtwy mou epdpuolav kKaAuTeEpa
amo Tov KAAoo1kd o1bepévio mveuova??, Ta e€aptripata
autd, (§wTepikdg TaAavTWTA Bwpaka, EEWTEPIKO KEAU-
@og, Tumou adidppoxov, jackets) éumaivav oto Bwpaka
Kal/n otnv Kot\d. ApKeTEG LENETEG ekTTOVAONKAV yia va
OLEUKPIVIOTEL €AV Ol AVATIVEUCTIKOI HUEC UITOPOUV va &g-
KOUPOOTOUV LIE TOV AEPIOHO apVNTIKAG TTEONG KAl AV AuTOG
€XEL OQENOG O pakpoxpovia Bdaon. Ta MPOoKATAPKTIKA
amoteAéopata €8e1§av 4TI UTIPXE TTPAYHUATIKO ATTOTE-
Aeopa oto emimedo NG dSuomvolag, otn SpaoctnploTnTa
Tou Sla@pAyuaTog Kat otn SUvapn TwWV AVATTVEUOTIKWY
HuwvA, Arté Tnv dmoyn Twv emmédwv tng SVoTVOLAG O
QEPIOUOC pe SlaAeimovoa apvnTIKA Tieon @aivetal 6Tt
gival Mo avektég amd Tov TUTo B TWwv gUPUOoNUATIKWY
aoBevwv pe XAl (dnA urtepkamvikwy) Tapd amod Tov TUTIo
A (BnA eukamvikwv). QoTdO0, TUXALOTIOINUEVEG UENETEC
amétuyav va dgiouv Tnv anoSoTikoTNTA AUTAC TNG Be-
pareiag (ota aépla aptnpelakou aipatog, otn dokipacia



98

Badiong, oto emimedo Tng dSuomvolag, Kkat oTnV MoLdTNTA
{wnc) evw n cuppdpewon utipée ETWyR* 2. Ta pTwyA
QUTA AMOTEAEGATA KAL N JIKPA CUUUOPQWON UE AUTA TN
SuokivnTn texVIKN €€nyouV ylati o agplopdg apvnTIKAG
mieong avTiKataotadnke amod Tov ypriyopad avantucoo-
MEVO PIVIKO AEPIOUO BETIKAC TTiEoNC.

AEPIZMOZX OETIKHZ MIEZHZ

O KaT 0iKOV PNXAVIKO aEPIOUOG UTTOPEL va eQapuo-
00¢i péow tpayelootopiag (EMA), amod 1o otépa, 1§ and
™ potn (MEMA).

O pn emeuPaTikOG PNXAVIKOG AEPIOUOG OETIKAG TTi-
eong (MEMA). unopsi va epapuooTei 0tn HUTN HECW
paokag i pagilaplwv? Kat 0To oToHa HECW PAOKAG 1
emMoTopiov?. MoANoi aoBeveic onpePa XPNOILOTIOIOUV TIG
MAOKEG TTPOCWITOU GUUTTEPIAABAVOUEVNG TNG PIVIKAC KAl
NG mapelakng pebodou. Ta mocootd emBiwong yla tov
KOT oikov agplopod OeTIKNAG Tieong ival xapnAoTepa yia
a0Beveiq pe xpovia andepaén Twv agpaywywv amod ot
o€ aoBeveic e MEPIOPIOTIKA 1 VEUPOUUIKA voorjuata.,
pe Sekaetn emBiwon nepimou oto 10%, pe mapAAAnAn
MEIWON TOL aplOUoL TWV VOGNAEIWV Kal LEPIKN BeATiWoN
otn Sef1d kapSlakn avemdpKela Kal oTa aépla apTnpl-
OKOU aipaTog®30,

AMO TOY ZTOMATOX AEPIZMOX OETIKHX
MIEZHX

H epappoyr Staheimovoag BeTIKAC Tieong 0To 0T6-
Ha YEVIKA ava@épeTal we SlaAeimouoag OeTIKAG mieong
avarvon (IPPB) 6tav xpnolyomoleital yla HIKpr XPOVIKH
TEPI0S0 e aVaMVEVOTHPEC TTiEGNC KAl WC arTd TOU OTOMA-
ToG agplopog SaAeimovoag Betikng misong (MIPPV) étav
XpPNolUoToLEiTal yia PeYaAUTEPA XPOVIKA SlaoTAHATA UE
avanveuoTApeg Oykou?. O amd Tou GTOUATOG AEPIOHUOG
Slaheimovoag BTk ieong Tav moAU Snuo@IAAG oTNV
Eupwrn otn dekaetia tou ‘70 aAAd ypriyopa @Aavnke
HN EVEPYETIKOC 0TOUG A0BEeVEIC AOYW TWV TTEPLOPIOUWY
Kal TnG aduvapiog mapoxng HaKPOXPOVIwY TePLOdwV
pNXavikou agpilopol. Mia (prospective) peAétn® dev
€6e1&e o@éNn amo tnv avamvor Je SlaAeimouoa BETIKN
miieon o€ oUyKpPLoN Pe amAn vepelomoinon o€ Wia oud-
6a acBevwv e AMiyoTtepo cofapri Xpovia amo@PAKTIKN
TIVEUIOVOTIAOELA. XUUTTEPACHATIKA, N CUUHOP@WACN aANA
Kal N TEXVIKEG NTav @TwyXEC. H néBodog eykataheipOnke
ypriyopa Adyw aduvaulwy Kal TTEPIOPICUWY OTN TTAPOoXH
MAKPOXPOVIOU INXAVIKOU AEPIGUOU AAAA Kat AGYw KAKNG
OUHUOPPWONCH3°,

MINEYMQN Zvpmnpwuartiké Tevyog 20, Topog 220¢, 2009

KAT’ OIKON MHXANIKO AEPIZMO MEZQ
TPAXEIOXTOMIAX

To kuplétepo mMBavd d@eNog amd To PNXAVIKO ae-
pIoU6 péow TpaxelooTopiag eivat n duvatoétnta yia mo
MAKPOXPOVIEG TTEPIOSOUC GUVESPIWV UNXAVIKOU OEPIOUOU
€161KA KaTd N SldpKela TNG vUXTAG. H eKTiUNoN Twv pa-
KPOXPOVIWV AmOTEAECUATWY TOU KAT' OiKOV 0EPICHUOU
Héow Tpaxelootopiag o acbeveic pe XAMN duoyepaivetal
amno TNV ENNEIPN HEAETWV. AldpopeC UENETECR avépepav
amoTeAéopaTa TNG MPOYvVwong TNS XAl pe Kat oikov un-
XQVIKO AgPIOPO HECW TPAXEIOOTOUIAG, TA OTToIa PAVNKAV
AyOTEPO EVVOIKA CUYKPIVOUEVA E AUTA TWV A0OEVWV UE
TIEPIOPIOTIKA 1] VEUPOUUIKA VOO LATA. 2T MEAETN TWV
Robert kat cuv’ n mevtaetng empBiwon Atav 30% kat n
Sekaetrig emPBiwon 8%, e oTabepomoinon petd tn deka-
€Tia, yia pia opdada 112 acBevwv e XA mou éAafe kat
0{KOV INXAVIKO AgPIOUO HEOW TPAXEIOOTOMIAG. QOoTOCO,
mapatnERONKE pHeiwon oTn ouxvOTNTA VOOHAEIWV AdYW
o&giag avamveuoTIKAG avemdpkelag'?3233,

Auto 0drjynoe 6to va cuvTayOei pia mapopola moAu-
KEVTPIKN avadpouIKr HEAETN O UIa LEYAAUTEPN opdda
259 acBevwv pe XAl mou éAafav kat oikov pnxavikd
QEPIOUO PEow TpaxelooTopiac. H peAétn autr €6eiée
KaAUTepn emPiwon amd auth Twv acBevwv tng BMRC
yla LTOT péxpl Tov TETAPTO XPOVo mapakoAolBnong,
oToV omoiov N MAPAPETPOC auTh e§lowONKe. MapoAn Tn
SuokoAia va emekTabei amd Tn pia HEAETN oTNV AAAN, N
oUYKpPIoN TWV KAPmOAwY emPBiwong Twv dU0 PEAETWV
PAIVETAL VO EVVOE(TAL LI TTIO EMEPPBATIKA TTPOCEYYION VI
autoU¢ Toug aoBeveic. Mpayuati, n pehétn BMRC €6eiée
OTI OL TTPWIOL BAVATOL APOPOUCAV TOUG TTIO UTIEPKATTVI-
KOUG KO TOUG TTLO UTTEPALIKOUG acBeveic SnAadr autoug
ME TNV 1Mo cofapr XPOVIa aVATTVEUOTIKI) AVETTAPKELD.
AOYIKA O PHNXAVIKOG agPIOPOG Ba ATav EVEPYETIKOG O€
autol¢ Toug aoBeveic kabwg n LTOT amétuye va Seiel
O@eNOG Katd Tn S1dpKela Twv TPWTWV 500 Nuepwv amd
TNV EQappoyn .

PINIKOZ AEPIZMOZX OETIKHZ MIEZHX

Me ToV PIVIKO PN eMeUPBATIKO AEPIOUO OETIKAC TTiEONC
mapaATNERBNKAV GNUAVTIKA AMTOTEAECHATA OTOUC A0OEVEIC
pe XAIN kat o§gia avamveuoTIKN avemdpKela'> 163532 gmou
pmopei va amo@euxBei n evdotpayelakr SlacwArvwon
oe mavw and 50% twv acBevwv av Xxpnaotuomoindei wg
apxIkn Oepamneia’®. Etol éyive EAKUOTIKA N mMBavoTnTa va
gpapuooTei pvikdg MEMA BeTikiig mieong og pakpoyxpovia
[Baon og aoBeveic pe XA kal xpdvia avamveuoTIKH ave-
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TIAPKELD, AAAA TO BEUA TAPAUEVEL AUPINEYOUEVO®S. ZTIC
TIPWTEG N EAEYXOMEVEG PENETEC O€ aoBeveig pe XA kat
M EMEPBATIKO PIVIKO agPIOUO BeTIKAG TTieong Sidpkelag
TPLOV WG EVVEA UNVWV UTTHPEE onpavTik BeATiwon ota
VUKTEPIVA a€pla aipaTog pe BeATiwon Tng moldTnTaC TOU
unvou'™ ¥, Ta kaAUTepa amoteAéopata emtevxOnkav
OTOUG TTEPIOOOTEPO UTIEPKATIVIKOUG AoBeVE(G > 4 duwc,
ME AyOTEPO IKAVOTIOINTIKI) CUPUOPPWON armd &TL OTOUG
a0BeVEiC e TTEPIOPIOTIKOU TUTIOU VOO UATA.

MapoAa autd urtdpxouv oAU Aiya dedopéva yia va
eKTIUNOEL N XpNOodTNTA TOU N EMEPBATIKOU PIVIKOU
aEPLoPOU BeTIKNAC ieon¢ o€ acBeveic pe XAl o€ pakpo-
Xpovia Baon 3%, Aldgpopeg pehéTeg €6e1§av BeATiwon oTIC
Pa0, kat PaCO, petda amé éva kat SUo Xpovia, Heiwon Twv
NUEPWVY VoonAe&iag yia ofgia avamveuoTIKr AVETTAPKEI®,
BeAtiwon tou Umvou Kat Tng motdTNTAC {WNRCH, KABWC Kal
TOU OKOp TOU gpwTnpatoloyiou Saint George kal Twv
EMPEPOUG CUVIOCTWOWV ToU*. QOTOGO TAPA TN OXETIKA
KOAR cUPHOPPWON TTou TapatnEnOnke®, n mbavétnta
HOKPOXPOVIOG CUVEXIONG TOU AEPLIOUOU KUPAIVOTAV Ao
43%* €wg 55%*.

YTTAPXOUV OUWE KA LEAETEC UE N EVBaPPUVTIKA aro-
TEAEOUATA AVAPOPIKA [UE T 0@ENN Tou MEMA o€ aoBeveic
pe XAN (un BeAtiwon tng duomvolag, Twv SOKIPACIWY
TIVEUUOVIKIAG AelToupyiag, Tng SUVAUNG TwV avamveuoTl-
KWV LUWV, TWV 0EPIWV aipaTog, TG moldTNTag UTTVOU KAl
(WG KATT) OUWG Ol LENETEG AUTEC €iTe apopoLoav Aiyoug
acBeveic®, eite gixav kakn emioyr acBevwy (U péTpla
Slatapayr oTa aépla aipaTog r /Kal VoppoKamnvia og oTa-
Bepry katdotaon)®, eite xpnotomoinoav xapnAr IPAP (8-15
mmHg), n omoia Sev emétpene va eAeyxOei 0 vuxTEPIVOC
UTTOOEPIOMOG EITE TENOG EiYaV UIKPN XPOVIKN TIEPi0d0 TTou
Oev EMETPETE TNV IPOCAPOYN TWV ACOHEVWV*SY,

2 € VEOTEPEC MENETEC OUWC OTTOU YiveTal CUYKpPION
¢ epappoyric MEMA oe cuvbuaoud ue Tic AANeg Be-
PATIEIEC £VAVTI HOVWV AUTWY, TA ATTOTEAECUATA €ival
€vBappuUVTIKA.

3 € pia HENETN TTOU OUYKPLVE Ta opéAn Tou MEMA
BeTikn¢ mieong padi pe ofuyovoBepaneia évavtl pévo
o&uyovoBeparneiag og 18 aoBeveic mou mapakoAouBriBnkav
Katd tn Stdpkela SU0 eMTUXWV TTEPIOOWV TPLWV PNVWV
Ue KaBe Beparmeia, mapatnprBnke onuavtikn BeAtiwon
oTa aépla aipatog pe pia péon avgnon tng Pao; kat pia
péon upeiwon tng PaCO, uné tov MEMA oxeTti{dpevn e
pta BeAtiwaon otnv vuxtepivii PaCO, kal 0TI TapapéTpoug
Tou Umvou.*® H peAétn autn €deiée emiong 611 n BeAti-
Won Twv agpiwv aipatog Katd Tn SIApKELd TNE NUEPAS
ouoxeTi(otav pe Tnv alAayr tng PaCO, kata tn Sidpkela
NG vUXTAG. H ouppdpewaon Atav ikavomolntikn (14 and
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Touc¢ 18 aoBeveic oAokAripwoav Tn HENETN).

Y€ pia mmo mpdoPatn pyacia PeAeTBONkav 52 aoHe-
veic pe ooBapn XAM mou AaufBavav Tuxatomolinuéva ite
MEMA ka1 tn Bacikn Bgpaneia eite tn faocikn Beparneia
povo (93% pe LTOT) yia éva xpdévo®. H emBiwon Atav
mapopola oTov €va Xpovo (78%) Omwe kat o aplOpog
Twv 0&éwv mapo&uvoewv. O aplBO¢ TWV EI0aYWYWV 0TO
VOOOKOWEIO ETTE0E ONUAVTIKA TOUG TPELG TIPWTOUG MNVEG
otnv oudda tou MEMA (5 évavTl 15%) aAAd mapépelve o
i61o¢ petd tov Tpito priva. Ta pova o@éAn otnv oudda tou
MEMA Atav pia peiwon otn duomvola Kat pia BeAtiwon
o€ éva arnoé Ta VEUPOWPUXOAOYIKA TECT (PUXOKIVNTIKOG OU-
VTOVIOUOG) 0TOUG 6 UrveG. Kat maA Bewpr|Onke 6T umrpxe
Hia Taon mpog oplako 6geNog Tou MEMA otouc aoBeveic
pe cofapn XA aANd Hovo o€ Jia pikpr opdda Kat yia pia
MIkpn repiodo mapakoAouBnong evog Xpovou.

H peAétn mou ouvtdayBnke amd tov Clini*® og aoBeveig
pe ocoPapry urepkamvia, eixe Sidpkela SVO £€Tn Kal TEPL-
AapPave 122 acBeveic dmmou n opdda mou AapPave MEMA
XPNOIUOTIOIOVU0E AVaTTVEUOTHPEG Tiieong Kat £6ei€e idla
MO00OTA BvNoIUoTNTAG PeTAED TWV SU0 opdadwv: (18% ue
MEMA kat 17% e LTOT). Qotdéoo atnv opdda tou MEMA
unp&e Hia TAoN PEIWONC TWV VOGOKOUEIOKWY EICAYWYWY
o€ avtiBeon pe tnv opdda tne LTOT émou umripée ia taon
avuénong TG CUYKEKPIPEVNG TTapapéTpou. Emiong mapa-
nNENOnKe BeAtiwon ota epwTNUATOASGYIA Yia TToldTNTA
Cwnc évavti Tng opddag pe pévo ofuyovobeparneia.

TENOG pLa AAAN peNETN €6€1€e OTL N KAT OikoVv Xprion
MEMA, étav xpnoipomotifnke o€ pia emAeypévn opdda
aoBevwv pe XA kat emavalapBavopEeVeC EI0aYywWYEC AOYW
ofewTikWV MapofUvoewyv Tou anmartovoav eneiyovoca
xpnon MEMA, ATav amoteAeCUATIKY OTNV UEiwon Twv
£10AYWYWV KAl TOU KOGTOUG TTOU ATTOPPEEL ATIO AUTEC'.

Emopévwe o MEMA umopei va cuoxetiletal og emi-
Aeyuévouc aoBeveic pe peiwon tng coPfapdtntag Twv
enelcodiwv o&eiag kapSloavaTTVEUOTIKIG AVETAPKELAG
Kat iowc e kamoto pdAo otn otabepomnoinon TG mopEiag
TNG VOOOU TOUAAXIOTOV TA TTEVTE TPWTA XPOvia amod TNV
EQApHOyN Tou.

H extipnon tou MEMA og S1dxuteg BpoyxeKkTaoieg
KOl KUOTIKH iVWON QEPVEL ETTIXEIPAUATA GTOV IOXUPIOUO
OTL o1 acBeveig pe oofapry amo@padn Twv agpaywywv
KOl UTTEPKATVia Pmopei va avtamokplfolv euvoikd oTov
MEMA. MehéTeg og aoBeveic e BpoyxekTaoieg éSelée pei-
won otnv PaCO; kat AiydTepeG vOoonAEieG 0TO VOGOKOEIO
Katd tn StdpKela Tou mMpwTou Xpdvou TG xpriong MEMA
(o€ oUyKpPLON PE TOV TIPONYOUHEVO XPOVO0).553 ANNEG UE-
Aétec avépepav otabeporoinon o aoBeveic Ue KUOTIKN
ivwon kat oofapn unepkanvia und MEMA 600 ftav o



100

QVOMOVA VIO LETAUOCXEUC TIVEUUOVWV>*8,

MoA\oi aoBeveic pue XA xpnoiomotovv MEMA onjuepa
OTO OTIITL OTIWG QaivVeTAL ATTO UIa TIPOCPATN EVPWTTATKA
€peuva®’. Q)¢ €K TOUTOU UTTIAPXEL N AVAYKN YlO KAAA OXE-
Slacpéveg peNéTeg TTou va ouykpivouv tnv LTOT kal tov
MEMA oI o coPapéc mepimtwoel XAl o peydlo
aplBpod acbevwv kal oe pakpoxpovia BAon ApKETWV
XPOVWV.

H AOTIKH TOY XPONIOY MHXANIKOY
AEPIZMOY XTH XAN

H xpovia avanmvevoTikn avendpkela Aoyw XAl sivat
Hta TOAUTTAOKN KATAOTAGCN N OTTo{a CUVOEETAL IE TIAPEY-
XUMATIKA BAGPN Kal HEWWMEVN IKAVOTNTA AVTAAAAYG
agpiwv. H umo&uyovaipia ivat évag deiktng Twv dlata-
paxwv agpiopol / alpdTwong VW n UTEPKanvia eivat
SeikTNG XpodvIa avemdpKelag TNG avTAiag Kat KUPeAdikol
urtoagptopov. Kabwg n xapnArig porig oéuyovobeparneia
givat ouvnOwg Ikav va avaotpéPel Tnv umouyovaidia
0ToUC 000eVveiC e XAIN, 0 eEWTEPIKOC UNXAVIKOC AEPIOUOG
Ba €xel WG 0TOXO TOV UTTOAEPIOUO. ETOL N BeATiwon Twv
agpiwv aipatog givat évag amo Toug KUPLoUG TTaPAYOVTEG
miou KaBopilouv TIC TPOCAPIOYEC TOU AVATTVEUCTHPA.

ApkeTég umoBEoel; £xouv TpoTabei yia va enynBouv ta
EVEPYETIKA AMTOTEAECUATA TOU AKPOXPOVIOU UNXAVIKOU
aepIopoU o€ aoBeveic pe XA Kal Xpovia avamveuoTIKn
avendpkelad. O MEMA pe BeTikn mieon eival kaAUtepa
va eQaPUOLETAL TIC WPEG TOU UTTVOU WOTE va eMITEVYDEL
peyalUTepn Sldpkela agptopo. Auto mbavwg sival ama-
paiTNTO yla va TPoANPOEi 0 VUXTEPIVOG UTTOAEPIOUOG KAl
Ta €MEl0O61a AmoKopeGHoL TTou cupfaivouv Kupiwg katd
n Sidpkela Tou REM Umvou étav o aoBevng avamvéel
aTHoo@alpIkS aépa. Mpdyuatl, To KUPLo 6PENOC amd Tov
MEMA gival n 816pBwaon Tou VuXTePIVOU UTIOAEPICHOU,
Kal n peiwon tng PaCo;, givat o dgiktng TnE BeAtiwong tou
KUPENSIKOU agPIOPOoU o€ GAOUG TOUG TUTIOUG NXAVIKOU
ageptopou. Auth n Bektiwon pmopei va mapapeivel petd
TO TENOC TNG TIEPLOSOU TOU AEPIOUOU AOYW TIPOCWPIVAG
BeAtiwong otnv evalcOnGia Tou AvamveuoTIKOU KEVTPOU
oto CO,, n omoia gival cuxvd emnpeacpévn o€ aoBeVeiC Ue
XAM*. Mavtwe, 1o id1o amotéAeopa Pmopei va emTeuyOei
otav xpnotpomolgitat o MEMA éva oktdwpo Katd tn
Sidpkela Tng nuépace.

H BeAtiwon tng vuxteptvric Pa0,, Ba umopouoe va
ouvdéetal pe TN BeAtiwon NG KUYPEAIS0APTNPIAKAC
Slagopdg katda tn didpkela Tou MEMA kat tnv avénon
TNG AQUTOUATNG AVATIVONG TTOU AKOAOUBEL TO PNXaviko
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OEPIOUO (CUVETTELD JILaG BEATIWHEVNG AVOXTG ATTO TO Bw-
POKIKO TOIXWHA KAL TOUG TTVEVOVECS, lag BeATiwong Tng
AEITOUPYIAC TWV HUWV KAl PEIWONG TNG XPOVIAG KOTIWONG
TWV, MLAG TTPOAYWYHG TOU AEITOUPYIOG TOU AVATTVEUGTIKOU
KEVTPOU> Kal HIag peiwong TS Katavaiwong ofuydvou
Aoyw peiwong Tou €pyou TnG avarmvorig) kat 8a umopovoav
va odnynoel Kat o€ BeAtiwon tng nuepnotag Pao,.

H avakou@ion tng xpoviag KOTwoNG TWv AVanveUoTL-
KWV LUWV TTAPAUEVEL AUPIAEYOUEVN OTTWG KAL TO OKETTTIKO
NG XPOVIAG KOTIWONG TWV AVATTVEUOTIKWVY pPuwv. [Mpdyuatt
givail SUokoMo va kaBoploTei av N peTaoin Tng Suvaung
TWV AVATIVEUCTIKWY HUWV €ival n attia fj To amotéle-
opa NG BeATiwong Twv agpiwv aipaTtog 0Tov UNXavIKO
AEPIOUO?®6284 EEAANOU N KOTIWON TWV AVATIVEUCTIKWY
puwv Sev gival mBavwe onUavTIKOg mapdyovtag 6tav
EKTIMWVTAL Ol aoBeveic katd tn Sidapkela ePIdSwWV TTou
givat kKAvika otaBepoi.

TeMkd ol aoBeveic pe onuavTikn katakpatnon CO, kat
KUPIWG QUTOI UE VUXTEPIVO ATTOKOPECHO, QaiveTal va gival
Ol KAAUTEPOL UTTOPRPLOL YIa VA €XOUV EVVOIKH ATTAVTNON
otnv epappoyn vuxtepivol MEMA. Ouwg n unepkanvia og
aoBeveic pe XAl Sev sival mdvta GUVWVULO UE ONUAVTIKO
UTTOOEPIOUO, KAL UITOPEL va OQeINeTAL O€ ia avénon Tou
(UaloAoYIKOU VeKpoL Xwpou deutepomabuwg Adyw Stata-
PaxnG Tou agplopol/atpdtwong Adyw Bpoyxdomacuou i
/ Kartng mapeyXupatikig BAGRNG améd to eppuonpa. Eivat
mavta und cudrTNoN TO AV N UTTEPKATTVIA AuTH KaBsauth
opiel évav pnxaviouo mpocappoynig otn cofapry XAM
(avekTikn) umepkamvia dnA evaiocBntn otov MEMA) 6tav
TO QVATIVEUOTIKO KEVTPO AEITOUPYEL PE M uPnAOTEPN
PaCO, mpoKelEVOU Va PEIWOEL TO AVATIVEUOTIKO £pYO OTTWG
ouVNYopoUV SIAPOPEC MENETEC*55 1 av gival évag SeikTng
NG TEMIKAG @AONC TNG VOoOU (TTPo0SEUTIKN UTTEPKATTVIA
OnA éx1 mAéov euaioBntn otov MEMA) pe pia emtaxuvon
¢ avénongtng PaCO, ota tpia xpovia mpiv o Bdvato®
1 av givat suvduaouOG Kat Twv SUO PNXAVICHWV.

‘Eva evOeIKTIKO auTti¢ TG umdBeong mapouataleTal
O€ HLa PENETN OTTOU ava@épovTal Ta OTIKA amOTENE-
opata ou mituyxdvovtatl pe MEMA oe aoBeveic pe XAl
Kal oofapn umepkanvia, omou n opndda Twv acbevwv
€MAEXONKE AuoTNPA Kal TTEPLYPAPTNKE WG AVOEKTIKNA
otnv LTOT pe emdeivwon tng umepkanviag kat ateAn
S16pBwon tn¢ umofiag pe vuxtepivr ofuyovobeparneia,
VA KUPAIVOVTal 0TOUC AVTATTIOKPIBEVTEC a0OEVEIC e Ku-
piapyo umoagpiopd. ‘ETol, 0 LOKPOXPOVIOC VUX TEPIVOG
MNXAVIKOG agplopdg o omoiog Spa péow tng S16pbwong
n¢ PaCO,0a mpémel va €ival TTLO ATTOTEAECUATIKOC UOVO
otnv mpwtn opdada dnA. oe XA pe mpocapuolouevn
QAVETIAPKELA TNG AVATIVEUOTIKAG avTAiag, aAld povo ma-
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pPNyopPNTIKOG 0T SeUTEPN OMAdA PE TAPEYXUUATIKA VOOO
TeAkoU otadiou.

ENIAOIH AZOENQN ME XA A MEMA

310 teleutaio ACCP yia tov MEMA otn xpovia ava-
TIVEUOTIKH AVETTAPKELA TTPOTABNKE va UTIAPXEL EVOEIEN yia
MEMA otouc aoBeveic pe XA Kal Ta XapaKTnEIOTIKA TOU
mivaka 1°¢. QoT1000, auTté ol KatevBuvTrpleg 0dnyieg Sev
MTTOPOUV VA EQAPOOTOUV AKPIBWE og aoBeveic e XAIM®S,
JUPTITWHATA XPOVIOU VUXTEPIVOU UTTOAEPIOUOU Eival
OUOKOMO VA EVTOTTIOTOUV O€ A0BEVEIC e pTwYN TTo1dTN-
Ta UTTVOU, CUXVOUG TTIPWIVOUG TTOVOKEPAAOUG Kalt Xpdvia
KOTIWON TTOU OQEINOVTAL OTNV KAKI| YEVIKH KATACTAONC
KAl TNV KATAoTaong Tou avamveuoTikou. MNMapdho mou n
mapouacia Tng umepkamviag OewprOnKe UTTOXPEWTIKN,
N Tapoucia XPoviag UTEpKamnviag amod povng tng dev
amotelei évoelén yia MEMA 161kd dv gival otaBepn
Kat kaAd avekTry. H mapouacia vuxtepivol amokKopespou
gival ouvnBiopévn o€ autou¢ Toug aoBeveic kai Sev Slop-
BwveTtai mavta pe tn vuxtepvr o§uyovoBepaneia, OTwG
gixe OeixOei mponyoupévwee. Ad tnv AAAn, Ta cuxvd
€MELOO01a TTOU 0ONYOUV O eMAVEIANUUEVEG VOONAEIEG
mapd tnv evoedelyévn QAPUAKEUTIKN Beparmeia Kal Tnv
LTOT eival éva kalo kpitrplo. NMpokKelpévou va emAEYEi
o MEMA yta évav acBevrj pe XAl kal xpdvia avanveu-
OTIKN QVEMAPKELA TIPOTEIVETAL VO AApBAveTal UTT OGPV n
TaPOUGia MPOOSEVTIKNAG EMOEIVIWONG TOU AVATTVEUCTIKOU
Baoctopévn og kKAVIKA Kat Blodoyikd kpitriipla. Etol mapoia
TO ARPINEYOUEVA ATTOTEAECATA TTOU avagEpBnKav mpo-
NYOUUEVWG, TIPOTEIVETAL VO OKEPTETAL KAVEIG TO HNXAVIKO
aeplopd yia acBeveic pe XA kail ooBapri umofuyovaiuia
Kal urrepkamvia oTi SU0 aKOAOUBEC TIEPIMTTWOEILC:

Y€ aoBeveic pe XAl tou Tumou blue bloated, pe xpovia
uno&ia kal unepKanvia, TOU AvanmTUCCoOUV HIA N OTa-
Bepomolnpuévn KATaoTaon TOU AvVATTVEUGTIKOU (Xpovia
odnuata, emMivwon TOU AVATTVEUGTIKOU KAl TNE KAIVIKAG
Katdotaong) mapd tnv KaAd Aappavopevn @apuUaKeUTIKe
aywyn, Tn uoloBepanmeia kaitnv LTOT. H aotdBeia pmopei
va emPePaiwbei amd pia mpoodeuTikn embdeiviwon Twv
agpiwv aiuaTtog 0dNywvTag os CUXVEG EMOEIVWOEIG TOU
kapdloavamveuoTiKoU Ue emelcodia ofgiag avamveu-
OTIKAC avemapKelag?'®s, O MEMA sival pia mpoAnmTiKn
Bepameia peANovTIKWY emkivduvwy emelcodiwv oéeiag
QVaTVEVOTIKAG avemdapkelag. H maxvoapkia eival éva
emmAéov emixeipnua yia tnv epapuoyry MEMA akoua
Kal e TNV mapouaia evog cuvdpopou emkaiupng XAM
Kal ZAY. 2€ pia tétola mepintwon n epapuoyry EPAP Ba
TIPOCAPHOOCTEI KATA TN SIAPKELN TTOAUCWHATOKATAYPAPL-
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KNG MEAETNG UTTVou N omoia givat avaykaia 0tav uTTdpyxel
TTaxuoapKia®.

O MEMA Oa mpémel va Bewpeital emiong wg emAoyn
MeTA amo éva emeloddlo ofegiag avamveuoTIKNG avendp-
KELOG TTOU BEPATTEUTNKE EMITUXWG UE YN EMEPPATIKO agPL-
OuO%8% a\Ad pe aduvapia va amodeoueutei o acBevng amo
TOV avamveuo T Pa’® i akopa o acBeveic mou anaiteitat
va Adafouv MEMA peTd amo emtuxr amodéoeuon amno
€VOOTPAYXEIAKO UNXAVIKO AgPIono?. Te TéToleG 0&gie Ka-
Taotaoelg o MEMA Ba SiatnpnBei petd to ofu eneloddio
Kat Ba emavekTiuNOei pakpompoBeopa PepIkéC BSouadEC
1 MAVEC apyoTEPQ.

O 0ePIOPOG MEOW TPAXEIOOTOMIAG EXEL OTIG MEPEG MAG
meploplopévec evdeielc omwg amotuyia Tou MEMA, cuxva
META amd éva eMIAEOV TEICOSI0 0&EINC AVATIVEUOTIKNG
AVETAPKELAC KAl ATTOTUXIAC amoyaAAKTIGHOU amd Tov
€vOOTPAXEIOKO AEPIOUO.

‘Etol, o MEMA Ba umopouce va mpoTabei wg pia mpo-
Anmtikn Oeparneia oe aoBeveic pe cofapn XAl pe aota-
O KatdoTaon ToU AvamVeUOTIKOU TTOU CUVOEETAL HE
METABANTA untepkaTvia Tpty, Katd tn SIdpKela Kal PETA
amné éva eneloddlo ofgiag avamveuoTIKAG AVETTAPKELAS
ATTOPEVYOVTAG £TCL TNV TPAXEIOTOUN. XT0 0X€610 1 Mapou-
oldletal évac alyopiBpocg mou Ba pmopovoe va mpoTtabsi
yla va kaBopioel Ti¢ evOei§eIG TOU KAT 0iKOV NXaVIKOU
agplopov (mivakag 1), Tng xpodviag ofuyovoBepareiag kal
Tou pvikoU IPPV o aoBeveic pe ooPapn XAMNZ.

ANATINEYZTHPEZ I'lA MEMA

Ot avamnveuoTtripeg yla xpron yia MEMA og aoBeveig
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IXEAIO 1. AAy6piBuog evdeifewv pakpoxpoviag o§uyovoe-
pameiag Kat pVIkol aEPIoPoU BETIKAC Tieong o aoBeveic pe
XAI kat xpdvia avamveuoTIKN AVETAPKELQ.
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MINAKAZ 1. Evdeiéelg TOU KT 0iKOV PNXavIKOU agPIOUOU.

KAINIKELZ ENAEIZEIZ EIZATOIHE PINIKOY AEFIEMOY BETIKHI MEXHE ETH XAN

loTopikd
Khwih eEgraon
AayvwaoTikeg EAEyyog

Lwarh Gitiyvwan

Q1 mio Kowig
amogpakTkES
MVEUpoVOTaBE e

Xpovia Bpoyyinda, Epgdonpa
Bpoyyekragicg
Kuatkf vwon

Egappoyf tn¢ katarhnine | Bpoyyodaoraitikg

Bepomeiag Xpovia ofuyovoBeparmeia

AvtipeTwmion Aomay
UTToKEIpEVWY BlaTapaywy

Eheyyoc dmvou yio amokheigpd ZAY
av uTdpyouv khivikég evleifeig

Evdeigeig xpriong
Lupmripara Kémwan, Alomvoia, Tpuwii kepalakyia
Kpirfipia PaC0, >= 55 mmHg

PaCQ,= 50-54 mmHg pe vuyrepwo amokopeapd
(5a0,<= 88% yia 5 guvey e umd O, »= 2 limin
FaCO, = 50-54 mmHg pe emaveknppéveg voanheisg
Adyw eTEITOdin Y UTEPKATIVIKRG QVATIVEUTTIKAG
avemdpkeng (>=2 oz Sildompa 12 pnvay)

(va amé Ta akdhouBa)

pe XAl yevikd XpnotpomolouvTal yla HeYAAEG XPOVIKEG
mEPI6O0UG Kal GUVABWG TN vUxTa. M auTd mpémet va gival
am\oi a&1émoTol Kal eUKoAoL TN Xprion Toug. Kabwg
ol aoBeveic pe XAl mou amartouv MEMA gival HEPIKWG
e€aptnuévol amd To Pnxavnud Toug, n Umapén pmatapiag
OTO pnxavnua dev gival amapaitntn, eKTOC av UTIAPXEL
avAYKN agPIoPoU Yla TTEPLOCOTEPO amd 12 wpeg/ 24wpo.
O1 avanveuoTHPEC EMITAEOV TIPETIEL VA €ival EAAQEUC
Kal @opntoi. Anatteital va €xouv evOeifelg BeTIKNAG Kat
apVNTIKNAG Tieong yia va dgixvouv tnv amdgpan twv
AEPAYWYWY, TNV armoolvdeon 1 amotuyia Asttoupyiag
TOU avamveuoThpa evw Ba mpémel va Aeltoupyolv o€
SlaAeimovta agplopo.

TAMEPA UTTAPXOUV UENETEC TTOU CUVNYOPOUV UTIEP
NG KAWVIKNG 100TNTAG TWV AVATIVEUOTHPWV TTEONG KAl
oykou’'74, EEaANov, n S1a0g01udTNTA TWV VEWV avanveu-
oTHPWV HE SuVATOTNTA TTAPOXNG AEPIOHOU Kal TTEON KAl
oykou (VAPS) kdvel tn Slapopd auTh, TIG TTEPICCOTEPES
POpPEC, akadnuaikn.

Mapdha autd n tdon €ival va xpnotgomolouvTal
AVATIVEUCTAPEC TIEONC OTNV TTPWTN YPAUMN EIOIKA pe
povTéNO uTooTHPIENG TIiEONC TO omoio €ival 1o eUKoAO
Va TIPOCAPUOOCTE( KAl VO OUYXPOVIOTEL e Tov acBevn.
2 € TIEPITTTWON ATTOTUXIAG, PTWYXNG AVOXNG ] AVETTAPKELAG
TOU 0EPIOUOU TTiEONC, UITOPE va TTPOoTaBOUV AVaTTVEUOTH-
PEG PE ENEYXOMEVN TTiEGN 1) CUXVOTEPA AVATIVEUCTHPES
mpokaBoplopévng pong, Kabwce ol acBeveic pmopei va
avTtanoKpivovTal 1y Oxl €ite 0€ OYKOUETPIKO gite 0€ apo-
METPIKO agPIond’. XTo TéAOC Tou '90 N epgpavion Stmwv
(POoPNTWV AVATTVEUOTAPWYV TTIOU TAPEIXaV EiTE AgPIOUO
unootApIENG mieong n agpIopod TPOKABoPIoHEVOU OYKOU

TINEYMQN Zvpmnpwuartiké Tevyog 20, Topog 220¢, 2009

avoiéav to Spopo yla véag SuvatdTNTAG AVATTVEUCTHPES
urtoonBoupEVNG THiEONG UE UTTOXPEWTIKO OYKO, IKAVOUG
va mapéxouv aAnBivé agplopd OyKou o omoiog amoTeAEl
évav gVENIKTO TpoTo Slaxeiplong Twv mo SUOKOAWV
aoBevwv’e.

To OKENMTIKO TOU MTPO@UAAKTIKOU Stalgimovtog
MEMA (6nAadr xopnyouuevou éva 1y duo Bpadia e do-
padlaiwg) pmopei va epapuooTtei oe acBeveic pe pTwyn
OUPMOPPWAON OTNV KAVOVIKN TTEPioS0 agPIoUOU KATA TN
SldpKEla TNG VUXTAG.

PYOMIZH TOY ANANNEYZTHPA

‘Otav xpnolpoToLEiTal AgPIOUOG UTTOOTHPIENG TTiEONC
(PSV) 10 €mimedo TNG EIOTIVEVOTIKAG UTTOOTAPIENG TIPOO-
Seutikd av€avetal amd 10 og 20 cmH,0 pe éva xaunAod
eninedo EPAP yupw ota 5 cmH,0 ét1ot woTe va BerTiwOei
n amofoAr tou CO2 kat va puBuiotei n PEEP cUpgwva pe
TNV AVEKTIKOTNTA TOU aoBev} 154667477 To emtimeda tng IPAP
Ta omoia givat oAl XapnAd cuoxeti{ovtal e pakpoxpovia
amotuyia tou MEMA’8, H guxvotnta ouvrnOwc opiletal oTig
12 avamvoég To AemTo Kal N EI0TIVEUCTIKI @ACN 00O TTO
ouvTon Yivetal. To KAdopa Tou €l0TTVEOIEVOL 0EUYOVOU
(FI02) mpooapudletal wote va S10pBwvel Tn vuxtepvA
urtoatpia Kat eAéyxetal e vux TPV o§UETPIa.

H dveon tou aoBevry mapauével KABOPIOTIKAC OnUa-
oiag kaBw¢ cuPBANEl 0TN HAKPOXPOVIA CUMHOPPWON.
O Vittacca’ anédeife 61 n pUBUION TOV AvaTTVELOTHPA
OUUQWVA PE TNV AVEKTIKOTNTA TOU acBevr, TNV dveon
TOU Kal Ta aépla aipatog Atav To (610 IKAVoTToINTIKY UE
puBuioceic mou éyvav pe Baon mo e€eldikeupéva Kpitripla
OTIWG UNXAVIKEC TTAPAUETPOUC KAl TTAPAPETPOUG AEITOUP-
yiag Twv avamnmveuoTIKWV PUWV.

ZUMTTEPAGHATIKA, O LAKPOXPOVIOG Un mepfatl-
KOG UNXAVIKOG AEPIOPOC He BETIKA migon oTn xpovia
AMOPPAKTIKN TIVEUHOVOTIAOEla Ba Tpémel va Bewpeital
npoAnmTikn Bepaneia og cofapd mAcxovteG aoBeveig
UE aoTAOn KATACTAGCN TTOU CUVOEETAL [UE UTIEPKATIVIA
TIPLV, KOTA TN S1apKELa Kal PETA amo éva eTelcOd10 ogiag
QAVATIVEVOTIKAG avemApkelac. H aotabela n omoia pmopei
va eKTIUNOEl o€ KAVIKA Baon katva emPBeaiwbdei and tnv
npoodeuTikn emdeivwon Twv agpiwv aipatog, odnyei o
ouxvd emelod61a oéeic avamveuoTikig avendpkelag. Etot, o
ouvbuaopog tou MEMA pe Ta TPOoypApaTA TIVEUHOVIKAG
AMOKATACTACNG Eival TTOAA UTTOGXOUEVOC.
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SUMMARY. The key role of noninvasive positive pressure ventilation
(NPPV) is well documented in chronic obstructive pulmonary disease
(COPD) patients with acute respiratory failure (ARF) since it may
avoid endotracheal intubation in >50% of cases when used as the
initial treatment. However, there is currently only minimal data to
assess usefulness of NPPV in COPD patients on a long-term basis
Two randomized, prospective studies are being completed in Europe
and the first preliminary results show that NPPV is associated with
a reduction of hospitalization for CRF decompensation. The main
beneficial effect of long term mechanical ventilation in COPD patients
with chronic respiratory failure implies a correction of nocturnal
hypoventilation that could persist beyond the ventilation period
because of a temporary improvement in CO, sensitivity that is
often blunted in these patients. The literature suggests considering
NPPV for severe COPD patients who present with chronic hypoxia
and hypercapnia and develop an unstable respiratory condition.
Instability may be appreciated on a clinical basis and confirmed
by a progressive worsening of arterial blood gas tensions, leading
to frequent cardiorespiratory decompensations with ominous ARF
episodes. NPPV should also be considered after an ARF episode
successfully treated by noninvasive ventilation but with the
impossibility to wean the patient from the ventilator. Pneumon
2009; 22(Suppl 2):103-111.

INTRODUCTION

Considering the good results of NIV in hypercapnic patients with chronic
respiratory failure (CRF) secondary to restrictive pulmonary diseases' and the
negative prognosis in hypercapnic COPD when a progressively worsening
level of PaCO2 appears in spite the maximal medical treatment combined
with LTOT?%, NIV should be evaluated in this subpopulation of patients, in
order to ameliorate nocturnal hypoventilation and correct hypercapnia®.

Long term home mechanical ventilation (LTHMV) is generally considered
in patients with COPD and chronic respiratory failure when LTOT fails, with
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progressive worsening of general and respiratory status,
associated with frequent episodes of acute respiratory
failure leading the patients to intensive care unit®. How-
ever, long term home mechanical ventilation in COPD
is still controversial since only limited data have been
published to date in this population.

HISTORY

LTHMV with intermittent positive pressure ventilation
was introduced in clinical practice after the iron lung
era during the 1950’s. LTHMV development was favored
by the rapid progress in ventilator technology and the
survival improvement of patients treated by tracheotomy-
mediated ventilation, later reported by Robertetal ’in a
retrospective study including various etiologies of chronic
respiratory failure.

After the poliomyelitis epidemics, LTHMV was further
indicated in patients with chronic respiratory insufficiency
secondary to many restrictive disorders like muscular
distrophies and tuberculosis sequelae but also to ob-
structive diseases such as COPD. At the beginning of the
1960's, Sadoul et al 8 documented satisfactory arterial
blood gases controls by using volumetric ventilators
and facial masks in COPD patients with acute respiratory
failure (ARF). However, the technique was abandoned
because of the large extent of ventilation with trache-
ostomy at that period and because convenient masks
were not available.

The relative interest of intermittent positive pressure
ventilation (IPPV) through mouthpiece or tracheotomy
versus LTOT for COPD patients was discussed as soon as
the early 1970’s°. However, after the results of the two
studies [the study of the British Medical Research Coun-
cil (BMRC) and the NOTT (American Nocturnal Oxygen
Therapy Trial)]'*" that showed a significant improvement
of survival among COPD patients receiving LTOT versus a
control group without LTOT, oxygen therapy seemed to
putan end to the cumbersome and constraining long term
mechanical ventilation techniques for which indications
had never been clearly documented in COPD patients.

However, within the present decade, a new gen-
eration of compact, portable ventilators has prompted
renewed interest in long term mechanical ventilation'.
Improvement of interfaces, such as nasal masks™'™ or
external prostheses of the 1980s gave a new interest in
noninvasive mechanical ventilation.

In the late 1980s, the publications from Meduri et al *
about facial mask ventilation in COPD patients with ARF
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were confirmed in a controlled fashion successively by
Brochard's, Kramer'” and Bott™.

Numerous publications proved the benefits of this
technique not only in the acute care setting but also in
long term, similarly reported in neuromuscular patients®
and patients with neuromuscular dystrophy®.

As a result, NPPV was reconsidered for patients with
severe hypoxic and hypercapnic COPD whose condi-
tion was unstable and who had poor responsiveness
to LTOTZ.

NEGATIVE PRESSURE VENTILATION

The use of negative intermittent pressure ventilation
has been reconsidered in COPD patients at the beginning
of the 1980s 22 due to the existence of new devices which
were better performing than the classiciron lung. These
devices, such as cuirass, external shells and jackets (poncho
orwrap), were applied to the thorax and/or the abdomen).
Several trials have been conducted to determine whether
respiratory muscles can be rested by negative pressure
ventilation and if this is beneficial on a long-term basis.
Preliminary results showed that there was a real effect
on the dyspnoea level, on the capture of diaphragmatic
activity and on the respiratory muscle strength?.

In terms of dyspnoea levels, negative intermittent
ventilation seems better tolerated by type “B” emphyse-
matous COPD patients (i.e. hypercapnic) than type “A” (i.e.
eucapnic). However, randomized trials to prove efficiency
of this treatment (on arterial blood gases, walking tests,
level of dyspnoea, quality of life and compliance) and
compliance was poor 2 2526, This poor results and the low
compliance with such a cumbersome technique explain
that negative pressure ventilation was supplanted by the
rapidly growing nasal ventilation.

POSITIVE PRESSURE VENTILATION

Long term home mechanical ventilation may be ap-
plied by tracheostomy (IMV), or to the mouth or nose
(NIV).

Non invasive positive pressure ventilation (NPPV) may
be applied to the nose via a mask or pillows?° and to the
mouth via a mask or a mouthpiece?. Many patients are
now days ventilated with facial masks including the nasal
and the buccal methods. Survival rates for home positive
pressure ventilation are lower for patients with chronic
airflow obstruction than for those with restrictive chest
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wall or neuromuscular disease, with a ten year survival of
10%, decreased hospitalization, and some improvement
in right heart failure and arterial gases?®*,

MOUTH POSITIVE PRESSURE VENTILATION

Intermittent oral positive pressure is generally re-
ferred to “intermittent positive pressure breathing” (IPPB)
when used for short time periods with pressure-cycled
ventilators and to “mouth intermittent positive pressure
ventilation” (MIPPV) when used for a longer period of
time with a volume-cycled ventilator”. MIPPV was very
popular in Europe during the 1970s but was rapidly
found to be nonbeneficial for patients because of its
constraints and the impossibility to provide long-term
periods of mechanical ventilation®°. A prospective
study®' has shown no benefit from IPPB compared with
the simple nebulisations in a group of less-severe COPD
patients. Consequently, compliance and efficiency of
the technique were poor. This method was abandoned
quickly because of its constraints, the impossibility to
provide long-term periods of mechanical ventilation and
the poor compliance®,

HOME MECHANICAL VENTILATION WITH
TRACHEOSTOMY

The major potential benefit from mechanical ventila-
tion by tracheostomy is the potential of longer periods
of efficient mechanical ventilation sessions, especially
during the night. Evaluation of long term results of home
mechanical ventilation with tracheostomy (HMVT) in
COPD patients is impaired because of a lack of controlled
studies. Different studies?®3° have reported the progno-
sis of COPD with HMVT, which appeared less favorable
compared with patients with restrictive chest wall or
neuromuscular disorders. In the series by Robert et al 7
the 5-year survival was 30% and the 10-year survival was
8% with stabilization after the tenth year for a population
of 112 COPD patients using HMVT. However a reduction
of hospitalizations for ARF was noticed'>3#33,

This led to the conduction of a similar multicentric
retrospective study in a larger population of 259 COPD
patients treated by HMVT?% The survival in this study
was better than the survival of treated patients from
the BMRC trial until the fourth year of follow up, where
survival curves became identical. In spite of the difficulty
to extrapolate from one study to another, comparison
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of the survival curves from these two studies seems to
favour a more-interventional approach for these patients
including a trial of mechanical ventilation. Indeed, the
BMRC study showed that early deaths were recruited in
the most hypercapnic and the most polyglobulic patients;
i.e. those with the most severe chronic respiratory failure.
Logically, mechanical ventilation should have been ben-
eficial to those patients since LTOT appeared to provide
no benefit during the first 500 days after initiation.

NASAL POSITIVE PRESSURE VENTILATION

Important results were obtained with the use of nasal
positive pressure ventilation in COPD with CRF>16:35-39
whereby endotracheal intubation may be avoided in more
than 50% of patients when used as the initial treatment’®.
It was then attractive to perform NPPV on a long-term
basis in COPD patients with CRF but this subject remains
controversial®. In the first uncontrolled studies with COPD
patients treated with NPPV for three to nine months, a
significantimprovement occurred in the diurnal arterial
blood gases with an improvement of sleep quality'?'.
The best results were obtained in the more hypercapnic
patients*®*" with nevertheless a less satisfactory compli-
ance than in restrictive patients.

However, there is currently only minimal data to
assess usefulness of NPPV in COPD patients on a long
term basis***'. Several studies showed an improvement
of Pa02 and PaCO2 after one and two years, a reduction
of the number of days in hospital for ARF*?, an improve-
ment of sleep quality and of quality of life*?, as well
as an improvement in the total St George Respiratory
Questionnaire score and the impact components of it *4.
However, despite the relatively satisfactory compliance
that was observed®, the probability of continuing long-
term ventilation ranged from 43%** to 55%%.

However, there are some studies that show no benefits
from NPPV in COPD patients (no modifications were as-
sessed concerning dyspnoea, pulmonary function tests,
respiratory muscle strength, arterial blood gases, quality
of sleep and quality of life), but in all of them, either the
number of patients was small*, either there was a bad
selection of patients (with only a moderate alteration of
arterial blood gases or normal PaCO;, at stable state)* or
the IPAP level was too low (8-15 mmHg), to allow control
the nocturnal hypoventilation or the duration of each
treatment period was too short to achieve a satisfactory
adaptation to treatment*64,
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Recent studies compare the benefits of NPPV plus
other treatments versus these other treatments alone,
and the results are encouraging.

A randomized crossover study*® compared the ben-
efit of NPPV plus oxygen therapy versus LTOT alone in
18 patients followed during two successive periods of 3
months with each treatment. Significant improvements
in daytime arterial blood gases were assessed with a
mean PaCO2 increase and a mean PaCO2 reduction un-
der NPPV associated with an improvement of nocturnal
PaCO2 and sleep parameters. That study also showed
that the improvement of daytime arterial blood gases
was correlated with the change in overnight PaCO2.
Compliance was satisfactory: 14 out of the 18 patients
completing the study.

In a more recent paper®, 52 patients were studied
with severe COPD and received in a randomized order,
NPPV plus standard care or standard care alone (93% with
LTOT) for 1 year. Survival was identical at 1 year (78%) as
well as the number of acute exacerbations. The number of
hospital admissions fell significantly at 3 months in NPPV
group (5 versus 15%) but remained unchanged after the
third month. The only benefits observed in the NPPV arms
were a reduction of dyspoea level and an improvement
of one of the neuropsychological tests (psychomotor
coordination) at six months. Again it was concluded that
there was a trend towards a marginal benefit of NPPV in
severe COPD patients but on a limited population and
during a too short period of follow-up of one year.

The trial conducted by Clini et al*® included 122 pa-
tients during 2 years, using pressure support ventilators
in the NIV arm, and showed a similar rate of mortality
between the two groups: 18% with NIV and 17% with
LTOT. However, in the NIV group, there was a trend to-
wards a reduction of hospital admission compared with
the LTOT group as there was a trend towards increment
in the LTOT group. Moreover, using the MRF- 28, use of
NPPV and oxygen was associated with an improvement
of HRQL versus oxygen alone.

Another study*' showed that domiciliary NIV, applied in
a highly selected population of COPD patients with recur-
rent admissions for acidotic exacerbations requiring acute
NIV, was effective at reducing admissions and minimizing
costs from the perspective of acute hospital.

Consequently, NIV could be associated in selected
patients with a reduction of the severity of AHRF episodes
and perhaps also with a stabilization role on the course
of the disease at least during the first year of application
of NIV.
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Evaluation of NPPV in diffuse bronchiectasis and cystic
fibrosis brings arguments to the contention that patients
with severe airway obstruction and hypercapnia may
respond favorably to NPPV. In bronchiectasis patients,
studies®?>>3 showed a PaCO, decrease and less frequent
hospitalizations during the year after NPPV initiation (com-
pared with the previous year). Other series have reported
stabilization of severe hypercapnic patients with CF under
NPPV while they awaited lung transplantation®+-5.

Many patients with COPD are currently using NPPV
at home, as showed in a recent European survey*’. Thus,
there s clearly a need for prospective studies comparing
LTOT and NPPV in the most severe obstructive pulmonary
diseases, in a large amount of patients and on a real long-
term basis of several years.

RATIONAL FOR CHRONIC MECHANICAL
VENTILATION IN COPD

Chronic respiratory failure secondary to COPD is a
complex situation associating a parenchymal impairment
with reduced efficiency of its gas exchange function. Hy-
poxia is a marker of ventilation/perfusion abnormalities
and hypercapnia is a marker of chronic pump failure and
alveolar hypoventilation. As low-flow oxygen therapy is
commonly able to compensate hypoxia in COPD patients,
external mechanical ventilation will compensate for hy-
poventilation. Thus, improvement of arterial blood gases
is one of the main objectives that determine ventilator
adjustments.

Several hypotheses have been suggested to explain
the beneficial effects of long-term mechanical ventila-
tion in patients with COPD and CRF. NPPV is preferentially
indicated during sleep periods, in order to achieve longer
duration of ventilation; this is probably necessary to
compensate nocturnal hypoventilation and episodes of
arterial oxygen desaturation which occur predominantly
during rapid eye movement sleep when breathing room
air’8, Indeed, the main beneficial effect of NPPV implies
a correction of nocturnal hypoventilation and PaCO,
reduction is the hallmark of improvement in alveolar
ventilation under all types of mechanical ventilation. Such
an improvement could persist after interruption of the
ventilation period because of a temporary improvement
in CO, sensitivity of the respiratory centers that is often
blunted in COPD patients®. However, the same results
might be obtained when using NPPV 8 hours during
the daytime®®.
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The improvement of nocturnal PaO,, an effect that
can be related to the correction of the alveolar-arterial
gradient under NPPV and to the increase in the spontane-
ous breathing pattern following mechanical ventilation
(consequence of an improved compliance of the chest
wall and the lungs®, an improved respiratory muscle
function, an increased respiratory drive*® and a decreas-
ing oxygen consumption secondary to a decrease in
work of breathing) could lead to an improvement of the
diurnal PaO..

The relief of chronic respiratory muscle fatigue remains
controversial as well as the concept of chronic respiratory
muscle fatigue. Indeed, it is difficult to assess whether the
modifications of respiratory muscle strength are a cause
or a consequence of the arterial blood gases improvement
under NPPV266264 Respiratory muscle fatigue is probably
not an important contributing factor when evaluating
patients during periods of clinical stability. Thus, patients
with severe CO, retention, particularly those with nocturnal
oxygen desaturation, appear to be the best candidates
to get a favorable response to nocturnal NPPV.

However, hypercapnia in COPD patients is not always
synonymous with predominant hypoventilation, and
may be linked to an increase in physiological dead space
secondary to a ventilation/perfusion mismatch in relation
with bronchospasm and/or parenchymal destruction, sec-
ondary to extension of emphysema. It is always debated
as to whether hypercapnia per se defines an adaptive
mechanism in severe COPD (permissive hypercapnia, i.e.
sensible to NIV), when the respiratory centers are tuned
towards a higher PaCO, in order to lessen the respiratory
work, as advocated by several studies**%, or is a marker
of the terminal phase of the disease (progressive hyper-
capnia, i.e. no more sensible to NIV) with an acceleration
of the rise of PaCO2 in the three years before death %, or
is a mixture of both mechanisms. An illustration of this
hypothesis is represented by the positive results obtained
by NIV in severe hypercapnic patients with COPD*, in a
highly selected population of COPD patients described
as intolerant to LTOT, with worsening of hypercapnia
and incomplete correction of hypoxia under nocturnal
oxygen therapy, which could be ranged in the responding
patients with predominant hypoventilation. Thus, long-
term nocturnal mechanical ventilation, which acts via a
correction of PaCO, should be most effective only with
thefirst clinical group, i.e. COPD with adaptive ventilatory
pump failure, but could only be palliative in the second
group with terminal parenchymal disease.
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SELECTION OF COPD PATIENTS TO NPPV

In the last ACCP Consensus Conference on NPPV in
chronic respiratory failure®®, it was proposed to indicate
NPPV in COPD patients presenting with the characteristics
detailed in table 1. However, these recommendations do
not apply perfectly to patients with COPDS¢, Symptoms
of chronic nocturnal hypoventilation are difficult to
screen in patients with a poor quality of sleep, frequent
morning headaches and chronic fatigue linked to the
poor general and respiratory condition. Although the
Consensus considered the presence of hypercapnia as
mandatory, the presence of chronic hypercapnia by itself is
not an indication of NPPV if stable and well tolerated. The
presence of nocturnal oxygen desaturation is common
in such patients and not always corrected by nocturnal
oxygen therapy, as previously showed?®. Conversely, the
notion of frequent episodes of decompensation leading
to repeated hospitalizations is a good criterion, if the
associated LTOT and medical management are optimal.
To indicate NPPV in a patient with COPD and CREF, it is
preferred to consider the presence of a progressive
deterioration of respiratory status based on clinical and
biological criteria. Thus, in spite controversial results
previously reported, they suggest to consider NPPV for
patients with severe hypoxic and hypercapnic COPD in
the two following practical situations.

COPD patients who present with blue and bloated
type associated with chronic hypoxia and hypercapnia
and develop an unstable respiratory condition (chronic
dependent oedemas and deterioration of respiratory
and clinical status in spite of a well-prescribed and well
followed medical treatment, associating physiotherapy
and LTQOT). Instability may be confirmed by a progres-
sive worsening of arterial blood gas tensions, leading
to frequent cardio respiratory decompensations with
ominous ARF episodes?'%¢, NPPV is a preventive treat-
ment of future dangerous episodes of ARF. Associated
obesity is a further argument of indicating NPPV even
in the presence of an overlap syndrome associating
COPD and obstructive sleep apnoea; in such a case, the
setting of expiratory positive airway pressure (EPAP) will
be adapted during polysomnographic recordings which
are mandatory when obesity is present®’.

NPPV should also be considered after an ARF episode,
successfully treated by noninvasive ventilation% but with
the impossibility to wean the patient from the ventila-
tor’® or even patients receiving NPPV to be successfully
weaned from endotracheal mechanical ventilation?. In



108

such acute conditions, NPPV will be maintained beyond
the ARF episode and re-evaluated on a long-term basis
a few weeks or months later.

Tracheotomy-mediated ventilation has nowdays re-
stricted indications, such as failure of NPPV, often after
a further episode of ARF and weaning failure from en-
dotracheal ventilation.

Thus, NPPV could be proposed as a preventative
treatment in severe COPD patients with unstable respira-
tory condition associated with fluctuating hypercapnia
before, during and after an ARF episode, avoiding the
need for a tracheostomy. An algorithm can be suggested
to designate indications for HMVT (table 1), long-term
oxygen therapy and IPPV by the nasal route in patients
with severe COPD (fig. 1)

VENTILATORS

Ventilators for use in NPPV, devoted to patients with
COPD are generally used for long periods of time, and
generally overnight. Therefore, ventilators should be
simple, reliable and easy to use. As COPD patients need-
ing NPPV are generally partially dependent upon their
machine, the presence of a battery-operated ventilator
is only mandatory if patients need to ventilate more
than 12 h/day. Ventilators must also be light and port-
able. Both high- and low-pressure alarms are required
to indicate airflow obstruction, disconnection or failure
of the ventilator and must be set according to leaky
ventilation. At the present time, available studies are in

COPD and CRF
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FIGURE 1. Algorithm for indicating long term oxygen therapy
(LTOT) and nasal positive pressure ventilation in patients with
COPD and chronic respiratory failure.
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TABLE 1. indications for HMVT.

Clinical indicators for institution of nasal positive pressure vertilation in patients with COPD

Disease documentation History
Establish and document an Physical examination
appropriate diagnosis Results of diagnostic tests

The most common Chronic Bronchitis
obstructive lung diseases | Emphysema
would include Bronchiectasis
Cystic Fibrosis
Bronchedilators

Oxygen therapy when indicated

Assure optimal
management of COPD

Optimal management of | Multichannel sleep study to exclude associated
other underlying disorders | OSAS if clinically indicated

Indications for usage

symptoms Fatigue, Dyspnoea, morning headache

PaCQ, >= 55 mmHg

PaCQ, = 50-54 mmHg with nocturnal desaturation
(Sa0,<= 88% for 5 continuous min while receiving
oxygen therapy == 2 l/min

PaCQ, = 50-54 mmHg with hospitalization related to
recurrent episodes of hypercapnic respiratory failure
(>=2 in a 12-month period)

Physiological criteria
(one of the following)

favor of clinical equivalence of volume-preset and pres-
sure-preset ventilation modes’74. Besides, availability of
volume assured pressure support respirators makes this
difference in most of the situations academic.

However, the actual trend is to use pressure-support
ventilators on a first-line basis, especially with pressure-
support mode, which is easier to adjust and to synchro-
nise with the patient. Secondly, in cases of failure, poor
tolerance or inefficiency of pressure-support ventilation,
pressure controlled or, more often, flow-preset ventilators
may be proposed, as patients may appear to be responder
or not to either volumetric or barometric ventilation”. By
the end of the 1990s, release of dual portable ventilators
providing either pressure-support ventilation or volume-
preset ventilation opened the way for new potent turbine
pressure-support ventilators able to deliver real volume
ventilation with the average volume assured pressure-
support ventilation mode which represents a flexible way
for managing the most difficult patients.

The concept of prophylactic intermittent NPPV
(i.e. given only one or two nights per week) might be
developed in patients with poor adherence to a regular
ventilation period during the night.

VENTILATOR SETTING

When pressure support ventilation is used'®45667477
the level of inspiratory aid is progressively raised from
10 to 20 cmH,0 with a low level of EPAP around 5 cmH,0
in order to optimize CO, removal and control of auto-
positive end-expiratory pressure (PEEP), according to
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the patient tolerance. Levels of IPAP, which are two low,
could be associated with long-term failure of NPPV’8, A
back up frequency is usually set at 12 breaths /min and
the inspiratory duration as short as possible. The fraction
of inspired oxygen (FIO,) is adjusted to correct nocturnal
hypoxaemia and controlled by night oximetry.

The comfort of the patient remains crucial and condi-
tions the long-term compliance. Vittacca et al ”® confirmed
that ventilatory settings established according to patient
tolerance, patient comfort and arterial blood gases controls
were satisfactory as ventilatory settings established more
rigorously upon more conventional criteria, mechanics
and respiratory muscle function assessments.

In conclusion, long-term noninvasive positive pres-
sure ventilation in chronic obstructive pulmonary dis-
ease should be considered as a preventative treatment
in severe patients with unstable respiratory condition
associated with fluctuating hypercapnia before, during
and after an acute respiratory failure episode. Instability
may be appreciated on a clinical basis and confirmed by
a progressive worsening of arterial blood gas tensions,
leading to frequent cardiorespiratory decompensations
with ominous acute respiratory failure episodes. In this
setting the association of NPPV with pulmonary rehabili-
tation programmes is promising.
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MEPINHWH. H amoteAeopatikdtnta TOU pn emepBatikol pnxavi-
KoU agptopov (Mn EMA) o€ mabriogig Tov avanveuoTiKou GUOTH-
parog eival Tekunplwpévn otn Piphioypagia. H epappoyn twv
avanveuotpwv Mn EMA péow tpayelootopiag Oa pmopouace va
amoteAei pia evalakTIK EMAOYN HNXavikoU agplopol o€ aoOe-
VEi¢ e€apTWEVOUC AMO TOV AVATIVEUCTHPA. ZUYKEKPIUEVOL TUTIOL
Mn EMA pmopouv va xpnaotponoinfouv pe 1diaitepn mpoooxi,
Aapfavovtag undyn TeEXVIKOUG TEPLOPICUOUG, OTIWG Eival TO KOIVO
EIOTIVEUCTIKO-EKTTVEUOTIKO KUKAWHA, TNV KATAAANAN 6é0n £l0660v
Tou O, Kat TV ENelPn cuoTnudTwy mapakoAouBnong. Av Kai ot
KateuBuvTrpleg odnyieg Sev €xouv amoca@nVIoTEi, AUTOG 0 TUTTOG
UTOOTAPIENG TNG AVATIVONG UmopEi va amodelyTei moAUTIHOG 0TN
Sladikacia amodéopeuong and Tov avanveuotipd, aAAd Kat oTn
HOKpOXPOVIa KAT 0iKoV UOOTHPIEN TNG AVATVONG G€ a0BEVEig
e€apTwpevoug amo Tov avanveuotrpa. OLveupovoAdyol Ba pémel
va givat eviipepol Kat Ikavoi va emAEEouv TNV KAaTadAAnAn cuokeun
yla kaBe acBevn, evw) amarteitan Kot éva mpwTOKOANO XELPIGHOU Kal
@povTidag Tng Tpayelootopiag. H umapén e§eidikeupévou voanheu-
TIKOU TIPOCWTIKOU €XElL 1810iTEPN ONPATIA, TOCO yia TV @povTida
TNG TPOXEIOTOMIAG, OGO Kal yia TNV EKMTAIBEVG TWV PPOVTICTWV
ToU a00evouc. Mvevuwy 2009, 22 (ZvunAnpwua 2):112-113,

O pn emepBaTikOG UNXAVIKOG AEPIOUOC (Mn EMA) amoteAei pia onpavti-
KN €€ENIEN TNC LATPIKNAG TEXVOAOYIAG KAl N EPAPHOYH TOU O€ EISIKEC OUASEC
a00evWV e avamveuoTIKA TIPoBANUaTa €xel amodelxOei e§alpeTikd amote-
Aeopatikry'. Qot600, N epappoyr cuokeuwv Mn EMA péow Tpayelootopiag,
W¢ HéBodOC, SnNAadn, eMePPATIKAC UTTOCTHPIENG TNE AVATIVONC, ATTOTENEL
pia ilaitepn Kavotouia mou 0 GUYXPovog TTVEUUOVOAOYOG KaAgital va
a&lomotnoet.

H epappoyn Twv cuokevwv Mn EMA péow tpaxelootopiag pmopei va
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yivel o Movada Auénuévng AvamnveuoTtikig ®povtidag
o€ aoBeveig petd and voonieia oe MEO kat SuokoAia
ATTOYOAOQKTIGOU ATTO TO UNXAVIOUO AEPIOUO3,

216X0¢ €ival n amodéopeuon Kal TEAIKA N GUYKAELON
TNG TPOXELOOTOMIAG e BACN CUYKEKPIUEVO TIPWTOKOANO*.
Y € oplopéveg opadeg aoBevwv Tou Sev gival auto eQIKTO,
onw¢ o€ aoBeveig pe EENlOCOPEVA VEUPOUUIKA vooruata
N pe oofapn kakwon AMZZ, oTtdxoc¢ gival n epappoyn
TOU EMEURATIKOU UNXAVIKOU 0EPIOUOU KAT OIKOV [UE TNV
€€a0@ANION TwV KAANTEPWY CUVONKWV OIKOYEVEIAKNAS
Kall vOonAeuTIKNAC @povTidacs’ (Mivakag 1).

H epappoyn cuokevwv Mn EMA enepfaTtikd amartei
KOAR yvwon tng guotoloyiag TnG UNXAVIKAG avamvong,
TwV BaCIKWV apxwv AEITOUPYIAG TwWV CUCKELWV Kat €01-
Keiwaon pe Toug S1dgpopoug TUTTOUG UNXAVIKOU AEPICHUOUE,
Eivat onuavtiko va evtonifovtal kat va diopbwvovtat ta
TpofArjuaTa Mo OXeTioVTal PE TNV «ETMEPPBATIKI» EQApP-
poyri Mn EMA, 6mnwc givat o1 Slaguyég, To auto cycling, n
gnavelomvor} CO, Kal 0 un GUYXPOVIOUOG Tou acBevn) pe
Tov avanveuotnpad®. H aflomoinon twv mpodiaypapwv
TIOU TIPOC@EPEL N KAOE CUOKELN £XEL OKOTIO TNV EMAOYN
TNG KATAAANAOGTEPNG TTOU VA IKAVOTIOLEL ATTOAUTA TIG AVA-
YKEC TOU KABe aoBeviy'.

O1 TUTTIOLl TWV CUCKELWV TTOU £@apuolovTal uéow Tpa-
XELOOTOMIAC AANA KAl Un eMeUPaATIKA, gival ot €A™

A) MONTEAA ME MPOKAG®OPIZMO TOY OTKOY
(VOLUME TARGETED MODES)

1) YmoPonBoUpevog eAeyXOUEVOC AEPIOUOG LE TIPOKA-
Bopiopo Tou dykou (volume targeted assist control
ventilation, ACV). Xpnolpomoleital TEpIGOOTEPO GTOUG
popNTOUG AVATIVEUOTAPEG OYKOU Kal e@appoletal
Kupiwg o€ aoOeveic pe veupouuIKa vooruata™™,

2) JUYXPOVIOUEVOG OIAKOTITOUEVOC UTTIOXPEWTIKOG aE-
ploud¢ (synchronized intermittent mandatory ven-

MINAKAZX 1. MNabnoeic mou emmAékovtal pe e€dptnon amod

MNXaVIKO 0EPIOUO.

1. Nabnoeic KNI (kakwoelg AMIY).

2. Neupopvuikéc madnoelg (mMdyla puatpo@ikn oKAjpuvon,
puacBévela).

3. MveupovomdBeleg mEPIOPIOTIKOU TUTTIOU (KUPOOKOAIWON,
S1apeoeC MveuovoTTABELEC).

4. Kapdiayyelokég mabrioeic (coPfapri kapSlakr avemdipKela).

5. NMveupovomndBeleg amo@pakTikoL Tumou (XA, Bpoyxiekta-
oleq).

6. X0vdpopo Amvolwv-YTomvolwv oTov YTIvo.
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tilation, SIMV). Ztov tUmo auto mpokabopiletal umo-
XPEWTIKOC AEPIOUOC, EVW O A0OEVIC EMTPEMETAL VA
avamnvéel péow piag kat emikAnon BaABidag (demand
valve) avapeoa otig avamvoéc ACV™. MelovEKTNA TwV
AVaMVEUOTAPWY OYKOU TTIOU XPNOLOTTOI0UVTAL KUPIWG
HEOW TPOAXEIOOTOMIAG Eival N ATIOUCIA EVOWUATWHE-
VOU OUOTHHATOG e@appoync PEEP. Mgovektpatd
Toug gival o e€omAlopog pe aflodoya cuoThiuata
e1domoinong kat epedpikd ouothpata €acPAlong
UTTOXPEWTIKOU AEPLOUOU.

B) MONTEAA XYNEXOYZX OETIKHX NIEXHX
ZTOYX AEPATQroYz (CONTINUOUS POSITIVE
AIRWAY PRESSURE, CPAP)

Anotelei autopato TUTO avamvorg otov omoio dev
Xopnyouvtat KaBOAOU UNXAVIKEG AvaTTVOEG BETIKNG Trie-
onc. Ot povadikég mapdueTpol mou kabopilovtal gival
10 emimedo CPAP kal n euaiocOnoia Tou KAt €mikAnoN
OUOTHMATOG.

) MONTEAA ME NPOKAOOPIZMO THX NIEXHX
(PRESSURE TARGETED MODES)™

1) YmoPonBoUuevog eAeyXOUEVOC AEPIOUOG LUE TIPOKA-
Boplopd g mieong (pressure-targeted assist con-
trol ventilation, ACV). Ztov TUmo autod, eKTOC ammo
10 eminmedo TNG migong, MpoemAEyeTal N €PeSPIKA
QVATTVEUOTLIKH] CUXVOTNTA, O EICTIVEUOTIKOG XPOVOG
KOl N OXEON EICTIVONG EKTTVONG, KOl CUVETIWG O OYKOG
IOV TIaipvel 0 aoBevng e€apTdTal amod TIG PNXAVIKEG
1810TNTEC TOU AVATTVEUCTIKOU CUCTAMATOC (EvOOTI-
KOTNTA, AVTIOTACEIG Kal evOoyevég PEEP)™,

2) Agplopdc pe vmootiplén otabepng mieong (pressure
support ventilation, PSV). Zto povtého autd, o€ avti-
Beon pe To mponyouuevo, o aoBevig kabopilel TNV
QVATIVEUCTIKA OUXVOTNTA, TO XPOVO EIGTIVONG KAl TOV
avamnveouevo OyKo.

Xuokevéc Sipaotkn¢ Oetikng mieong (bilevel positive
airway pressure, BIPAP)

Amotelouv e€ENEN Twv cuokeuwv CPAP e tnv mpo-
oOnKN pag payvntikig BaiBidag mou emrpénel Tnv
Snuioupyia 6Uo SlaYopPETIKWY eMMESWY OTNV TiECN TWV
agpaywywv's. Eva cuotnua evaiodnrtonoinong tg mupo-
S6tnong e Bdon tn porj tou aépa (flow trigger) mapéxet tn
Suvatdtnta autopatou agplopo (spontaneous mode-S
mode). To povtélo S/T mMPoKUTTEL e TNV TPOCONKN TN
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SduvatdTnTag mMPoKaBoPIGHOU AVATIVEUOTIKIG CUXVOTNTAG
(Timed Mode-T mode), mou Tautiletal pe Tov PSV TUMO
OEPIOHOU ME QPESPIKN AVATTVEVOTIKN cuxvoTnta®.

Baoikd mieovekTraTa Twv cuokeLWwv BIPAP gival to
MIKPO BApoc, N eUKOAiIa 0TN HETAPOPA, N a&ldhoyn avTi-
otdbuion otn dlaguyn aépa kat n dveon oTn cuvepyacia
Tou acBevr). Ta oTolxeia auTd TIG KABIOTOUV TOAUTIEG KAl
oTNV EMEPPBATIKI UNXAVIKE UTTOOTAPIEN TNG AVATTVONG, Qv
kat Sev mapéxetal emionua n €vOeIEn amo TIC KATAOKEL-
AoTPLEC eTalpEieg kKal n BiBAMoypagia mou uootnpilel
auTH TOUG TN XPrion ival meploplopévn'2,

Ta BacIKA PEIOVEKTAUATA TWV CUCKEVWYV SIPATIKNAG
mieong moAaldtePNG YeVIAG, Tou Tieplopifouv TNV @ap-
HOYH TOUG HECW TPAXEIOOTOUIOG Eival:

1. 'EMNewpn ocuotnudtwyv £1domoinong Kal mapakoAou-
nong.

2. 'EANewpn peiktn ofuydvou (aduvapia akpif3oug mpoo-
Sloplopou Fi0,)*22,

3. Qawvopevo emaveloTvonG. To EICTIVEUCTIKO Kal €K-
TIVEUOTIKO KUKAWMO avAueca oTtov acBevr Kat tn
OUOKeUN givat kovo. MNpoPAénetal otabepn Stapuyn
aépa (kaBapon tou ekmvedpevou CO,) Ue 18Ik Bak-
Bida ekmvori¢?? (Eikova 1).

4. Au&nuéveG EKTTVEUOTIKEG AVTIOTACELG.

5. Mepropiopévn SuvatoTNTA MAPAYWYNG EIOTIVEUOTIKNG
niieong (IPAP).

6. Aduvapia eAéyxou Tou Tpdmou emiteuéng TnNg mieong
UTTOOTHPLENG.

7. 'EANEWPN €0WTEPIKAC pmatapiag.

EIKONA 1. EkniveuoTikr) BaABida yia To Kowvé €10TIVEUCTIKO-
EKTIVEUOTIKO KUKAWpA ouokeurig BIPAP (whisper, Respironics,
Pensylvania USA).
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APXEZ EODAPMOIHZ TON XYZKEYQN MH EMA
MEZQ TPAXEIOZTOMIAZ

H emAoyr] Tn¢ KATAAANANG ouokeuric Mn EMA otnpi-
{eTal 0TNV EKTIUNON TWV AVAYKWY TOU KABe aoBevn pe
TPUXELOOTOIO TTOU £XEL AVAYKN UNXAVIKAG UTTooTHPIENG. Ot
KUPIEG TTAPAETPOL TIOU TITAOTTOLOUVTAL EIVAL: ELCTIVEUOTIKN
miieon (IPAP), ekmveuoTikn mieon (EPAP), avamveuoTikn
ouxvotnta (RR), xpovog eionvonrg/ekmvong (I/E), peyt-
otn Sidpkela glomvorig (maximal inspiratory duration),
XPOvog avodou TG EI0TIVEVOTIKAG Tiieong (rise time). H
owoTH pLBUIoH Toug otnpileTal otV KaTAVéNoN TWV
MNXAVIKWV ISI0TATWY TOU AVATIVEUOTIKOU CUOTAATOG
Tou kABe aoBevny. I8laitepn Mpoooxn amnaiteital otov
OUYXPOVIOHO acBevr/avamveuoTripa (pUBIoN avaloywv
TAPAETPWY), 0TNV TIPocOrikn O, (onueio el06dov) Kat
oTn PUBUION TOU CUCTHHATOC evalocOnTomoinong TNG
mupododTnong (trigger)'>1720,

MeydAn onuacia otnv «emeufatiki» epapuoyrn Mn
EMA €xel n epuypavon Twv agpaywywv Kat N OwoTn Ve-
@ehomoinon Twv eappakwv. Yrdpyouv Sidgopot Turol
vypavtripwyv a)Bepuatvéuevol i un Oepuatvopuevol B)ue
mapdkapyn (0 aépag mepva mMAvw amo Tnv EMPAVELQ TOU
VEPOU, pass over) i he pUOANSEC (0 agépag mepvd KATW amo
TNV EMEAVELD TOU VEPOU, pass through). Exel amodelyBei
OTL N €papuoyn Bepualvopuevou vypavtipa BeATiwvVel Ta
CUUTTTWUATA ATTO TOUG AVWTEPOUG AgpaywyoUs, ENAT-
TWVEL TIC AVTIOTACEIC KAl AuEAVEL TN CUUUOPPWON TWV
aoBevwve.

3T0 KUKAWMA TWV QVATIVEUCTHPWYV KAl TWV CUCKEUWV
CPAP kai BIPAP pmopouUv va xopnynBouv vepehomoinuéva
@appaka (BpoyxodiactaAtikd, avtifiwon), evw n Béon
TOU VEQENOTIOINTH 0TO KUKAWHA €Xel ISlaiTepn onuacia
yla TNV MoodTNTA TOU ATTOPPOPOUUEVOU PAPHUAKOU 2,

MEPINOIHZH TPAXEIOZTOMIAX

H eqpappoyr] OUYKeKPIEVOU TTIPWTOKOANOU KaBNUEPL-
VNG TIEPITTOINONG TNC TPAXEIOOTOWIAC, OE GUVOUAOHO e éva
TTPWTOKOANO 0TadIaKNG amodéopeuong ammd Tov emeppati-
KO UNXAVIKO AgPIOPO Kal CUYKAELONG TNG TPAXELOCTOIAG
amoteAolV onueia-KAESIA TNG EMTUXNUEVNG AELITOUPYIAG
miac Movadag Auénpévng Opovtidac (MAD).

AoBeveic pe e€aptnon amd Tov UNXaviko agpiopd yla
EPLO0OTEPO amd 20 wpeg/nuépa, 6tav o Mn EMA gxel
amodelxOei un amoteAeopatikdg, Xpeldloval avamveu-
OTIKA Moo TN PIEN EMEUBATIKA pEow TpaxelooTopiag. Ot
evOEei€elg Yyl paKkpoxpOVIa TTAPAIOVH TPAXEIOCTOMIAG
neptdapPfdvouv tnv aduvapia tou Brixa, TNV Mapouacia
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A@BovwV BPOYXIKWY EKKPICEWVY KAl AVAYKN YIO OUXVEG
AVOPPOPAOELG KAl TNV OTEVWON TWV AVWTEPWY OEPA-
Ywywv2,

H 18avikn e@appoyr evog TPAXEIOOTOUATOG TTEPI-
AapBdvel Tnv agoyn avatouikd TomoBétnor Tou oTn
owoTn SIAUETPO Kal MAKOC, VW amatteitatl kabnuepivn
TIEPUTOINGN YIO TNV ATTOQUYN ETIITAOKWY, OTIWG O OXN-
MOTIOMOG KOKKIWMATWY TTOU TIPOKAAE( ATTOQPAKTIKA
PAIVOUEVA OTEVWONG TWV agpaywywv?? (Mivakag 2). H
Sladikacia mepimoinong tng TpaxelooTopiag mepAapavel
TNV avappPoOPNoN EKKPIcEWY, KABAPIOUO TNE ECWTEPIKAC
KAVOUAQG, kKaBaplopod TNG TpaxelooTopiag kat arlayr
OUVOETIKOU IHAvTa.

H aAAayn Tou TpaxeloowAriva cuviBwg ival mpo-
YPOAUUATIOUEVN KAl OUVIOTATAL VA YiveTal KABe prva oe
otaBepomolnuévoucg aoBeveic?®. NMoANEC popég umopei
va XPElaoTei emeiyovuca aAlayr) Tou cwAnva, 6tTav ma-
XUPEUOTEG KAl KOMWOEIG EKKPIOELG i} TIyHATA AiPOTOC
KA&ivouv To auld kat Sev umopouv va amopakpuvBouv pe
avappdéenon. ANoL Adyol dpeong aAAaync cwAnva givat
N AUTOUATN ATOCWARVWON, N KATAoTPOo®N Tou cuff Kat
N OTPO®H TOU TPAXELOCWANVA, WOTE TO KATW GTOULO TOU
va €pBel o€ ema@n Pe TO TolXWHA TNG TPAXEIAG.

Ot aANayég yivovTal JE ATTIEC KIVAOELC VIO TNV ATTOQU-
Y1 alpgoppaylwyv Kal cuviotatat 1o cuff va pével pétpla
POUCKWUEVO. EAEyxeTal 0 GYKOG agpa TTou El0AyETal YA

MINAKAZ 2. EmmAokéc-TTpoALATA TPAXELOOTOMIAG

1. TPAUUATIONOG TOU KPIKOEISOUG XOvdpou

2. TPOUHATIONOC, KATAOTPO®N NUIKPIKiWV

3. Anuioupyia KOKKIWUATWY GTOUATOG

4. KOKKIWMOTO KAl OTEVWOELG TPaxEiag

5. Aapuyyikn amogpaén

6. Mikpoatpoppayieg

7. MeiCovec aipoppayiec amo TIC AVWVUMEC apTNPIEC.
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TNV Amo@UYH VEKPWOEWVY, AAAA Kal SLaQUYWV aépa Kal
EIOPOPNOEWV EKKPICEWV Kal atéAou. O KaBaplopog Tou
Sépuatog TG oTouiag yivetal pe avtionmtikd SiaAupa
and ta 0w TPOC Ta £€w, YIa AMOPUYH METAPOPAC HiI-
Kpofiwv péoa otov auld Kal n TTEPLOXN OTEYVWVETAL
UE amooTelpwHévn Yala. Eva onuavtiko Brina gival n
aAAayr Tou TUTTOU TOU TPAXEIOOTOMATOC o€ BupldwTd
TIOU ETITPETEL TNV OpIAia e TN Xprion €181KN¢ BaABidag
olNiac® (Eikova 2).

2710 MPWTOKOANO TIEPLTTOINONG TNG TPAXEIOCTOMIAG
nephapPaverat kat n Stadikacia GUYKAEIONG TNG TPAXELO-
oTtopiag, Katd tnv omoia Aapavovtat unmoyn MapApeTPOL
BeAtiwong TNG avamveuoTIKAG AEITOUpPYIag, N AmMOTENE-
OMATIKOTNTA TOU BriXa, N aoPAAEID TNG KATATIOONC YiA
TNV amo@uyn €l0POPROEWV Kal N amoucia dlatapaywv
NG AVamveUOTIKAG Aettoupyiag otov Umvo. H Stadikacia
Eekiva mapaAAnAa pe n dtadikacia anodéopgvong anod
TO UNXAVIKO agPIoPS Kat OAOKANPWVETAL PE AOPANEI
oTav o acBevrig MAnpei OAa Ta KpLTrpLa.

ISlaitepn onuacia €xel TO YEYOVOG OTL U€POG TOU
npoypdupatog Tng MA® eival kai n ekmaidevuon Tou
OIKOYEVELOKOU TEPIBAANOVTOG Yla TN HAKPOXPOVIA KAT
oikov @povTida evog acBevn Pe TPaxelOOTOUIa, N omoia
nepNapPAavel TNV KABNPEPIVA VYLIEIVH TOU TPAXEIOOTOMA-
TOG KAl TN OWOTH EKTENECN Bpoyxoavappoproswy .

To mpoypaupa @povTidag acbevwy e TpaxelooTopia
amnartei e€0IKEIWPEVO KAl EKTTAIOEVEVO TIPOCWTTIKS, TTOU
avalappavel tnv evBLVN TwV S1AdIKACIWY Kal EVNUE-
PWVEL TOV aoBevN yla TIC EVEPYEIEC TIEPITTOINONG YIa va
e€aopalilel Tnv ouvepyaoia Tou, pe Bacikd 0TOXO TNV
16avIKN TAPOXr} UTTNPECIWV UYEIaG Kat TNV emtuyia tng
Aettoupyiag tng MAQ?,

BIBAIOTPAQIA

(BAéme ayyAiko Keipevo)

EIKONA 2. O cuvbuaopog Buptdwtol Tpaxelootopatod pe BaABida opihiag emtpémnel Tnv opihia.
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SUMMARY. The effectiveness of non invasive ventilation (NIV)
in patients with respiratory diseases is well established in the
literature. The use of NIV ventilators via tracheostomy may represent
an alternative option to mechanical ventilation for ventilatory
depended patients. Specific modes of NIV may be used with special
consideration, in terms of technical limitations such as the single
inspiratory-expiratory system, the optimal position of the O, entry and
the lack of monitoring. Given the fact that technical guidelines are not
clearly evaluated, this mode of ventilation may be proven valuable
for the weaning procedure and for long term home ventilation in
ventilatory depended patients. Pulmonogists must be aware and able
to choose the appropriate device for each patient, while a protocol
for the management and care of the tracheostomy is necessary.
Specialized nursing stuffis of greatimportance, in order to provide
a high standard of tracheostomy care as well as education for home
caregivers. Pneumon 2009; 22(Suppl 2):116-117.

Non invasive ventilation (NIV) is an important medical technology
achievement, effective in many patient groups with respiratory diseases'.
The use of NIV devices via tracheostomy, as a method of invasive mechanical
ventilation, is a new field that the pneumologist has to exploit.

The implementation of NIV devices via tracheostomy may take place
in a Respiratory Intermediate Care Unit, mainly in post-ICU patients with
difficult weaning from mechanical ventilation?3. Using a standardized
protocol, the aim is the weaning from tracheostomy and mechanical
ventilation**. Patients with progressive neuromuscular diseases or severe
cervical spinal cord injury require mechanical ventilatory support in home,
where a foster family environment and appropriately trained caregivers
are nessecary®’ (Table 1).

An adequate knowledge of the principles of respiratory system and
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TABLE 1. Diseases complicated with ventilator dependency.

1. Central nervous system diseases (cervical spinal cord in-
jury).

2.Neuromuscular diseases (amyotrophic lateral sclerosis,
myasthenia gravis).

3. Restrictive lung diseases (kyphoscoliosis, interstitial lung
diseases).

4. Cardiac disorders (severe cardiac failure).
5. Obstructive lung diseases (COPD, bronchiectasis).
6. Obstructive sleep apnea-hypopnea syndrome.

ventilators functioning, as well as familiarity with different
types of NIV devices are important factors®.

Potential problems such as leaks, auto cycling, CO,
rebreathing and patients synchronization with the de-
vice need to be addressed®. Clinicians have to choose
the appropriate ventilator taking into consideration the
characteristics of different devices'.

DEVICES FOR VENTILATION VIA
TRACHEOSTOMY AND NON INVASIVE
VENTILATION""2

A) Volume targeted devices.

1) VOLUME TARGETED ASSIST CONTROL VENTILATION
(ACV). This mode is used in portable volume targeted
ventilators, mainly for patients with neuromuscular
disorders®,

2) SYNCHRONIZED INTERMITTENT MANDATORY VENTILA-
TION (SIMV). In this mode, spontaneous breathing via
a demand valve occurs between the ACV breaths®.
Volume targeted ventilators via tracheostomy have

no intergrated PEEP which is a disadvantage, while ad-

vantages are alarm systems and back up tidal volume
capabilities.

B) CONTINIOUS POSITIVE AIRWAY PRESSURE (CPAP). The
patient breaths spontaneously, while a CPAP level and
triggering sensitivity are adjusted.

() Pressure targeted devices™.

1) PRESSURE TARGETED ASSISTED CONTROL VENTILA-
TION (ACV).The settings during this mode are pressure,
back up respiratory rate, tidal volume, inspiratory
rate, l:E ratio, while tidal volume depends on patient’s
lung mechanics (compliance, airway resistance, auto-

17

PEEP)™.

2) PRESSURE SUPPORT VENTILATION (PSV).The ventila-
tor assists each spontaneous breath with a preset
pressure, while patient controls respiratory rate, tidal
volume and inspiratory rate.

BILEVEL POSITIVE AIRWAY PRESSURE (BPAP)
DEVICES

The evolution of CPAP devices are BPAP ventilators
with the use of a magnetic valve, providing two differ-
ent pressure levels'. A flow triggering system allows
spontaneous breathing in S mode, while the S/T mode
includes a back up respiratory rate".

BPAP devices have the advantage to be portable,
light-weight and comfortable, able to compensate leaks.
Therefore, BPAP devices represent a valuable alternative
to mechanical ventilation, although limited data sup-
ports this application and no official indication by the
manufacturers exists'®°.

The use of first generation BPAP via tracheostomy is
limited due to their disadvantages:

1. Lack of alarm and monitoring systems.
2. The exact FiO, delivered is unknown?'?2,
3. CO, rebreathing. Ventilator circuit serves as both
inspiratory and expiratory tube, while an additional
expiratory valve allows CO, clearance (Figure 1),
. Increased expiratory resistance.
. Inability to provide a sufficient level of IPAP.
. Unsynchronized breath.
. Inability to monitor the generation of pressure
support.

N O b

FIGURE 1. Expiratory valve for BPAP circuit (whisper, Respiron-
ics, Pennsylvania USA).
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8. Lack of internal battery.

PRINCIPLES OF NIV DEVICES IMPLEMENTATION
VIATRACHEOSTOMY

The choice of the appropriate device is based upon
patient’s current medical condition. Basic settings are:
inspiratory positive airway pressure, expiratory positive
airway pressure, respiratory rate, I: E ratio, maximal inspira-
tory duration and rise time. A fundamental understanding
of the respiratory functioning of each patient is required
in order to properly set up the NIV parameters. Particular
attention is focused on patient’s synchronization, O, sup-
plementation and triggering sensitivity''"2°,

Airway humidification and drug nebulization are of
large importance as well. There are different types of
humidifiers a) heated or non-heated b) pass over or pass
through the water. It has been proved that humidifiers
improve symptoms from the upper airway, reduce airway
resistance and improve compliance®. Nebulized drugs
(bronchodilators, antibiotics) can also be delivered through
the CPAP and BPAP circuit and the position of the nebulizer
has an important role for the drug deposition®%.

TRACHEOSTOMY CARE

A specialized protocol for the daily caring of the
tracheostomy, in combination with a weaning from in-
vasive ventilation protocol are essential for a successful
Respiratory Intermediate Care Unit*.

When NIV is ineffective, mechanical ventilation de-
pendency for more than 20 per day necessitates a trache-
ostomy. Indications for long-term tracheostomy are: inad-
equate cough, increased bronchial secretions, frequent
secretion aspirations and upper airway stenosis®.

An optimal tracheostoma management includes

TINEYMQN Zvpmnpwuartiké Tevyog 20, Topog 220¢, 2009

Table 2. Tracheostomy complications.

1. Cricoid cartilage injury

2.Tracheal cartilage injury.

3. Mouth granulomas.

4. Tracheal stenosis and granulomas.

5. Laryngeal obstruction.

6. Small hemorrhage.

7. Major hemorrhage from anonymous arteries.

proper anatomical placement and dimensions and daily
care, in order to prevent granuloma formation, which
may lead to upper airway obstruction (Table 2)?%?. Tra-
cheostomy care consists of aspiration of secretions, inner
cannula and tracheostoma cleaning and tracheostomy
restraint replacement.

A monthly tracheostomy tube replacement is usually
scheduled in stable patients®. When mucus secretions or
thrombi cannot be removed with aspiration, an immedi-
ate tracheostomy tube replacement is indicated. Other
indications for urgent tracheostomy tube replacement
include extubation, cuff rupture, dislodgement and
airway occlusion.

Tracheostomy tube replacement should be performed
gently and cuff must be partially inflated in order to avoid
tissue damage, leaks and aspiration. The skin around the
tracheostomy should be cleaned with an antiseptic solu-
tion, from the center outward and a sterile gauze is used
to dry the area. Replacing a standard tracheostoma with
afenestrated with a speaking valve is of great importance
as the patient is allowed to speak?® (Figure 2).

Care protocol includes also a tracheostomy closure
process, while the improvement of respiratory function,
cough adequacy, swallowing safety and respiratory
disorders during sleep have to be evaluated. The tra-
cheostomy closure plan takes place during the weaning

FIGURE 2. Fenestrated tracheostoma with a speaking valve.
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protocol and it's successfully performed when patients
met the criteria.

Specialized nursing personnel supervises the wean-

ing process, being responsible for patient’s informing
and cooperation®. During the weaning protocol, family
education about patient’s long term care, regarding
daily hygiene of the tracheostoma and proper bronchial
aspiration, are of great importance®3'.
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MEPIAHWH.O Mn Enepfatikog Mnxavikog Agpiopdg (MEMA)
amotelei éva 181aitepa SNUOPIAEC Kal EAKUGTIKO €GO UMTOOTH-
PLENC TNC avanvong acOevwy Pe aVAMVEVOTIKI AVETAPKELA THV
teleutaia eikooaetia. Mapola autd Sev amotelei mavakela KAOWG
TO TTOGOGTO AMOTUXiaG G€ S10POPETIKEG HENETEG KUPAIVETAL AMO
5%-40%. Katd tnv epappoyr Tou apketd givai ta mpoBApara mou
UITOpE( va TPOKUYPOUVY, Ta omoia mePIoPi{ouv TNV amoTeAECHATI-
KOTNTA TOU, VW 0 KAIVIKOG 1aTPAG KAAEiTal va Ta SlayvwaEl Kat va
T AvTIPETWMiOEL. Oa PEMEL va Yivel avTIANTTO oTi N S16pBwon
NG TAONC TWV AEPIWV TOL aPTNPELAKOU aipatog yivetal Baduiaia
Kal pe KaBuotépnon o€ oUYKPION LE AQUTH META TNV EQapoyn
EMEUPATIKOV PNXAVIKOU AEPICUOU KABWG LEPOC ATTO TOV EQAPUO-
(6pevo agPIOUO «XAVETAL» GTOUG AVWTEPOUG agpaywyoug, Aoyw
Slaguywv Kat vekpol xwpou Tou e§omiopo. Kade BePracpévn
npoomnadeia 516pbwaong Twv agpiwv aipatog m.y pe vynAn IPAP
1 peyalo apiBud avanvowv pmopei va odnyroel o cofapn
aAkdaAwan, n omoia evéxel Kal Tov Kivduvo pgpaviong Aapuyyo-
omacpou. AKGpa Kal av 0 XpOvog gival 0 GUPHAYXO0G HaG KATd TV
g@appoyn Tou MEMA, autoé dev onpaivel 6Tt n mapatetapévn
unmo§uyovaiyia, UTEPKAMvia Kat 0§£won Umopouv va yivouv armo-
Oektéc. H SlacwAnvwaon mpémel va yivetat éykaipa av dev eméNdel
T0 EMOVPNTO AMOTENEGHA ETA amd MpooTiadeleg 510pOwang Twv
AVWTEPW PAIVOPEVWV LE: abENON TNG POIG TOL Xopnyoupevou 02,
xopriynon vynAotepnc EPAP, IPAP, peiwon tou rise time, avénon
TOU ap1OHOU TWV UNIOXPEWTIKWV AVATIVOWY, ENAXIOTOMOINCN TWV
Slagpuywy, xprion eehiypévwv BaABidwv ekmvong, | alhayn
HovTéNou agpiopov. X KABE mepimtwaon n S1ayvwWoTIKN TPOGEy-
yion tou ipoBARpatog BonBa oTnv KAAUTEPN AVTIHETWMION TOU.
H Omapén nvevpoBwpaka, yia mapadelypa, amoteAel onUavTIKA
awtia mapateTapévng Slarapayng Twv agpiwv aipatog Kat atpodu-
VOUIKNAG a0Ta0<10¢ Tou appwoTtou. H tonobétnon OwpakocwAnva
TapoxETEVoNG Ba UImOPOUGE Va ival APKETH YO VA EMPEPEL TV
apeon 616pBwon Twv mapandvw. TEAOG, N UITOUOVH Kal N EUmElpia
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1000 Tou BEPAmovToG laTPoU A0 KAl TOU TIPOCWITIKOU, GUBAANOUV ONUAVTIKA OX1 HOVO 6TV OWaoTH emAoyn
Kat E@appoyn Tou KatdAAnAa e€atoKEUpEVOU EEOTTAIGIOU, WOTE APEVOC MEV VA ATOPEVYOVTAL SEPUATIKOI
gpebiopoi, mpoBArpara amo Tn MUTH, YaoTPIKA S1aTach, apeTépeou S va emrtuyxavetal o EAeyxog, o Kadn-
OUXOOPOG Kait TNV Yuxohoyikn umootipién acBevwv pe kAeloto@ofia, EMOETIKN CUUTEPIPOPA i} AKOUN Kat
€ApTnon amo Tov UNXaviko agpiopo. Mvevuwv 2009, 22(Zvuminpwa 2):120-124.

O Mn Enepfatikdg Mnxavikdg Agpiopog (MEMA)
amoTeAel éva 18laitepa SNUOPIAR Kat EAKUCTIKO PECO
unooTNPEIENG TNG AVATTIVONG A0HEVWV E AVATTVEUOTIKN
QVETTAPKELD TNV TEAEVTAIA ElkooaeTia. H epapuoyr Tou
MEMA SuvnTIKd LEWWVEL TNV VOOOKOMEIOKT VOO pOTNTA,
ETMTAXVUVEL TNV anmod€CUEVON AT TOV AVATIVEUOTHPA
MEIWVOVTAG TIC ETTIITAOKEG KAl TO KOOTOG VoonAeiag acOe-
vV pe O&eia AvamveuoTikr AVETTAPKELD. Y€ TIEPITTTWOELC
Xpoviag Avanveuo Tk Avendpkelag o MEMA cupBalel
onUAvTIKA otnV emPiwon kat otn motdtnTa (WAS AUTWV
Twv acBevwv. Mapdha autd dev anmotelei mavdkela. To
TTOOOOTO AMOTUXIAG 08 SIAPOPETIKEG UENETEG KUUAIVETAL
and 5%-40%. Meptypdgetal n mpwipn (Apeca YETA TN
gpappoyn),kat n oYiun (o acBeveig mou Bpiokovtal o€
MEMA apkeT6 dtaotnua) amotuyia. H emtuyia faciletat
oTNV KATAAANAN Moy Twv aoBevwy, 0Tto TaBoAoyIkd
UTOOTPWHA AUTWY, OTN CWOTH EMAOYH ToU £E0TTAIGOU
KOl OTNV EUTTIEIPIA TOU TPOCWITIKOV. 218

Katd tnv epappoyry MEMA pmopei va mpokuyouv
apKeTA mMpoPAnuata Ta omoia meplopiouv TNV amoTe-
AgoMATIKOTNTA TOU. Mg KATAAANAOUC, OPWC, XELPIOMOUG
Kal anmAd PETpa-Omwe oKlaypagouvTal TapaKATw-gival
SuvaTtédv ta mpoPAnuaTa va urepviknBoUv Kat n ékBacn
va gival EMTUXAG.

EMMENOYZA YMNEPKATINIA

MPOBAHMA: H tdon tou CO2 mapapével uPnin
META TNV €@appoyr Tou Mn Emeppatikov Mnxavikou
Agplopov.

AITIA: H sionivevotikn ieon (IPAP), o avamvebduevog
OYKOG, 1 To back-up uMOXPEWTIKWY avamvowv Umopei
va Bpiokovtal og XaunAd yla Tov dppwaoTo emineda.
Emiong diapuyéc and tn pdoka, emavelonvor) CO2, un
OUYXPOVIOUOG A00EVN-UNXAVAATOG, AVETTAPKIG XPOVOG
EQapUoyNg, akatdAAnAn ofuyovwon amotehouv Kata-
OTAOEIC TTOU UITOPE( va ouvteNéoouy o€ auénon Tou CO2
Kal amraiteital va eheyxBouv Sie€odika.

ANTIMETQRIXZH: H au€non tng EI0TTIVEUOTIKNAG TTiEONC
(IPAP) i 0 KABOPIOUAC LTIOXPEWTIKOU EICTIVEOEVOU GYKOU

oupBdAouv oTnv alénon Tou agPICHOU , KAl KAT ETTEKTACN
otn Heiwon tou CO2. H avénon e IPAP mpémel va yivetal
otadlaka katd 2cmH20. H ab&non Tou apiBpou Twv umo-
XPEWTIKWV avamvowyv urmopei va Bondrioel Kupiwg katd
Tn Stapkela Tou UTvou. O1 Slauyég agpa amod Tn Aok
KaBw¢ Kalt 0 pPn ouyXPOVICUOG A0V -pNXavipaTog (aitia
gupévouoag uriepkamnviag) Ba cu{ntnBouv mapakdtw. X €
niepintwon enavetlonvong CO2, 0 TEPLOPIOUOG TOU VEKPOU
XWPOU TNG MAOKAC KABWE Kal Tou KUKAWMATOC ival ama-
paitntoc. H eAaxiotn ekmvevoTtikn mieon (EPAP) mou ma-
PEXEL pON IKavH va amotpEPel Tnv enavelomvor) CO2 gival
4cmH20. Emionc BaABidec exmvor¢ Tumovu plateau, NRB ry
AVATIVEUOTAPEG HE SIMAG KUKAWA (ELOTTVOG—EKTTVONG)
glaylotomololv to poBAnua. MNpoooxn oe mepintwon
untepofuyodvwaong KUpiwg o€ UTIEPKATIVIKOUG aoBeVEic.
O xpovog epapuoynic Tou Mn Emepufatikod Mnxavikov
Agplopol amotelei oNUAVTIKO CUPPAXO OTNV EMITUXN
é€kPaon. O1 aoBeveic ouxva xpetalovtal evBappuvon
TIPOKELYEVOU va apapeivouv otov MEMA yia to ana-
paitnTo Xpovikd dtaotnua.3 1517

EMMENOYZA YIMO=YTONAIMIA

MPOBAHMA: H tdon tou O2 mapapével XapunAn HETA
Vv epappoyn Mn Eneppatikov Mnyavikol Agpiopo.

ANTIMETQIMIZH: Epboov 0 agplopdg gival iIkavorol-
NTIKOC (EAéyxoupe To PCO2), amaiteitat avénon g pong
Tou 02 Sia péoou Tou T-piece TOU KUKAWHATOG, 1} TOU
MEIKTN Tou avamveuathipa, R 8la péoou e1dIkwv TPpobé-
CEWV TN PAokag, amd O1ou Kat meTuxaivetal upnAdtepn
FiO2, cuykpIttikd pe autr] Tou SIApECOU TOU KUKAWUATOC
xopnyoupevou O2.

Auv€non tou xpovou siomvon¢ (Ti ) KaBw¢ Kat TG &k-
TVEVOTIKAG Tieong (EPAP=6/7cmH20) umopei va gpavouv
XpHotpa otn Sidvolén KuPeAidwv kat otnv avénon tng
Aertoupyikni¢ YrmoAemouevne Xwpntikotntag (FRC) kupiwg
o€ a00eVeiC e TTVEVUUOVIKO 0idNnpa 1 ateAekTaoiec. H pd-
oka tumou Helmet (okdgpavdpo) umopei va gavei 1dlaitepa
XPNOIUN O€ TTEPIMTWOELG uTTouyovartdiag.'*2°



122

YMOKATINIA/ANATINEYZTIKH AAKANQZH

MPOBAHMA: H PaCO2 pelwveTal oAU ypriyopa HETA
TNV €papuoyr Tou Mn Emepyfatikov Mnxavikol Agpl-
ouov.

AITIA: O kaT1d AenTdV 0EPIOUOC Eival auénuévog Adyw
upnAnc ElomveuoTikng Mieong (IPAP), urmoxpewTikoL OyKou,
I UTTOXPEWTIKWY AVATTVOWV.

ANTIMETQRNIZH: EAdttwon e Elonveuotikng Migong
(IPAP), TOU UTTOXPEWTIKOU OYKOU, | TWV UTTOXPEWTIKWV
avanvowv. Mmopei va mpokAnBei A\apuyydoTIaoog we
TIPOOTATEUTIKOG UNXAVIOUOG TNG TIEPAITEPW EAATTWONG
Tou CO2. Eav mapatnpnBei A\apuyydomacuocg anarteitat
S1aKOTTr TOU UNXAVIKOU agPIoOU, BEATIWON TOU apPWoToU
Kat emavévapén Pe XaUNAOTEPEG TIECELG /avaTTVEOEVO
oyko.*

AIADYTEX

MPOBAHMA: Ala@uyéc aépa amo Tn HAoKa UmopEi va
TIPOKAAECOUV N ATTOTEAECUATIKO AEPIOUO, EPEOIOUO TWV
o0@BaAuWY, EnPoCTOUIA, CUUITTWATA aTTO TN HUTH, B0pU-
o. MapatnpouvTtal 6to 80-100% TWV TEPITTWOEWV.

ANTIMETQRIZH: EmAoyn KatdAAnANG pdokag (péye-
B0o¢, TUTOC), TPOCEKTIKN EQAPMOYN KA TTIPOCAPHOYH OTOV
AapPwoTo. Ot PIVOOTOUATIKEC KOl Ol ONOTTIPOCWTIKEC MACKES
pndeviCouv Ti¢ Slapuy£C amod To OTOHA TTOU TTAPATNPOU-
VTAI HE TIG PIVIKEG MAOKECG. YTTOOTHPIYMA YVAOou, HOAaKO
OUXEVIKO KOAAPO Kal Xprion Texvntig odovtoaTolxiag otav
auTh untdpxel, gaivetal va fonbolv otnv eAaxIoTonoi-
non twv diaguywv. H ekmaideuon Twv acbevwv yia tnv
£@appoyn TG pdokag amd Toug idloug £xeL IKAVOTTIOINTIKA
ATTOTEAEOUATA. Y€ OPIOUEVEG TIEPUTTWOELG N EQAPHOYN
MaAaKWV emMOeuATWVY (BapBAKL) TEPIMETPIKA TNG LACKAC
MITOPE( va IEIWOEL TIC S1aQUYEC AANG KAl VA TIPOOTATEPEL
and Tuxov epebiopnd oto déppa Tou appPwWoTou. TENOG
givatonpavTikéd va yvwpiloupe 0TI LIKPEC SlauyEC gival
AVOTIOPEUKTEG KAl UTTOPOUV VA Yivouv amodeKTEG XWPIG
va emnPeAlouV TOV AEPIOUO TOU aPPWOTOU KaBWwG ava-
TANPWVOVTal ard Tov avanveuoTtrpa.’®®

AAYNAMIA ZYTXPONIZMOY AZOENOYZ-
ANATINEYZTHPA

MPOBAHMA: O “avtaywVvIopOg” UE TOV AVATIVEUOTH-
pa pmopEi va opeiletal o€ EANEWYPN CUYXPOVIOUOU TwV
AVATIVEUOTIKWV TTPOOTIABEIWV ToU aoBgvol¢ Kal Tou
QAVATIVEUOTAPA LE ATTOTEAECHA EUUEVOLCA UTIEPKATTVIA,
urmo&uyovalpia, S1aguyég, veupikoTnTa.

MINEYMQN Zvpmnpwuartiké Tevyog 20, Topog 220¢, 2009

ANTIMETQMIZH: To mo ouxvo aiTlo pun ouyxpovi-
OMOoU amotelei N avamvor] and 1o oTéua acBevwy mou
XPNOoloTmolouv pvikn pdoka. O avamnveuotripag Sev
avayvwpiel TIC EIOTIVEUOTIKEC TIPOOTIABEIEC TOL AoBevn
UE amoTéNECUA VA AeITOUPYEl povo He To back-up Twv
UTTIOXPEWTIKWV Avamvowy mou £Xouv kaboploTei amd Tov
BepameuTh. H plvooTtopatikn pdoka pmopei va fondroet
OTOV OUYXPOVIOUO a0BeVH-avamveuoTripa.

‘Evag akéun onuavtikog Adyog gival n EIGTIVEUCTIKN
TMiEeon va PNV KAAUTITEL TNV EIGTIVEVOTIKI) AVAYKN TOU
acBeviy, A n évapén tng ekmvong va Slapépel XPovIKA
ané autr Tou acBevry. H puBuion tou maxTi gival on-
pavTikr o€ aoBeveic pe XAl (ENaXIOTOTIOLEL TIG XAUEVEC
QAVATTVEUOTIKEG TTPOOTIADELEG TTOU 0ONYOUV O€ TTayideuon
aépa Kat Tig SlaQuyEQ).

H puBuIoN Tou MinTi eival emiong onUAvVTIKN 0 a00e-
VEIC UE TIEPIOPLOTIKOU TUTTOU S1ATAPAXEC, VIO TNV ATTOPUY
TPOWPENCG Evap&ng EPAPMUOYNG TNG EKTTVEVOTIKNG TTEONC
(EPAP). X€ aoBeveic mou epgpavifouv avénuévn Suomnvola,
0 XPOVOC Tou amalteital amd tnv évapén TN EICTIVONG
£WC TNV TN OTIYMN TTOU EMTUYXAVETAL N KABOPIOHEVN
€10TIVEVOTIKN Tieon-IPAP-(rise time), mpoTtipdTal va givat
ouvTtopoc. ISlaitepn mpoooyr amatteital kal 6tn puBUIon
™G evalodnoiag evepyomoinong Tou avamveuoTtrpa (trig-
gering), mou pmopei va odnyrioel og AddBog avayvwpion
EIOTIVEUOTIKWVY TIPOCTIABEIWY TOU aoBevr, e amoTéNeG A
TIPOWPEC AVATTVOEC 1 |UN AVAYVWPLOT AUTWY, KAl N EVEP-
YOTI0inoN TOU AVATIVELUCTHPEA TNV ATTAITOUPEVN OTIYUA.
KaBw¢ 1o mpdPAnpa tou pn cuyxpoviopou givat cuvBeTo
Kal TTOAUTIAEUPO, N XPrON AVATIVEUCTHPWV e 000vn
KUUOTOHOPQWVY TIAPEXEL TIG AmapaitNTEG TTANPOPOPIES
Yla TNV AUECT AVTIMETWITION Tou TPoBArpatoc. Ola ta
TIAPATIAVW PUOLKA eAéyxovTal UTIo TNV TPoUTdBEon OTL
n MEPIMTWON TNG MNXAVIKAG SuCAelToupyiag Exel TPw-
TapxLka e€eTacOel. 14242

AIETEPTIKOX AXOENHX/AXOENHX ZE XYITXYXH

MPOBAHMA: O acBevr¢ Tou urtopEépel amod uno&uyo-
valpia kal urrepkanvia ouxva Bpioketal og oUyxuon, eivat
QTTOTTPOCAVATOACHEVOG Kal SIEYEPTIKOG UE ATTOTENECUA
Tnv SUCKOAIO OTNV €PapHOYN Kal TN CUVEPYATIA UE TO
pn EMEUPATIKO PNXAVIKO AgPIOUO.

ANTIMETQIMIZH: Metagopd Tou acBevri o€ Xwpo
omou unmdpxet otevr) mapakoloubnon (MA®, ME®). Xo-
prniynon O2 Pe pIvOGTOMATIKI 1N OAOTIPOCWTIKA HACKA
TIPOKEIUEVOUL va SlopBwBei dpeoa kat ypriyopa n unmo&uyo-
vaipia. Avmap’ 0Aa autd o aoBevnc ouveyilel va Bpioketat
o€ Sléyepon Kat va pn cuvepydletal pe to MEMA, iowg
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amaitnOei pikpri $60n KATaoToAG. XNV TEPIMTWON auTh
nipotipdral n xopriynon haloperidol 2 mg PO, IMor IV Ry
diamorphine &181kd o€ aoBeveic e MveupoOVIKO oidnua.
Av Kal Ta mapandvw PETPA SV PEPOUV ATTOTENECA,
amatteital KataotoAn Kat StacwArivwon tou acBevi.*

KAEIZTOOOBIA

MPOBAHMA: H kAsiotogofia amavtdtal oto 5-10%
TWV AoBeVWV TTOU UTTOPEPOUV a6 UTTo{uyoVvallia Kal
EMITEIVETAL KE TN XPNON TNG HAoKag Tou Mn EmepaTtikol
Mnxavikou Agpiopov.

ANTIMETQMIZH: Tpryyopn 816pBwon tng umofuyo-
vaipiag kat S10Trenon Tou KOPESHOU TNE Aloo@alpivng
TOU aptnplakouL aipatog o€ emimeda vPnAdtepa Tou
90%. Xpon MIKPOTEPNG MAOKAG A OKOUN KAl PIVIKWY
Koyxwv. NMapaddfwg n xprion oAOTTPOCWTTIKAG MACKAG
n omoia KAAUTITEL OAO TO TTPOCWTIO AAAA APAVEL TNV
Opacn avemagn, LEIWVEL To aioBnua tng KAeloToPofiag
o€ apkeToLG aoBeveic. H YuxoBepameutikn pooéyylon
pmopei va Swoel AVon oto MPOPANMA. X€ UEPIKEG TWV
TEQIMTWOEWVY ATTAITEITAL TTIA KATAGTOAN, 1} AKOUN Kal
SlacwArjvwon.1+ 1

ENOXAHTIKOX BHXAX

MPOBAHMA: MepIKEG POPEG UETA TNV EQAPHOYH TOU
MEMA o1 aoBeveic Biwvouv évtovo mapaywylkd Brxa wg
anmotéAeopa Puéng Kal ENpavong Twv agpaywywv Kabwg
Kat KivnTomoinong Twv ekkpiogwv. Quoikd epgavifetat
ouxvoTepa o€ aoBeveic e KuoTikn Ivwan, Bpoyxlektaoieg,
ac0ua, XAMN AOyw TNG UTTOKEIMEVNC PAEYHOVNC.

ANTIMETQRIXH: H xprion Bsppaivopevou vypavtripa
o€ oUVOUAOUO E AVATIVEUOTIKN QUOloBepareia yia ma-
POXETELUON TWV EKKPICEWV KAl PUOIKA TNG EVOESEIYUEVNG
Yla KABg vOOO QAapPUAKEUTIKNG aywyng Sivel Tn Abon oto
npoéPAnua.’

FAXTPIKH AIATAZH

MPOBAHMA: KoiAlako¢ movog, Kolhlakn diataon, 1
Suopopia petd Tnv epappoyn MEMA avagépetal 0To
50% Twv MEPIMTWOEWV AANA OTIAVIA YIVETAL N AVEKTO.
JUVavTATal CUXVOTEPA OE AOOEVEIC [Ie VEUPOUUIKA VO-
ofjpata kat mapadowe og aoOeveic e uPNAN BwPAKIKH
avtiotaon.

AITIA: H kUpla artia epgaviong Tng YaoTpikig didtaong
gival n agpopayia.
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ANTIMETQMIZH: Ot aA\ayég Béoewv oT1o KpePaTt
KaBw¢ Kal n amoguyn agplolxwyv TOTWV @aivetal va
oupBalel otn peiwon Tou MpoBARHaToC. lowg amartnOsi
aAhayn oTIC puBHICEIC TOU AvarTveLo T PA (EAGTTWON TNG
EIOTIVEVOTIKNG TTiEONC, 1 TOU AVATIVEOEVOU OYKOU, auéd-
VOVTOG TOV apLOPO TWV UTTOXPEWTIKWY AVATTVOWV, 1) aKOUN
Kat aAA&lovtag To HoVTENO amd UTTOXPEWTIKOU GYKOU O€
THEONC). Z€ OPLOUEVEG TWV TTIEPITTTWOEWVY O PIVOYOAOTPIKOG
owAnvag kabwg kat n xopriynon H2 avtaywviotwy pmopei
VA TIPOGPEPOUV AVAKOUPION 0TOUG aoBeveic.> 1

EPEOIZMOXZ THX MYTHZ-MPOZQNOY

MPOBAHMA: [16vog otnv meploxn TnG HUTNG, PIVIKA
KATapPON), PIVIKN CUUPOPNON, pivoppayia, SEPUATIKOG
gpeBlopndC TNE Bdong TNE HUTNE, €avBnua mpoowrov,
&NpoTnTa Tou BAevvoyovou TN HUTNG 1) Tou OTOUATOC.
Epgavifovtat Kupiwg o€ aoBeveic HETA QIO TTAPATETAUEVN
r kat cuvexn xprion tou MEMA og nocootd amo 5-30%.

ANTIMETQIIZH:

AEPMATIKOX EPEOIZMOZ: O KaAUTEPOC TPOTIOC TTPO-
otaociag and Tnv eueavion tou SepUaTikol epeBIGHOU
oTNV TEPLOXN TNG MUTNG amoTeAEl N owoTr emAoyr Tou
peyEBouc, Tou TUTTIOU JACKAC KAl TOU IhavTa otipiéng.
Ot 1pdavteg otpiéng Katd tnVv TomoBéTnon toug dev Ba
TpEMEL va eival Idlaitepa o@ixToi (va umdpxel meplBwplo
Suo SakTUAWV PEeTAL 1ndvTa Kal Sépuatoc). Kabwe n
OUVEXNC TTiEoN 0T TTEPLOXN TNG BACNC TNG MUTNG UMOpEI
va o8nNyroel eKTOC amd évav amio Sepuatiko epeBiouo
Kall o€ €AKOG TNG TTEPLOXNAG, TIPOTEIVETAL N XProN TEXVNTOU
Sépuatog tomikd (duoderm). H xprion palakwv emOeud-
TV (X pa&hapdkia, Bappaxi), mePIUETPIKA TNG MAOKAG
TIPOOPEPELTIPOOTACIA AT SEPUATIKO EpeBIOPO. MpoTEi-
VETAL, ETTONG, N XPriON TOTIIKWY KOPTIKOOTEPOEIOWV Kal
avTIBloTIKwy. AV TTapd Ta TAPATTavw PETPA 0 EPEBIOHOG
EMEKTEIVETAL, TIPOTEIVETAL N AAAAYH TOU TUTTOU TNG MACKAG
( OAOTIPOOWTTIKN, PIVIKEG KOYXEG ) ) AV N KATACTAGCN TOU
aoBevr To eMTPEMEL, i} ATOPULYR Epappoyng Tou MEMA
YlO MEPIKEG NUEPEG.

PINIKH 2YMO®OPHXH-PINIKH KATAPPOH: MpoTtei-
VETAL N XPrON PIWVIKWV OYYEIOCUCTIAOTIKWY (OTAYOVEG
ephedrine 0,5% 1} dexarhinaspray) ta onoia pmopsi va
TIPOO@EPOLV AESN avakou@lon o€ mepimTwaon ofeiag
PWIKAG OLUPPOPNONG. Av ammalTeital TapaTETAPEVN XPN-
on PWIKWV spray, kKahutepa n Bepaneia va cuveyiletal
UE KOPTIKOOTEPOELSN, EVW OE MEPIMTWON Auénuévng
KOTappong n Xxpnon Bpoptouxou mpatpormiou €Xel KAAA
amoteAéopata. Na pun exvaue 0Tt og MeEPIMTWOEILG dla-
QUYWV ard To OTOUA Ol AVTICTAOUIOTIKEG TTIECELG TTOU
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avantuooovTal 0Tn HUTN gival au§nuéveg kat n ahiayr
NG PWVIKAG PAOKAG OE PIVOOTOMATIKN Eival ApKETA yla
VA JEIWOEL TA CUPTTTWHATA.

EMNIZTAZH-PINOPPATIA: Mpémel va An@Oouv Tomika
HETPA (OYYEIOOUOTIOOTIKG, TIiEON OTN TTEPLOXN, EMITMTW-
HATIONOK).

=HPOTHTA BAENNOIONOY MYTHZ-XTOMATOX: Edv
n xprion tou MEMA gival Guvexnig Kal yla LeEYANO XPOVIKO
Sidotnua n xprion vypavtnpa Oa Bondnost otn MPoOAn-
Pn aAAd Kal 0TNV avakou@lon TwV TIPoavaQEPBEvVTWY
CUMTTTWHATWY.!316.21:2628

EPEOIZMOZ OOOAAMQON

MPOBAHMA: O £pebI1oO¢ Twv 0@OBaAuUwY amoTeAEi
£€va akOuN MPEORANUA Katd Tnv epappoyr tou MEMA
TO OTIOI0 KOl AVAPEPETAL OTO €va TPITO TWV acBevwv.
Mpokaleitait Adyw Siaguywv amd tn pdoka yupw amd Tnv
TIEPLOXN TNG MUTNG, OTTOU KAl N AMOTEAEGUATIKY EQAPHOYN
¢ givat SUOKOAN.

ANTIMETQRIZH: O@OaAUIKEC OTAYOVEC iOWC TTPO-
OPEPOULV KATola avakou@ion. EvaANAKTIKA n TpooBrikn
MOAAQKOU EMKAAVUUATOC, ) N XPrion HaAakrig (bubble)
MACKAG N PIVIKWV KOYXWV UMTopEi va BeATILOOOUV TO TTIPO-
BAnua."?

MNEYMOOQPAKAZ

MPOBAHMA: Artoteei pia omavia emmAokr (<5%) twv
acBevwv o MEMA eme1dn ol TMETEIC TTOU ETAPEPOVTAL
oto eninedo Twv KUPeAidwy, ivat xapnAég (<25cmH20)
e€aitiag TN eKTéGVWONCG TNG TMECNC OTOUC AVWTEPOUC
agpaywyouq. Anaiteitat 1dlaitepn Mpoooxr o€ dtoua
uPnAou Kivéuvou , dTwe oe aoBEeVEIC e BPoyXIEKTATIEC,
KUOTIKN ivwon 1 epeuonua.

ANTIMETQMIZH: TomoBétnon BwpakoowAriva umd
OUVEXH PVNTIKN TTiEoN.13 161922

MNEYMONIA AITO EIZPOOHZH

MPOBAHMA: lNveupovia and elopopnon mapatnpei-
Tal 0710 5% Twv acBevwv oe MEMA. Avtikatontpilel Tnv
avendpkela dlatpnong MPOCTATEVTIKWY UNXAVIOUWY
TWV AVWTEPWVY AEPAYWYWV (KATL TTOU EAEYXETAL AVTA-
VOKAQOTIKA).

ANTIMETQRIXH: lia mpoAnmTikoug AGyoug KaAo ival
0 aoBevn¢ va gival kabiotog o Béon 45 polpwv. Baotkn
nmpoUnoBeon yia tnv epappoyri MEMA givat o acBevrgva
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ENEYXELTOV AEPAYWYO TOU. € TTEPITTTWON TTOU 0 ACOEVIiG
Sev mAnpei mAéov auTd To KPITNPLO, KpiveTal amapaitnTn
N SlaocwARVWaon. OepameuTIKA cUVICTATAL N XopPHynon
avTIBIOTIKAG aywyng.213716

YNOTAXH

MPOBAHMA: H unétaon amoTeAE( ia oTtavia EMITAOKN
(<5%) katd Tnv epapuoyr Tou MEMA kaBwc¢ ol TETELG TToU
XPNOILOTIOIOUVTAL OE OXEON UE TOV EMEUBATIKO UNXAVIKO
aEPIONO gival XaUNAEG. QOTOOO, ETTEION E TNV EQAPOYN
BeTikwv méoswv avdvetal n evboBwpaKIKA TiEon Kal
HewveTal n AePIKA emavagopd, Umopei va mapouaia-
otei undétaon og aoBeveic e avemapkr evOoayYEIAKO
5paoTikd OyKo. Xe aoBeveic pe mapo&uvon XA n unapén
gvboyevouc PEEP umopei va emiteivel To pofAnua.

ANTIMETQMIZH: E€aogpdalion emapkoUg evooayyel-
0KOU GYKOU HE TN XOPrynon Vypwv Katd TNV EQapuoyn
MEMA. Z¢ aoBeveic pe mapouvon XAI ot omoiol e€ako-
AouBouv va pgavifouv Taxumvola, N ENATTWOoN Tou rise
time Sivel Tn duvatoTNTa yIa PEYAANUTEPO XPOVO EKTTVONG
Kal KT €MEKTAON Yl HIKpOTEPN Tayideuon agpa Kal
MIKpOTEPOUL auto-PEEP1623

2YMNEPAXMATA

O MEMA amotelei pia acpaln pébodo, umootripiéng
NG avamvonc, o€ Hia MANBwpa mabrioewv Kat e ENAXIOTEC
EMUTAOKEC OTAV EQAPUOLETAL O KAAA ETIAEYUEVOUC aoOE-
VEIG . H TT10 OUXVEC ETTIMAOKEC TTOU TAPATNEOUVTAL OXETI-
Covtal pe TNV pdoka. Avahoya e Tov TUTTO TNG ACKAG Ol
aoBeveic umopei va mapamoveBoUv yia Tieon Kal ToVo 6TN
[Bdon g puTNg, EnpdTNTA,PIVIKY CUUPOPENCN 1} KATAPPEON.
Eivai ToAU onuavTiko 1o yeyovog OTL éva IKPO TTOGOOTO
aoBevWV AMOTUYXAVEL OTNV EQappoyr Tou MEMA Aoyw
aduvapiag avoyng tng pdokag i aduvayiag ouvepyaciag
pe Tov avamnveuotipa. O aplBuog Twv acBevwy autwy
pmopei va PelwBel SpapaTikd emMAEYOVTAC TTPOCEKTIKA TNV
pdoka yia KABe AppwoTo XWPLoTA KAl TTAPEXOVTAG TOU TO
Xpovo va e€oikelwbei pe To TpoOTO AeiToupyiag Tou ava-
TIVEUOTHPA. TEXVONOYIKEG BEATIWOEIC OTNV KATAOKEUN TWV
MAoKWV aANA Kal TwV avamveuoTripwy e§ac@ali{ouv Ao
KOl LEYOAUTEPA TTOGOOTA AVEKTIKOTNTAG KAl CUUUOPPW-
onG. Alag@uyEg TTou TapatnEoUVTaAl KUPIWG KATA TN Xpron
PIVIKAG MAOKAC, UTOPE( va TAPEUTOSIcoUV TTEPIOTACIAKA
TOV LKAVOTIOINTIKO AgPICUO Kal TN moldTNTA TOU UTTVOU.
H enmaveionvory CO2 mou oxeti{etal pe avamveuoTHPES
Slpaaikng mmieong, umopei emiong va emdpdacel apvnTiKA
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OTOV IKAVOTTOINTIKO AgPIOUO aANG KATL TETOLo SV €xEl
MeAeTNOEl eEMapPKWG EKTOC epyactnpiou. H eppévouca
unepkanvia ,n ummo§uyovaipia, N aAKAAwGn, N CUYXUTIKA
katdotaon, o BAxag, n yaotpikn didtacn avtpetwmrmifovral
AUEDA e TNV Katavdnon TnG UTTOKeipevng maboloyiag
Kal Twv SuVATOTHTWY TIOU PG TTAPEXEL O AVATTVEUOTAPAG.
>oBapéc emmAoKéG OTWC n TTveupovia and eilopdenon,
n umétaon, Kal 1o Bapdtpauvpa gival apkeTA OTTAVIEC.
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O amokAeIoPOS TwV PN KATAANAWY uToPn@iwv Kat n
oTevn mapakolouBnon twv acBevwv oe MEMA pmopei
va BonBroel otnv eAaxloTomoinon TwV EMITAOKWVY Kal
va g€ac@alioel tTn BEATIoTn Xprion Tou MEMA kal kat’
€MEKTACN TNV EMTUXN éKBaon Twv acBevwv.
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SUMMARY. Non Invasive Ventilation (NIV) has been a very popular
and attractive tool of breathing support for patients with respiratory
failure during the last twenty years. Nevertheless, it is not panacea
as long as there is an established failure rate in different studies of
around 5-40%. In the application of NIV, a number of problems that
limit effectiveness may arise, and a clinical doctor is usually called
to diagnose and to find a solution. It should also be recognized that
correction in arterial blood gas tension has to be more gradual and
with a relative delay compared to using NIV than invasive ventila-
tion ? as far as ventilation is wasted in upper airways through leaks
and equipment deadspace. Every forced effort for arterial gases
correction e.g higher IPAP, or increase respiratory rate, may lead
to significant alkalosis which contains the risk of larygospasm
development. Although, time is an ally after NIV application this
fact doesn’t mean that persistent hypoxaemia, hypercapnia, or
acidosis can be acceptable. The intubation should be prompt if we
do not achieve the desirable effect after attempting to remedy the
aforementioned phenomena through gases correction, increas-
ing entrained 02 flow, higher EPAP, IPAP, decreasing rise time,
increasing back-up of respiratory rate, minimization of leaks, use of
advanced exhalation valves, or changing the ventilation model. In
every case the diagnostic approach to the problem can lead to the
most appropriate treatment. The development of Pneumothorax,
for example, could lead to persistent arterial gases disorder, and
hemodynamic instability. The placement of a chest drain could be
enough to correct them. To conclude, doctor’s and staff’s patience
and experience could contribute significantly to the right choice
and fixing of the personalized appropriate equipment in order not
only to avoid skin irritation, nasal problems, gastric distension but
also to control, reassure and support in a psychotherapeutic way
patients with claustrophobia, aggressive behavior, or even ventilator
overdependence. Pneumon 2009; 22(Suppl 2):126-130.
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The Non Invasive Ventilation (NIV) is a very popular
and attractive tool of breathing support for patients
with respiratory failure during the last twenty years. The
NIV’s application potentially reduces hospital morbidity,
expedites weaning, effectively reducing complications
and hospitalization costs in patients suffering from acute
respiratory failure. In cases of chronic respiratory failure,
NIV contributes considerably in the survival and quality
of life of these patients. Nevertheless, it is not panacea.
There is an established failure rate in different studies
of around 5-40%. It is described either as primary (im-
mediately after application) or late (in patients already
established on NIV) failure. Successful application is
determined by the appropriate selection of patients,
underlying pathology, correct choice of equipment and
staff’s experience.1218

In the application of NIV, a number of problems that
limit effectiveness may arise. With appropriate guidance
and simple measures-outlined below- these problems can
be overcome and the outcome become successful.

PERSISTENT HYPERCAPNIA

PROBLEM: The PCO2 tension continues to be high
after the initiation of Non Invasive Ventilation.

CAUSES: Inspiratory pressure, tidal volume or back-
up respiratory rate may be too low. Also, leaks from
interface, CO2 rebreathing, asynchrony between pa-
tient and ventilator, insufficient duration of time on NIV,
inappropriate oxygenation are conditions which could
contribute to CO2 increase and it is required that they
be tackled promptly.

ACTION: The increase of the inspiratory pressure (IPAP),
or obligatory volume setting contribute to increase of
ventilation and in that way to CO2 decrease. Inspiratory
pressure should be increased gradually by around 2cmH20
atatime. A higher back-up respiratory rate may help espe-
cially during sleep. Leaks from the mask and asynchrony
between patient and ventilator will be discussed later.
In case of CO2 rebreathing, mask and tubing deadspace
should be minimized. The minimum expiratory positive
pressure (EPAP) of at least 4cmH20 is necessary to avert
CO2 rebreathing. The problem may be ameliorated also
by using exhalation valve such as plateau or NRB (nonre-
breathing), and ventilators with separate inspiratory and
expiratory tubing. Be careful in over-oxygenation case,
especially in hypercapnic patients. The patient spending
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time in NIV is an important ally to a successful outcome.
Often, the patients need to be encouraged to sustain
usage for a greater time period.>'>"7

PERSISTENT HYPOXEMIA

PROBLEM: The 02 tension remains low on NIV.

ACTION: Provided that the ventilation is optimum
(check PCO2), should increase the 02 flow via T-piece
into circuit or ventilator oxygen mixer or via porthole in
mask, achieving higher FiO2 than via circuit. The increase
in Inspiratory time (Ti) and Expiratory Pressure (EPAP=6/
7cmH20) may be helpful to recruit alveoli and increase
functional residual capacity (FRC) especially in patients
with pulmonary edema and atelectasis. The helmet mask
may also be useful in hypoxemic situations.'*%

HYPOCAPNIA/RESPIRATORY ALKALOSIS

PROBLEM: PaCO?2 falls too fast after initiation of
NIV.

CAUSES: The minute ventilation is too high because
of either too high IPAP or Tidal Volume or back-up res-
piratory rate.

ACTION: Decrease IPAP or Tidal volume or back-up
respiratory rate. Laryngospasm may occasionally be seen
as protective mechanism to further CO2 decreases. If this
occurs it is necessary to discontinue ventilation until the
patient recovers and restart usage again at lower inspira-
tory pressure / tidal volume."

LEAKS

PROBLEM: Leaks from mask causing inefficient ven-
tilation, eye irritation, dry mouth, nasal symptoms, noise.
They are reported in 80-100% of cases.

ACTION: Take time to choose the appropriate mask
(size, type) careful application and fixing. Fullface and
totalface masks reduce to zero mouth’s leaks. These
can also be reduced by a chin strap, cervical collar, and
denture keeping in edentulous patients. The patients
training to put their own mask may have satisfactory
results. In some cases lining the mask with soft toweling
strip may reduce the leaks and protect skin irritation. It
isimportant to know that minor leaks are inevitable and
can be acceptable because they will be compensated by
ventilators.>1
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ASYNCHRONY BETWEEN PATIENT AND
VENTILATOR

PROBLEM: Desynchronization between patient ‘s
inspiratory effort and ventilator s triggering resulting in
persistent hypercapnia, hypoxaemia, leaks, anxiety.

ACTION: The most common cause of desynchroniza-
tion is mouth breathing in patient using a nasal mask. The
ventilator doesn’t recognize patient’s respiratory efforts
and cycle at the back-up respiratory rate. A fullface mask
may help synchronizing. Another important cause may
be the fact that the ventilatory inspiratory pressure is not
enough for patient’s demand or cycling to expiration does
not occur effectively. Presetting a maximum inspiratory
time (max Ti) can be useful in COPD patients (minimizes
wasted inspiratory efforts leading to gas trapping and
leaks). A minimum inspiratory time (min Ti) setting can
assist patients with restrictive disorders in avoiding pre-
mature cycling to EPAP. For patients suffering from acute
dyspnoia a sort rise time (time to reach IPAP from trigger-
ing) is suitable. Particular attention is required in trigger
settings which may lead either to false recognition of
patient’s respiratory effort thus resulting in premature
breaths or to no recognition of patient’s respiratory ef-
fort resulting in no ventilator triggering. Given that the
dyschronization problem is complex and multifaceted,
ventilators with visual screen waveforms can help. All the
above should be checked after the case of mechanical
malfunction has been discarded.™?42>

AGGRESSIVE PATIENT/PATIENT IN CONFUSE

PROBLEM: The patient who suffers from sever hypox-
aemia and hypercapnia is often confused, disorientated
causing him difficulty in initiation and cooperation with
NIV.

ACTION: The patient should be moved to an area
where supervision is available (HDU, ICU). Fitting fullface
or totalface mask with entrained O2 in order to correct
hypoxemia as soon as possible, is useful. If the patient
continues to be confused, behaves aggressively and
cannot be synchronized with NIV, then a small dose of
sedative may be initiated. In this case, haloperidol (2 mg
PO, IM or IV) or diamorphine especially in patients with
pulmonary edema should be preferred. If these measures
cannot control agitation, further sedation and intubation
are required.”
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CLAUSTROPHOBIA

PROBLEM: Claustrophobia is met in 5-10% of patients
who suffer from hypoxemia and it is made worse by the
use of NIV’s mask.

ACTION: Prompt correction of hypoxaemia and con-
tinuance the saturation of arterial blood more than 90%.
Usage of a smaller interface or nasal plugs. Paradoxically,
the total face mask covers the whole face but vision is
undisturbed thus reducing claustrophobic feelings in a
large number of patients. A psychotherapeutic approach
may be solving the problem. In some cases a small dose
of sedation or even and intubation is required."*'®

TROUBLESOME COUGH

PROBLEM: Sometimes after NIV application, the
patients experience intense and productive coughing
due to an airway cooling and drying effect, and mobi-
lization of secretions. This is, of course, more common
in patients with Cystic Fibrosis, Bronchiectasis, Asthma,
COPD because of underlying inflammation.

ACTION: Heated humidification combined with physi-
otherapy to clear secretions and the appropriate treat-
ment is the solution.?

GASTRIC DISTENSION

PROBLEM: Abdominal pain, insufflation, dysphoria
after NIV initiation is reported in up to 50% of patients but
is rarely intolerable. These symptoms are more common
in patients with neuromuscular disease and paradoxically
those with high thoracic impedance.

CAUSE: The most important reason of gastric disten-
sion appearance is aerophagia.

ACTION: Repositioning in bed and avoidance of
carbonated drinks seem to cooperate in reducing the
problem’s effects. Changes in ventilator settings may
be required: decreasing the inspiratory pressure or tidal
volume and compensating them by increasing the back-
up rate or, swapping from a volume to pressure -limited
model. In some cases a rhinogastric tube and H2 antago-
nist may offer relief to patients.*"

NASAL AND FACE SORE

PROBLEM: Nasal soreness, congestion, streaming,
bleeding, nasal bridge irritation, face rash. The patients
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may experience these problems especially when they
are using NIV for prolonged period in rates between
5-30%.

ACTION:

NASAL BRIDGE SKIN IRRITATION: the best way to
protect nasal bridge skin from irritation is the correct
choice of size, type of the mask and straps. Strap tension
should be adjusted in such a way that two fingers can be
accommodated under them. Artificial skin (duoderm) is
suggested to be used when excessive pressure applied
foralong time usually leads to ulceration. Lining the mask
with soft toweling strip protects the skin from irritation.
We also propose the topical use of corticosteroid and
antibiotic cream. If a better result is impossible, it may be
helpful to use an alternative interface, like total face, nasal
plugs, or stopping NIV for a few days if it is safe.

NASAL CONGESTION/ NASAL STREAMING: The use
of topical vasoconstrictors (ephedrine % nose drops or
dexarhinaspray) which may help with acute congestion
could be proposed. When longer term use is required, a
nasal steroid can be employed, while in nasal streaming
cases, ipratropium bromide spray can help. Don't forget
that mouth leaks cause a compensatory increase in flow
through the nose and a full face mask s sufficient in order
to reduce the symptomes.

EPISTAXIS/NOSE BLEEDS: Topical measures should be
taken: vasoconstrictors, pressure, and tamponade. When
NIV is being used intensively, humidification use could
protect and relief from described symptoms.'3-1621.2628

EYE IRRITATION

PROBLEM: Eye irritation is an adverse effect after NIV
application which has been reported in up to a third of
patients. It caused by leakage of the mask on the sides
of the nose where effective sealing is difficult.

ACTION: Soothing eye drops may bring some relief
of irritation Alternatives such as adding comfort flaps or
trying a bubble mask or nasal pillows may correct the
problem.’?

PNEUMOTHORAX

PROBLEM: It is a rare complication (<5% of cases)
in patients with NIV because pressure delivered in the
alveolar level is low (<25cmH20)-as a result of pressure’s
relief across the upper airways. Special attention is re-
quired for high risk patients, as well as for patients with
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bronchiectasis, cystic fibrosis, emphysema.
ACTION: Insertion of a chest drain in negative pres-
sure'13-16,19,22

ASPIRATION PNEUMONIA

PROBLEM: Aspiration pneumonia has been occurring
in up to 5% of patients with NIV. This reflects the lack
of airway protection (afforded by the patient’s innate
protective mechanisms).

ACTION: For preventive measures it is better that
the patient adjusts his seating at 45° degrees. The best
handling is the preve ntion by the appropriate selection
of patients. The condition of NIV use, is that the patient
can protect his airways. When the patient doesn't ful-
fill NIV's application criteria any more, endotracheal
intubation is necessary. Antibiotic therapy is required
for therapy.81316

HYPOTENSION

PROBLEM: Hypotension is a rare complication (<5%)
in patients receiving NIV, as the pressures are relatively
low in comparison to invasive mechanical ventilation.
However, while positive pressure application increases
intrathoracic pressure may decrease venous return and
cause hypotension in patients with low intravascular
fluid volume. If it occurs in patients with a COPD exac-
erbation, there is the possibility of the development of
auto-PEEP.

ACTION: Reassurance of adequate intravascular fluid
volume through intravascular fluid administration. In case
of patients with COPD exacerbation who remain tachyp-
neic, shortening the rise time may allow more time for
exhalation, less air trapping and auto-PEEP.>1623

CONCLUSIONS

Non invasive ventilation is a safe method of breathing
supportin lots of diseases with least complication when
used in appropriately selected patients. The most frequent
adverse effects are related to the mask. According to the
type of interface patients may complain about pressure
and soreness on the nasal bridge, dryness, congestion or
streaming. Itis very important that a small percentage of
patients actually fail to accept NIV application because of
interface intolerance and asynchrony between patient and
ventilator. This number of patients could be minimized
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significantly by paying careful attention to mask usage
and by giving the patient adequate time to adapt with
the ventilator. Technologic improvements in interfaces
and ventilators construction can assure further tolerance
and compliance. Air leaking mainly occurs by nasal mask
using and may occasionally interfere with satisfactory
ventilation and sleep quality. CO2 rebreathing associated
with bi-level-type ventilator may also interfere with the
ability to ventilate effectively but these effects have not
been studied extensively in real life —-non laboratory-
conditions. Persistent hypercapnia, hypoxaemia, alkalosis,
confusional state, cough, and gastric distension are usually
dealt directly provided that we have comprehended the
underlying pathology and the ventilator's capabilities.
Major complications such as aspiration pneumonia,
hypotension, and barotrauma are not frequent. Exclusion
of inappropriate candidates and careful attention to
patients during NIV initiation may help to minimize
complications to assure the optimal use of NIV and in
that way, assist towards a successful outcome for our
patients.
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EIZATQrH

>tn Movdda Avénuévng Opovtidag (MAD) voonhevovtal acBeveig mou
xpeldlovtal éva emimedo @povTidag eVSIAPESO TOU TIPOCPEPOEVOU OTNV
Movdda Evtatikng Oepaneiag (MEO) Kal Tou KAAUTEPOU TTOU UTTOPEL va
Toug mapacxedei og kovd Balapo. Autoi ol acBeveic cuyxvd mapouvoidlouv
QVATIVEUOTIKI AVETIAPKELQ, YIa TNV QVTIMETWTIION TNG OToiag amatteital
MNXaVIKR uTTooTHPIEN TNG AVaTTVONG.

Ol VOOOKOUELAKEG ANOLUWEELS ammoTeAOUV TNV KUPLA AlTia voonpotnTag
Kal BvnToTnTag yia Tou Bapéwg maoxovteg aoBeveic'. Eival yvwoto ot n
XPron eMeUBaTIKWY CUOKEVWY OTIWG eVOOTPAXEIOKOI CWANVES, KEVTPIKOI
QAEPIKOI KABETAPEC, APTNPIOKES YPAMMES KAl OUPOKABETAPEC GUVOEETAL UE
TNV EUPAVION VOGOKOUEIAKWY AOIUWEEWY, JE TN oUXVOTNTA TWV AOIHWEEWY
va av€avetat mapdAAnla pe tn Sidpkela xpriong Twv cuokeuwv>3, Kat evw
KATIOLEG ammd AUTEC TIG CUOKEVEC SEV UMopouv va avtikataotabouv ota
mAaiola tTng avaykaiag gpovtidag tou acBevry, n StacwArivwon Tng Tpaxei-
ag urmopei va amoeuxBei pe v epappoyr Mn Emepfatikod Mnxavikou
Agpilopov (MEMA) péow oAOTIPOCWTTIKAG 1 PIVIKAG HAoKAC™,

H kavotnta tou MEMA va eAattwvel TNV avaykn SlacwAnvwong Kat
N oxeTl{OUeVN PE AuTV voonpotnTa Kal BvntdTnTa €XEl TEKUNPIWOEI
EekaBapa oe mepImTwoelg acBevwy Tou gpgavifouv oéeia emi xpdviag
QVOTTVEUOTIKI OVETTAPKELA® KAl KAPSIOYEVEC TTVEUUOVIKO 0idnua’. EmimAéoy,
o€ aoBeveic pe oeia de novo avamveuoTIKr AVETAPKELQ, ol omoiol SnAadn
Sev mapovuaoidlouv mapduvon XpOvVIaE amo@PAKTIKNAG TTVEUOVOTTABELNG
(XAN) A kKapSlakNG avemapKeLlag, EAEYXOUEVEG TUXALOTIOINUEVEG LENETEG
€xouv amodeiel 6Tt n epappoyry MEMA odrjynoe o€ pgiwon tng Bvntotn-
Tag o€ eMAgYPEVOUC TANOBUOHOUG, OTIWG Ol AVOCOKATECTAAEVOLE KAl Ol
METEYXEIPNTIKOI A0Oeveic®.

H mpooéyylon auth mapouctdlel apKeTA TTAEOVEKTAMATA Kal amd TV
Amoyn Tou MEPLOPICOU TWV VOGOKOUELAKWY AolwEewv. H epapuoyry MEMA
UTTOPEl VA EAATTWOEL TOV KivOUVO EUPAVIONC VOGOKOUELOKNAG TTVEUOVIAC,
KaBwg emTtpémnel Tn S1ATAPNON TWV PUOIKWY PPAYHUWV TIOU TIAPEXOUV N
YAwTTida kat n avwtepn avamveuoTikn 080¢°. Emiong cupPdaiiel otn pei-
won TNES SIAPKELAG TNG UNXAVIKAG UTTOOTAPIENG TNS AVATTVONC, TNG AVAYKNG
Y10 KOTAOTOAN, TWV EMITAOKWY TIOU o@eilovTal 0T SlacwARvwaon Kat TNng
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OUVOMIKIG TTapapovng otn ME®®, Eivat mpogavég 6t n
TIEPIOTOAN TNG CUVONIKAG TTAPEURATIKOTNTAC OTOV A0OEVH
Mmopei va 08nyroeL 0Tov EPLIOPLIOUO TNG EUPAVIONG KAl
AAAWV VOOOKOUELAKWY AOIUWEEWV OTIWE Ol OUPOAOIUWEELS,
n mapappivokoAmitida mou oxetifetatl pe Tn SlacwAnvwon,
N mpwTtomadn¢ BakTnplaipia, ot AOIMWEELC amTd KEVTPIKOUC
@AeBIkoUG KABETAPEG Kal N oAYN>S.

MIKPOBIAKOZX AMOIKIZMOZ TQN AZOENQN
noYy AAMBANOYN MEMA

AoBeveic pe cofapn mapd&uvaon XAl ol omoiot avti-
petwmiovtal pe MEMA Bpiokovtal o auénuévo Kivbuvo
YlO OTTOIKIOUO 1) Kal Aoipwén amd maboyovoug pikpoop-
yaviopouc'®. NMapdyovteg 6mwe n oupatia, n o§éwaon, n
nTwxn KABapon Twv TMTUEAwWY, N TponyoUlEVN XPHoN
avtiflotikwy, N Oepaneia pe el0TTVESEVA KAl TA CUVU-
TIapXovVTIa vooruata (ayyELaKE VOO HaTa, CUMPOPNTIKN
kapdiakn avemdpkela, dvola kat oakxapwdng Stafrtng)
EXEL TEKUNPIWOEL GTL EVOXOTTOIOUVTAL YIA TOV OTTOIKIOHO TOU
QVATIVEUOTIKOU O0TOUG Bapéwg mAoyovteg aoOeveic".

Eivalyvwoté emiong 611 0 pikpoBLaKAG amoLKIoUOE Tou
YAOTPEVTEPIKOU CWARVA Kal N MaAivdpopun HeTakivnon
Baktnpiwv amd to otopdy! pmopei va odnyroel GTov
QTTOIKIOHO TOU OPOPAPUYYA KAl TNG TPAXEING 000EVWVY UE
uroonBoupevn pnxavika avamvor, 1dlaitepa av autoi
Bpiokovtal og UMTia B€on. ZTOUG TAPAYOVTEG TTOU aAuga-
VOUV aUTOV ToV Kivouvo miepihapBavovTal n mpoxwpenuévn
nAia, n axAwpudpia, Sldgopeg MaBAOELG TOU YO TPE-
VTEPIKOU, O UTTOOITIOHOC Kal N Bepareia pe avtioéiva kat
avaoTtoAeic Twv H, umodoxéwv tng lotapivng.

H 1KavoTNTa TWV QUUVTIKWY PNXAVICUWY TOU TIVEU-
pova va e§oudeTEPWVEL TOUG EICBANNOVTEG MIKPOOPYO-
VIoHOUG gival auTr ou Ba KaBopioel TEAIKA TNV KAWVIKNA
mopeia Tou acBeviy®. Av n ékacn NG TOAUTTAOKNG AUTAG
paxng kataAn&el umép tou Eeviotn n €§ENEN Tpog TNV
katevBuvon NG Aoipwéng Ba avatayOei, map’ dAa auta
O ATTOIKICHOG TOU TPAxEIOPpoyXIKOU SévTpou evoéxeTal
va emipeivel. H Sduopevnc yia tov eviotn ékfBaon Ba
odnynoel og ave€Eheykto MOANAMAACIacpd Twv mado-
YOVWVY 0TO KATWTEPO AVATIVEVOTIKO Kal embeivwon TnG
QAEYHOVIAG, N omoia pmopei va ekdnAwBel pe epgdvion
VWSOV AMdXPEUPNG KAl KAIVIKA GNUEIC KAl CUUTTTWHATA
Tpayxelofpoyxitidac i akdpa kat mveupoviacg'. Ot Ferrer
Kal ouv.'%, avédel§av tn CUOXETION TOU ATIOIKIOMOU TOU
AvVamveUuoTIKOU amd Gram-apvnTIKA HIKpOPLa, Kupiwg
Pseudomonas aeruginosa, kal tng amotuyiag tou MEMA
o€ aoBeveic pe coPapn mapofuvon XAI.
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MEMA ZE AZOENEIZ ME TPAXEIOZTOMIA

H mapoucia tng Tpaxelootopiag Bswpeital facikdg ma-
pdayovtag kivduvou ya tnv avantuén tpaxelofpoyxitidag
Kal mveupoviag os acBeveic mou Bpiokovtal oe MEMA. O
MIKPOBLOKOC aTOIKIGUOC TOU AVWTEPOU AVATTVEUCTIKOU
KalL N €10pOPNON TWV EMUOAVOUEVWV EKKPICEWV TIOU Al-
pvadouv mavw amoéd to cuff amoteAolV TIC CNUAVTIKOTEPEC
attiec mou euBuvovTal yla TNV epavion Aoipwéng. AAot
mapayovteg KivdUvou gival n Tapouasia pIvoyaoTpIKoU
owAva, n evtepikn dlatpo®ry, n amotuyia datrpnong
IKAVOTIOINTIKA poUoKwpévou cuff kat ol urtepBoAikd cuyveg
AANAYEC TOU KUKAWRIATOG TOU AVaTTVEUOTH PO,

JUVOTTIKA Ol PnXaviopoi mou euBuvovTal yia Tnv
avantuén avanveuoTIKWV AoIPwEEWY o€ aoBeveic pe
TpaxelooTopia kat MEMA pmopoUv va Katnyoplomnolin-
BoUv w¢ e€AC™:

1. Evbotpayxelakoi cwAivec: apeon PAARN twv BAevvo-
YOvVwy, Nipivaon Twv EMUOACUEVWY EKKPICEWVY TTAVW
amn6 To cuff kat oxnuatioudg BlopeuBpavwv.

2. Pwoyaotpikoi cwArveg/eviepikn Slatpo@r: Katdp-
ynon Tou YaoTpo-0l100(payIKoU aVTAVAKAACTIKOU Kal
TNV E1I0pOPNON TTPOG TO KATWTEPO AVATIVEUCTIKO TOU
ETUOAUCHEVOU YOO TPIKOU TTEPLEXOUEVOU.

3. KOKAWQ TOU avamveuoTrPa KAl GUOKEVEG AVATTVEU-
OTIKNG Bepameiag: EmudAuvon 1000 e§wyevng 0600
KOl 11O TIC EKKPIoEIC TOU aoBevi.

H YNMOOEXZH THX MIKPOTEPHZ ENINTQXHX
TQN NOXOKOMEIAKQN AOIMQ=EQN
2E AZOENEIZ XE MEMA

Y€ Jla TUXALOTIOINUEVN EAEYXOUEVN MENETN YIa TNV
EKTIMNON TNG aMOTEAEOUATIKOTNTAC Tou MEMA oTnVv ofeia
napd&uvon XAr, ot Brochard kat ouv.'® diamioctwoav -
KPOTEPA TTOCOOTA EUPAVIONG TIVEUOVIOC OTOUG AcBEeVEig
o avTtiyeTwmiotnkav pe MEMA (5%) évavti twv aoBeviv
TTOU AVTIHETWITIOTNKAV cupPBaTIKA (17%).

Ot Antonelli kat ouv.” cuvékpivav Tov MEMA pe tn
SlaocwAnvwon oTtnv avtigetwmnmion tng o&giag umoal-
MIKAC aVaTTVEVOTIKAG AVETTAPKELAG o€ 64 aoBeveig ue
TIVEUMOVIA, TPAUUA, KapSloyeVvEC TIVEUOVIKS oidnpa Kat
UETEYXEIPNTIKN AVATIVEUOTIKA AVETTAPKELA. H emimtwon
NG EPAVIONG TIVEUUOVIAG 1 TTappapIvokoATiTidag oxe-
TI{OUEVNC PE TOV TpaxeloowArva ATav >90% XaunAdtepn
(3% évavti 25%, p =. 003) 0ToUG ACOEVEIC TTOU AVTIPETW-
miotnkav pe MEMA.

Ot Nourdine kat ouv.*d1e€riyayav pia mpoonTIKA €l-
SNMIOAOYIKN MEAETN YIa TN SlEPEVVNONTNG EPPAVIONG AOL-
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pwEewv ot Bapéwg TAoxovTeC acOeveig Tou XpeIAoTNKAV
KATola HoP @I UNXAVIKNG UTTOOTHPIENG TNG AVATTVONG YId
> 48 Wpeg Kal ouvékpivav Tov MEMA pie tn Stacwhrivwon.
Ot aoBeveig peAeTHBNKAV YIA TNV EUPAVION TIVEUHIOVIAG
Kall GAMWY VOGOKOUEIAKWY AOIUWEEWY OTTWE OUPOAOIUW-
&eig, Mopwéelg mou oxetifovtal pe TOUG KABETAPEC Kal
Baktnplaipia. H emintwon 6Awv Twv Aolpwéewv Atav
MikpdTEPN OTNV opdda Tou MEMA évavti Tng opadag
¢ Stacwhrivwonc (14.2 évavti 30.3 Molpwéelg ava 1,000
aoBeveic-pépeg, p<. 001). e avaloya cupmepacpaTa
KatéAn&av Kat AANEC TTAPOMOLEG PEAETEC> 819,

Tuyalomoinpéveg eAeyxopeveg peréteg tou Hillbert®
o€ 104 avoookateoTaAuévouc acBeveig kat tou Antonelli®
o€ 40 aoOeveig HETA amO HETAPOOXEVCH CUUTIAYWY Op-
ydvwv ol omoiol epgdavicav cofapn o&gia umo&aluikn
QVATTVEVOTIKN QVEMAPKELQ, CUVEKPLVAV TNV SlaAgimouoa
gpappoyri MEMA kai tn ouvnBn Bepaneia oe oxéon pe tnv
gp@avion hopwewv. AlamoTtwdnke 6TLo MEMA cuoye-
TiCovtav pye oNUAVTIKNA PEiwoN TNG EPPAVIONG TTVEVOVIOG
Kat oofapnc onPng Kat pe XaunAotepn Bvntdtnta évavTl
¢ SlaowAnvwong.

Ot Hess kal ouv.?, o€ pia peta-avaiuon 12 pyaciwv
Tou ouvékpivav Tov MEMA pue tn diacwArjvwon, dia-
mioTwoav o011 0 KivOuvog eupAaviong mveuvpoviag RTav
MIKPOTEPOG 0TOUG 000eveic o€ MEMA évavti Twv aoBevwv
mou StaocwAnvwonkav (RR 0.15, p=.006). Z€ 3 peAéTEG IOV
nepMdpuBavav acBeveic ot omoiol SlaowAnvwBnkav TeAKa
Aoyw amotuyiag tou MEMA, SlamotwOnke 6Tt n apxIKn
e@apuoyri MEMA pegiwoe GuvoAikd Tov Kivouvo eupaviong
nveupoviag (RR = 0.24, p =. 01). ®aivetat Aourmdv 0Tt o€
S1agpopa kAvikd oevdpla n epappoyry MEMA cupfdaiel
ONUAVTIKA 0TN HEIWON TWV AoIUWEEWV.

METPA NPOAHWYHXZ METAAOZHX AOIMQ=EQN
KATA TH AIAPKEIA EDAPMOTHXZ MEMA

O MEMA xpnoipomoleital oOAoéva Kal TIEPICOOTEPO Yla
TNV AVTIMETWTTION TNG 0&Elag avamVEUOTIKAG AVETTAPKELAG
o€ acBeveig mou mdoyouv and AoIUWEELC TOU aAvarveu-
OTIKOU. ZNUAVTIKA €KOECN OTOV HONUGEVO EKTIVEOLIEVO
aépa oupPaivel péoa oe aktiva 0.5-m oI ouvriBelg
TMEOELG TOU avanveuoTipa. YPNAOTEPEG TIIECELG €XOUV
WC ATTOTENECHA HEYAAUTEPN SlACTIOPA TWV MIKPORBiwv?2,
O emavaypnolUOTTOIOUUEVOC EEOTTAIOUOC UTTOPEL ETTIONG
va ekTeOEl o€ SuvNTIKA MOAUCHEVA LAIKA KATA TNV €MMa-
@n He 10 Sépua, Toug PAEVVOYOVOUG, TIC AVATTVEUOTIKES
EKKpioeI¢ Kal To aipa Tou acBevr. Ot epyalduevol otn
MA® Ba mpémel va gival evAPEPOL Yia TOUG KIVOUVOUG
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petadoong Aotpwewv anod acBevr og acBevr) katd n
Sidpkela epappoync MEMA kat Ba mpémel va Aauavouv
OXONAOTIKA TIPOPUAAKTIKA PETPA.

H otéyaon Twv aoBevwv og povokAiva SwHATIa PE
OKOTIO TNV MPOANYN METAPOPAC MiIKpoBiwv amod acBevr
oe aoBeviy @aivetal va €xet BeTikd anoteAéopata®. H
XPNOoN TIPOOTATEVTIKAG POUTTAG KAl YAVTIWV KATA TN
S1dpkela TNG eMaPig pe Tov aoBevn €xel emiong Siami-
oTWOEl 0TI CUPPANNEL OTOV TTEPLIOPIOUO TNG peTAdooNg
Mopwéewy, dlaitepa otav autdc sivat popéag maboyovou
avOekTIkoU oTa avTIBIOTIKY, yia TTapAadelypa avOeK TIKOU
otn HeBiANivn Staphylococcus aureus. Map’ 6Aa autd, 10
TAUOIO TWV XEPIWV ATTOTEAE( TO AMOSOTIKOTEPO PETPO
MPOANYNC Kal Ba mpémel va epapudleTal CUCTNUATIKA
AOYW TNG amoTeAEOUATIKOTNTAG TOU KAl TOU XapNAoU
KOoTOUC,

3TOUG TEPLIOCOTEPOUG AVATIVEUCTHPEG TTOU XPNOLUO-
molouvtal yia MEMA bev mapatnpeital porj aépa amno
Tov acBevn miow oTov avamveuoTnpa. Emopévwg, o
Kivduvoc poAuvong Tou avamveuoTrpa gival eEaIpeTIKA
XOUNAOGG, He TNV TIPoUnmoBeon 6Tt aANAeTal TAKTIKA TO
avTIBakTnPIdlako @iATpo Kal N eEWTEPIKN EMPAVELD TOU
avamnveuoTipa kabapileTtal IkavomoinTika améd acBevr
og aoBevry. O1 eMavaypnOLOTIOIOUHEVEG HACKEG Kal Ol
BaABideg ekmvonc Ba mpémel, apou amoouvappoloyn-
Boulv oTa Pépn amo ta onoia anaptifovtal, va anooTel-
pwBOoLV o€ AUTOUATO PNYXAvNUA TTAUONG, ATTOAUAVONG
KAl 0TEYVWHATOG. Ol CWANVWOELG TOU AVATTVEUOTHPA
amoAupaivovTal anmoTeAéOUATIKA o€ KAiBavo amooTei-
pPWONE, VW ol KEParodETeg Kal ol INdvTeg Ba mpémel va
kaBapifovtal oTto MuVTHPLO 08 UPNAEC BepoKpaciec®.
Ol CUOKEVEG VEQPENOTIOINONG KAl O UTTOAOITTOC EEOTTAIOOC
TIOU XPNOIHOTIOEITAL YIa TNV AVATTVEUOTIKA @povTida
Ba mpémel peta Tov KaBaplopd Toug va EemiévovTal Pe
ATIOOTEIPWUEVO VEPO, AOYW TOU KIVOUVOU VOGOKOMEIAKAG
petadoong Legionella spp*.

Mapd ta onuavTikAa TPOANTITIKA UETPA Ol OUPOAOL-
MWEEIC amoTEAOUV [ia arrd TIG KUPLEG AITiEG VOO PO TNTAG
Kal Bvnrotntag petady Twv acBevwy oe MEMA. Ot poAu-
opévol kaBetripeg Ba mpémel va arlalovtal auéowe o
CUMMTWUATIKOUG A0BEVEIC. Y€ A0BEVEIC [AE ACUUMTWHATIKNA
Baktnploupia N TAKTIKA TPOANTITIKA aAAayr| TOu KaBeTrpa
ouvbualdpevn pe xopnynon avtiflotikwy &g @aivetal
TTAVTWG VA AMTOTPETTEL TNV EPPAVION GrAYNG.

Otholpwéelg mou ogeilovtal o€ PAEPIKOUC Kal apTnpla-
KOUG KABETAPEC Eival OUXVEC KATA TN SIAPKELD EPAPUOYNG
Tou MEMA. Zta HéTpa MPpoAANYNE TNG BakTnplaipiag mept-
Aappavovtal n oxoAaotikn avtionyia katd tn Sidpkela To-
MOBETNONG TOUG, O TOKTIKOG KaBaplopdc pe chlorhexidine



134

gluconate kat n amo@uyr TG TEOANTITIKNAG AAAAYHG TWV
KEVTPIKWV PAEPIKWV KABeTApwV?. O KivOuvog eppaviong
Moipwéng og aoBeveic e KevTPIKOUS AEPIKOUC KABETAPEC
@aivetal va gival pikpdtepog étav autoi TomobeTouvTal
otnv éow opayitida | otnv unepkAeidla og oxéon pe
N pnplaia eAERa?. Xe kAOe mepinTwon, ot poAuopévol
KaBeTripeg Ba mpémel va aANalovTal apéowg,.

Ermpedadovtag tnv dpuva tou EEVIOTH, O UTTOCITIOMOG
£xel amodelxBei 0TI amotelei KUpPLO TAPAYOVTA Yid TNV
avdntuén Aotpwéewv. levikd, otoug acBeveic oe MEMA
Ba mpémel va TTapéxeTal TPpWIHA eVTEPIKN dlatpoen,
KaBw¢ autr cuvOéeTal e AYOTEPEC ONMTIKEC EMITTAO-
Ké¢®. H yaotpikn umepdiatacn Ba mpémel oXoAAoTIKA
Va amo@evyeTal, KaBw¢ pmopei va SIEUKOAUVEL TNV TTa-
Avdpounon Baktnpidiwv amd tnv Kothid™. lNa 1o 6Komo
auté ocuvioTatal n and@uyr xopriynong KATAOTAATIKWY
KaL AVTIXONVEPYIKWY, N TTAPAKOAOUONON TWV YAOTPIKWY
UTTOAELTTOPEVWV OYKWV, N XPHON TIPOKIVNTIKWY TTapayo-
VIWV Kal 0Tav gival amapaitnTto, N Xopriynon EVIEPLKNG
S1atpo@rig péow pivovnoTidIKoU CwAnva,

ANTIMIKPOBIAKH OEPATIEIA

Mapd tnv MPooTAbEela YIa CUCTNUATIKY EQAPUOYN
TIPOANTITIKWV UETPWY, Ol VOCOKOUEIAKEC NOIMWEEIC TTa-
papévouv éva cofBapd mMPOBANUA Yid TOUC YIATPOUC TWV
MAQ. H éykaipn évapén katdAAnAng eumelpikng Bepa-
nieiag amote)ei To BgpéNio AiBo oTNV AvVTIHETWTTION TWV
Molpwéewy mou avanmtuaoovtal oTn SIAPKELN EQAPUOYAS
MEMA. H apxtkr] avemapKng KaAupn umopei va odnyroel
o€ mapdtaon TN voonAeiag, HeyaAUTEPO KOOTOC YId TO
ouoTnua vyeiag kat avénuévn Bvntotnta. Eival yvwoto
gmiong o1l ot aoBeveic oe MEMA gugavifouv cuxvd Aot-
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MWEELC aTO HIKPOOPYAVIGHOUG aVOEKTIKOUG 0TA KOVA
avTIBLOTIKA, KUPIWG avBeKTIKO oTn HeBIKIANIVN Staphy-
lococcus aureous (MRSA), Pseudomonas aeruginosa,
Evtepofaktnploidn kat Acinetobacter spp. O kivouvog
yta tnv avantuén Aoipwéng amd avOekTIKA pikpofia Sev
givatmavtwg o idlog petal Twv SlaQépwY UTTOOUAd WV, TT.X.
aoBevwv mou mpoépyovtal and MEO, acBevwv pe ogia
napoé&uvon XA i KapSIaKAG AVETTAPKELAG KAl aa0evwv
UE vooo TeAkoL otadiou rj avoookaTaoToAR.

‘Evag 1pomog yia va emtOXouUe TN BEATIOTN MAOYN
oTNV apPXIKN eRmelptkr) Bepameia eivat va BeATIwoOUpE TN
YVWON Mag OXETIKA He Ta mBavd urevBuva yia tn Aoipwén
maBoydva, Baci{épevol 0TOUG TOTIKOUG EMONUOAOYIKOUG
mapdyovtec. EmmAéov, Ba mpémel va Ang@Boulv coBapd um’
oYLV ol KAIVIKOI TTapAyoVTEC TTOU AQOopPOUV Tov aoBevrj,
onwc n apxiki Sidyvwon, n cofapdtnta TnG vooou, n
AEITOUPYIKA TOU KATAoTACH, N TPONYOUUEVN éKBeon o€
avTIBloTikd Kal ot TponynBeioeg BepameuTIKEG TAPEY-
Baoelg, kabBw¢ emiong Kal To YeEYOvOC TNG ETEPOYEVOUC
ouvBeong Twv acBevwv Tng MAD2,

JUVOTITIKG, QUTEC Ol TTAPATNENOEIC uTToypaupi{ouv
v onuacia tngmpooéyylong ‘hit hard and hit fast’ otnv
QVTIMETWITION TWV coBapwv AoIWEEWY TTOU avanTUoo0o-
vTal Katd tn Sidpkela epappoyng MEMA, 1bdaitepa dtav
untapyxeL n umoPia 4Tty auTég euBuvovTal ToAUAVOEKTIKA
maBoyova. Emonuaivouv emiong Tnv avaykn CUVTOVIOUE-
VNG TPOCTIABELOG PE OTOXO TNV KAAUTEPN EVNUEPWON YIa
Toug SuVNTIKOUC KIVEUVOUE TNG METAG00NG TV AoIUWEEWY
KOl TN CUCTNMATIKN EQAPMOYH TTIPOANTITIKWY ETPWV.
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INTRODUCTION

A High Dependency Unit (HDU) patient is one who requires a level
of care intermediate between that delivered in Intensive Care Unit (ICU)
and the best which could be provided on a standard ward. These patients
often present with respiratory failure and require mechanical assistance
of ventilation.

The occurrence of infections is a major source of morbidity and mor-
tality in critically ill patients’. There is a relationship between the use of
any invasive device, such as endotracheal tubes, central venous catheters,
arterial lines and urinary tract catheters and nosocomial infections?3. These
infections are reported to increase with the duration of use of the invasive
device. Whereas many of these devices cannot be avoided in the routine
care of the patient, intubation of the trachea can be avoided in selected
groups of patients by delivering noninvasive ventilation (NIV) through a
full face mask or a nasal mask®*°.

The ability of NIV to reduce intubation and mortality has been clearly
established in patients with acute-on-chronic respiratory failure® and
cardiogenic pulmonary edema’. In patients with acute de novo respiratory
failure i.e., not that exacerbating a chronic lung or cardiac insufficiency,
randomized controlled trials showed reduced mortality with NIV in highly
selected populations such as patients with immunosuppression® or specific
postoperative conditions®.

This approach may have several advantages from the standpoint of infec-
tions. It may reduce the risk of nosocomial pneumonia (NP) by maintaining
the natural barriers provided by the glottis and the upper respiratory tract
and also by reducing the duration of mechanical assistance, the need for
sedation, the complications attendant on intubation and the overall length
of stay in the ICU®. All these factors may lead to a decrease and in other types
of nosocomial infections such as urinary tract infections, sinusitis, primary
bacteremia, central venous catheter-related infections and sepsis, by reduc-
ing the overall invasiveness of the care delivered to the patient>®.

MICROBIAL AIRWAY COLONIZATION AMONG PATIENTS
RECEIVING NONINVASIVE VENTILATION

Patients with severely exacerbated chronic obstructive pulmonary disease
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(COPD) needing NIV are at increased risk for colonization
or infection by potentially pathogenic microorganisms'.
Other factors, such as azotemia, acidosis, poor clearance
of sputum, use of antibiotics, inhalation therapy and co-
morbidities (cerebrovascular diseases, congestive heart
failure, dementia and diabetes mellitus), are also related
to abnormal colonization in critically ill patients".

Gastric colonization and the retrograde movement
of bacteria from the stomach may increase the risk of
oropharyngeal and tracheal colonizationin mechanically
ventilated patients, particularly if the patient is in the su-
pine position. Increases in gastric colonization may occur
with advanced age, achlorhydria, various gastrointestinal
diseases, malnutrition and treatment with antacids or
histamine type-2 blockers'.

The effectiveness of the defense systems of the lung
to eliminate invading bacteria will ultimately determine
the clinical outcome of the patient™. If the outcome of this
complex pathogen-host battle is favorable to the host, the
infectious process will be halted but tracheobronchial colo-
nization may persist. If the host outcome is unfavorable,
there may be increased numbers of lower respiratory tract
pathogens leading to greater inflammation. In that case,
purulent sputum as well as clinical signs and symptoms
of tracheobronchitis or even pneumonia may develop'.
Ferrer et al '° showed that colonization by nonfermenting
Gram-negative bacilli, mainly Pseudomonas aeruginosa,
is strongly associated with NIV failure.

NIV IN PATIENTS WITH TRACHEOSTOMY

The presence of tracheostomy is considered a major risk
factor for developing tracheobronchitis and pneumonia
in NIV patients. Abnormal airway colonization and aspi-
ration to the lower airway of contaminated secretions
pooled above the endotracheal tube cuff are considered
important pathogenic mechanisms of increased risk for
respiratory infections. Other risk factors include the need
for nasogastric tube, enteral feeding, failure to maintain
adequate inflation pressure of the endotracheal tube cuff
and excessive frequency of ventilator tubing changes?.

The most relevant pathogenic mechanisms of
respiratory infections in NIV patients ventiled via
tracheostomy can be classified as associated with:

1. Endotracheal tubes. Direct mucosal injury, pooling
of contaminated secretions above the endotracheal
tube cuff and biofilm formation.

2. Nasogastric tubes/ Enteral nutrition. This includes
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abolishment of the gastro-esophageal reflux and
aspiration to lower airways of contaminated gastric
contents.

3. Ventilator circuit and respiratory therapy equipment.
Specifically contamination of the circuit, both
exogenous and from patients’ secretions®.

THE CASE FOR LOWER INCIDENCE OF
NOSOCOMIAL INFECTION WITH NONINVASIVE
VENTILATION

In a randomized control trial of NIV, Brochard et al'
evaluated its use in patients with acute exacerbations of
COPD. Although the criteria for diagnosis of pneumonia
were not stated, it was reported that 5% patients assigned
to NIV developed pneumonia, compared to 17% assigned
to standard treatment.

In a randomized controlled trial, Antonelli et al”’
compared NIV to intubation in 64 patients with acute
hypoxic respiratory failure. Causes of respiratory failure
included pneumonia, trauma, cardiogenic pulmonary
edema and postoperative respiratory failure. Pneumonia
or sinusitis related to the endotracheal tube was >90%
lower (3% vs 25%, p =. 003) in NIV patients.

Nourdine et al* conducted a prospective epidemiologic
survey to observe the pneumonia rate in patients who
required some form of mechanical ventilation for > 48
hours. Patients were studied for pneumonia and other
forms of nosocomial infection, including catheter-related
infection, urinary tract infection and bacteremia. The
incidence of all nosocomial infections was lower in the
NIV than in the intubation group (14.2 vs. 30.3 infections
per 1,000 patient-days, p<.001). Other relevant studies>'#'
came to the same conclusions.

Hilbert and coworkers?, in a randomized controlled
trial in 104 immunocompromised patients and Antonelli
et al® in a prospective randomized study in 40 solid
organ transplant recipients with severe acute hypoxemic
respiratory failure, compared intermittent NIV with
standard treatment and supplemental oxygen. NIV
was associated with less serious complications, namely
pneumonia and sepsis and with lower mortality.

Hess et al?’, in a meta-analysis of 12 studies reviewed
the risk of pneumonia in NIV patients and concluded that
the pneumonia rate was lower in the NIV patients (RR 0.15,
p=.006). In 3 studies that included patients who initially
failed NIV and were then intubated, there was benefit
from the use of NIV first (RR = 0.24, p =. 01), compared to
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immediate intubation. In essence, there was compelling
evidence thatin various clinical scenarios NIV significantly
reduces the occurrence of nosocomial pneumonia.

INFECTION CONTROL

NIVis becoming increasingly used in patients with acute
respiratory failure caused by a wide range of infectious
etiologies. Substantial exposure to exhaled air occurs within
a 0.5-m radius of patients receiving NIV at usual pressures;
higher ventilator pressures result in a wider distribution of
exhaled air?. Furthermore, reusable equipment used in
delivering NIV may be exposed to potentially infectious
material during routine use through contact with the
patient’s skin, mucosal membranes, respiratory secretions
and blood. Healthcare workers should be aware of the
potential risks of infection transmission during NIV and
should take stringent precautions.

Housing patients in single rooms to prevent cross-
transmission of potential pathogens seems to be an
effective measure to prevent infections . The use of
protective gowns and gloves during patient contact has
also been found to reduce the rate of infections, especially
when handling respiratory secretions or during patient
contact when the patient carries an antibiotic-resistant
pathogen, for instance methicillin-resistant Staphylococcus
aureus. Hand washing is an important yet underused
protective measure and should be routinely adopted
based on its efficacy and low cost®.

In most ventilators used for NIV there is no airflow
from the patient back into the ventilator. Hence, the risk of
contamination of the ventilator is extremely low, providing
a bacterial filter is used and superficial cleaning of the
ventilator between patients is satisfactory. Reusable masks
and exhalation valves should be disassembled into their
component parts before undergoing an automated process
utilizing a combined washer/disinfector/drier. Reusable
tubing can be autoclaved effectively and head-gear and
chinstraps should be treated in a washing machine with
a cycle that reaches high temperatures®. Sterile water
should be used for rinsing nebulisation devices and other
semicritical respiratory care equipment after they have
been cleaned and/or disinfected, because of the risk of
nosocomial transmission of Legionella spp.?.

The development of urinary catheter-related infections
is a leading cause of morbidity and mortality among NIV
patients. Catheters suspected to be the source of clinical
sepsis must be chanced immediately. A randomized
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trial found that catheter replacement combined with
antibiotic therapy did not prevent urosepsis in patients
with asymptomatic bacteriuria®.

Central venous and arterial catheter-related infections
frequently occur in NIV patients. Infection control should
follow a composite approach combining concurrent use
of maximal sterile barrier precautions, chlorhexidine
gluconate and avoidance of routine central line changes
7 |t seems that jugular or subclavian access is associated
with lower infection risks than femoral access sites?®.
In any case, the infected catheters should be changed
immediately.

By impairing host defense, malnutrition has been shown
to be a major contributing factor to the development of
infections. In NIV patients, enteral nutrition is generally
preferred to parenteral feeding, as it is associated with
fewer septic complications®. Gastric overdistension has
especially to be concerned, as it may facilitate the reflux of
bacteria from the gut™ and should be avoided by reduction
using narcotics and anticholinergic agents, monitoring
gastric residual volumes after intragastric feeding, using
gastric prokinetic agents and, when necessary, supplying
enteral feeding via nasojejunal intubation®.

ANTIMICROBIAL TREATMENTS

Despite important preventive efforts, nosocomial
infections remain a daily concern for HDU clinicians. Prompt
initiation of appropriate therapy is the cornerstone in the
management of infections during NIV. Initial inadequate
antibiotic coverage leads to prolonged hospital stay, higher
health care costs and increased mortality*°. NIV patients are
also atincreased risk for infection with antibiotic-resistant
organisms, primarily methicillin-resistant Staphylococcus
aureus (MRSA), Pseudomonas aeruginosa, Enterobacteria
and Acinetobacter spp,. The risk of infection, though, is
not the same among the subgroups of HDU patients, i.e.
post-ICU patients have different risks than patients with
acute exacerbation of COPD or cardiogenic pulmonary
edema and DNI or immunocompromised patients®'.

One way to improve the selection of initial empirical
therapy is to improve knowledge of bacterial species
responsible for infection based on local epidemiology.
In addition, clinical factors such as the initial diagnosis,
severity of iliness, the heterogeneous composition of HDU
patients (medical, surgical, post-ICU), patient’s functional
status, prior antibiotic expo-sure and the large variety
of treatments these patients often receive, should be
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of concern®,

Taken together, these observations underscore the

importance of a ‘hit hard and hit fast’ approach to treating
serious nosocomial infections, particularly when it is
suspected that multi-resistant pathogens are responsible.
They also point to the need for a multidisciplinary effort to
control infection, which should include better information
for the risks of infection transmission and stringent
precautions.
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Subject Headings (MeSH) browser at http://www.nIm.
nih.gov/mesh/meshhome.html

3.To KUplo owpa NG Epyaciag, ep’éoov TTPOKELTAL YIa
EPELVNTIKA €pyaoia, MPEMeL va TepIAapBAavet:
Eicaywyn

MNepA\apPdavel cuVONTIKA TNV AlTiohoyia TNG UEANETNG
Kal TN OXETIKA untdpyxouoa {NTNon. Ag TTpEmel va TTepL-
Aappavel eupripata Kat armoTeAéoaTa.

MéBobo

H peBodoloyia mpémel va meplypA@PETAl UE CAPRVELQ
WOTE O AvayvwoTtng va gival B£Ralog yia Tov Tpomo
e&aywync Twv amoteAeopdtwv. H Béon (oAn, mepioxn,
XWPA) TOU TTAPACKEVAOTOU TIPETIEL va avagépeTal. Ot
povadeg pétpnong mpémnel va ival ekeiveg tou Sl. MNpo-
KEIMEVOU Yla QAPUAKQ, TIPETTEL VA AVAPEPOVTAL OL XN-
MUIKEG OUGIEG KL OXL TO EUTTIOPLKO OVopa. Ol OTATIOTIKEG
AVAAUOEIG TIPETTEL VA AVAPEPOVTAL AETITOUEP WG,
AmnoteAéouata

Mpémel va TapoucIaoTouV [E AOYLIKH OElpd OTO KEiE-
VO, TOUG TTIVAKEG Kal TIG EIKOVEG. Ol CUYYPAPEIG TIPETTEL
va amo@elyouv TNV enavainyn twv 18iwv amotele-
OMATWY, 16iwg PeTA&L TOU KEIPEVOU, TWV TIIVAKWVY Kal
TwV €IKOVWV. Agv Tpémel va mepINAPBAVETAL HEPOC TNG
ou{Atnong.

2vlnmon

ZekIvrioTe mapouoldlovtag Ta véa Kal 1o ONUAvVTIKA
gupnpata tng oulAtnong. ZulNTACTE TA ATTOTEAECHO-
Ta o€ oxéon Pe TNV unmoBeon TG elocaywynic. E§nyrnote
Kat urrooTtnpifte eupriuata ta omoia dgv avapévoviav
1 ivat avtibeta pe Tnv unmdBeon. H mBavoloyia mpémnel
va gival 600 1o duvatdv Atyotepn. Ae TpEMEL va €Ma-
valappdavovtal ta amoteAéopata. Opoiwg, Sev Tipémel
va avaypdgovtal otn oulitnon euprjpata mou Sev
mapatnperibnkav ota anoteAécpata. Mn KAvete mapa-
TIOUTTEG O€ TTIVAKEG KAl EIKOVEG.



EuxapioTieg

Euxaplotieq mpémnel va amgubuvovtal ota dTopa Ta
omoia gixav aAnBry cupuBoAr oTnV €pyacia kal Ta omoia
oupPWVNOoAV UE TO EUPHMATA KAl TA CUMITEPACHATA.
2TIG EUXOPLIOTIEG TIPETIEL VA AVAQEPOVTAL KAl TTNYEG
Xpnuatodotnong.

4. O BIBAoYypa@IKOG KaTAAoyog TePIAAUPAvVEL TIC
TIAPATTOUTTEG KATA TN OEPA TNG apiBunong Toug oto
Keipevo. H BiBAloypagia amod meplodika mephapfBavel
KOTA O€1pd, OAA T OVOLIATA TWV CUYYPAPEWY, TOV TIAR-
pn Titho Tou apBpou (ue meld oTolKEia), TNV EMioCNUN
OUVTNON TOU TITAOU TOU TTEPLOSIKOU, TO £TOC, TOV TOUO
Kal TNV TPpwTN Kal TeAevTaia oelida tng dnuocisuonc.
Av ol cuyypa@eic gival péxpl €1 mapatiBevtal OAa ta
ovouaTa, €AV €ival pTa 1| MEPIOCOTEPOL TTApATIOE-
VTdl JOVOo Ta Tpia MPWTa ovopaTa Kal akoAouBei, “et
al’, mx. Bouros D, Antoniou KM, Light RW. Intrapleural
streptokinase for pleural infection. BMJ. 2006;332:133-
4. 'Otav n mapamounn avagépstal o€ BiAio i Kepa-
QO GUYYPAMMATOC, AVAPEPOVTAL OTN OEIPA TA OVOUA-
TA TWV CLUYYPAPEWY, O TITAOG Tou ApBpou, ol eKSOTEC,
O TITAOG TOU CUYYPAUMATOG, 0 aplBuog TG €kdoong, o
€KSOTIKOC 0iko¢, N TTOAN 01OV €YIVE N £€KSoon, TO €T0C
NG €kO0o0oNG KAl Ol CEMISEG avVaPOPAG TOU KEIPEVOU, TI.X.
yta BiBAio: Siafakas NM, Anthonisen N, Georgopoulos
D. Acute exacerbations of COPD. Marcel Dekker, New
York, 2004 kai yia kegdhaio o€ BiBAio: Kyriakou D,
Alexandrakis M, Bouros D. Pleural effusions in blood
diseases. In: Bouros D. (editor). Pleural Disease. Marcel
Dekker, New York, 2004, pp. 621-638.

5. Ol GUVTMNOELG TWV OVOUATWY TWV TTEPLOSIKWY AKO-
AouBouv tov katdloyo Ttou Index Medicus (BA: http://
www.nlm.nih.gov).
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6. Ol MVAKEG Kal Ol EIKOVEC, TUTTIWUEVA OE EEXWPLoTN
oelida, TpéTel va @EPOuV OTO EMAVW PEPOC TOV aplB-
MO TOUG Kal OTn CUVEXELD ToV TiTAO, T.X. MNivakag 1. Ot
TMVAKEG TTEPIEXOLV TITAO Kal HOvVo opl{ovTieg SIaKpITL-
KEC YPOAUMEG, KABETEC YPAUMEC MOVO OTaV auTO gival
anmoAUTwg amapaitnto. Ot unotithol (AeCavteg) Twv
EIKOVWV KAl TWV oxnuatwv apibuouvtay, .. Eikova
1, Zxfna 1 k.o.k. Ot pwTtoypagieg aobevwv Sev TIpEMEel
va gival avayvwpiolueg, ek1dg av autd éxel SnAwOEi
gyypaew¢ amd toug acBeveic. Ot elkdveg Tov yivovtal
Sektég mpémel av gival o€ popon JPEG, TIFF ry EPS.

7. K&Be ouyypag@éag mpémel va €XEl CUMUETAOXEL ap-
KETA OTNV EKTIOVNON TNG EPYACIAG WOTE VA €XEL KAl TN
Onuoéola gubuvn. Tétola ocuppeTox Bewpeitar 1) n
OUAANYN TNCG 18€a¢ Kal 0 oxXeSIAoNOC TG MENETNG, 2)
n ouyypaen n n KPITIKA avabBewpnon Tou TTEPLEXO-
pévou Kkat 3) n tehikny amodoxn TnG umo dnuoocisuon
epyaoiac. Kal ol Tpei¢ avwtépw MPoUTTOBECEIC TIPETEL
va ouvtpéxouv. H ouppetoxry pévo otnv e€elpeon
XPNHATOdOTNONG, 1} 0TN CUANOY) HOVO TWV CTOIXEIWV
N N YeVIKA emiAeyPn, &g dikalohoyei Tnv 1816TNTA TOL
OuYYpa@EQ.

8. Ads1a dnpociguong. To xelpdypago TPETEL va Ou-
vodeletal amd avtiypago xopriynong adeiag yla ava-
mapaywyry TPEONYOUUEVWS ONUOCIEVUEVOU  UALIKOU
(elkoveg, mivakec) R yia dnpooicuon evaicOntwv mpo-
owmkwv dedopévwy, OTWG gival n avayvwplon acBe-
VWV, KaBW¢ Kal N ava@opd oTIG EUXAPIOTIEG.

9. EpeuvnTikéG Epyacieg ol omoieg €xouv emyopnynOei
OAIKA N peptkd amd Tnv KamvoBlopnxavia kat oxeTi{o-
MEVOUG opyaviopoug 1) Ivotitouta 8¢ yivovtal Sektég
yla dnuooiguon.

Tayxudpopikr dievBuvon;:

Neprodiko «MNEYMQN»
Noookopeio Noonudatwy Owpakog ABnvwy,
Meooyeiwv 152,11527 ABriva
TnAépwvo & fax: +30-210-74.87.723
www.pneumon.org
www.hts.org.gr
e-mail: pneumon@hts.org.gr
(umoyYn kabnyntou k. A. Mroupovu,
AlevBuvtn Zovtaéng)




