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*Dispneik, yorgun ve huzursuz gérinimde, oturur pozisyonda

‘GKS:11

*TA:101/62mmHg

N:138/d

*Ates:37.59C

«55:32/d

*Nazal kaniil ile 21t/dak O2, sat 86 %

*SS ileri derece azalmig, bilateral yaygin ronkus, orta alt zonlarda raler

PTO ++/++



«Ozgecmis
* 10y KOAH
« 2/Y Eksmoker, 80paket/yil
» 1 yil 6nce YBU yatisi, son 1 yilda iki kez hastaneye yatis
- LABA+LAMA+IKS, SABA ihtiyag halinde
« KKY, HT

* Troid ve umblikal herni opere



« 2L/dak O:
PH:7,22

PCO::81 mmHg
PO-:88 mmHg
HCOs:37 mmol/L
S02:84 yA



ON TANINIZ?

Solunum Yetmezligi:

* Solunum sisteminin dokularin gereksinimini karsilayacak
diizeyde O2 saglayamamasi ve/ya da metabolizma urtinu
CO2’1 atamamasi

Roussos C. Eur Respir J 2003
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Solunum Yetmezligi Nasil Gelismis Olabilir

° 0

* Lung Failure
* P20.<60 mm Hg (Tip 1)

Difflizyon bozuklugu

Sant

Ventilasyon perfiizyon dengesinin
bozulmasi

Hipoventilasyon

Solunan havadaki oksijenin azalmasi

RN

* Pump Failure
e P.CO.>45 mm Hg (Tip 2)
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Solunum Yetmezligi Nasil Gelismis Olabilir

Ates
Nobet

Sepsis

* Lung Failure
* P.0.<60 mm Hg (Tip 1)

Hiperalimentasyon

Elastik/rezistif yiiklerde
artis

« KOAH

 Astim

« Bronsiektazi

« Kistik fibrozis

* Pump Failure
e P.CO.>45 mm Hg (Tip 2

« Noromuskiler hastaliklar
 Morbit obezite




Akut Hiperkapnik Solunum Yetmezligi

* KOAH alevlenmelerinin %20 sinde Akut Hiperkapnik Solunum
Yetmezligi meydana gelir
Roberts CM. Torax, 2011

* KOAH hastalari ilk ataktan itibaren %12’si 1 yil icinde kaybedilir

* Hastane yatistan sonra asidoz gelismisse %33 e kadar cikar
Gupta D. Crit Care,2004

* Kistik fibrozis, bronsiektazi, serebrovasktler hastaliklarda da AHSY



Hastamizda Pump Failure Nasil Gelisti

I Bronchospasm
T Alravay mucus
i Airway inflammuation
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APPROACHTO PATIENT WITH HYPOXEMIA
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1. High altitude

| | .

Hypoventilation Hypoventilation plus Shunt V/Q mismatch
alone another mechanism
1. Alveolar collapse 1. Alrways disease
1. LRespiratory drive (atelectasis) (asthma, COPD)
e 2. Intraalveolar filling 2. Interstitial lung disease
(pneumonia, 3. Alveolar disease
pulmonary edema) 4. Pulmonary vascular disease

3. Intracardiac shunt
4. Vascular shunt within lungs
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Soru: En Uygun Tedavi Yaklagimi ?

* Med Ted (BD, Steroid, Antb)

* Kontrolli oksijen tedavisi + Med Ted

* Noninvasiv Mekanik Ventilasyon+oksijen ted+ Med Ted

* Entiibasyon-Kontrolli MV + Med Ted
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Management of COPD exacerbations:
a European Respiratory Society/American
Thoracic Society guideline

Jadwiga A. Wedzicha (ERS co-chair]', Marc Miravitlles®, John R. Hurst®,
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Indications
for NIV Gaz degisim anormallikleri

COPD
pH<7.35
pCO2>6.5

British Thoracic Society/Intensive Care poms ¥

If persisting aft

Society Guideline for the ventilatory bronchoditorsand Akut solunum stkintist bulgular

controlled oxygen therapy
management of acute hypercapnic o
respiratory failure in adults

Neuromuscular
Craig Davidson,' Steve Banham,? Mark Elliott,® Daniel Kennedy,* Colin Gelder,® di
Alastair Glossop,® Colin Church,” Ben Creagh-Brown,® James Dodd,® Tim Felton,° AR
Bernard Foéx,"" Leigh Mansfield,'? Lynn McDonnell,'® Robert Parker,' RRR:;?)‘:{::E.\TCZ?L
Caroline Patterson,'® Milind Sovani,'® Lynn Thomas,'” BTS Standards of Care if pCO2<E.5 ™
Committee Member, British Thoracic Society/Intensive Care Society Acute Or '
Hypercapnic Respiratory Failure Guideline Development Group, On behalf of the pH< 7.35and pCO2>6.5
British Thoracic Society Standards of Care Committee
Obesity
pH <7.35, pCO2>65, RR>23 |
Or
Daytime pC02>6.0and
somnolent
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NIMV;

* KOAH Alevlenmesi
* Mortaliteyi azaltir
Entibasyon oranini azaltir
Hastanede/ YB’da kalma sliresini azaltir

Cochrane Database of Systematic Reviews, Issue 3, 2009
Komplikasyon oranlarinin azaltir

Birinci saatte pH, PaCO2 ve SS hizla dizeltir
Lightowler et al., BMJ, 2003

Hastane enfeksiyonlarini azaltir
Sag kalimi artirir

Rochwerg B Eur Respir J. 2017
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KOAH alevlenme

Akut kardiyojenik pulmoner 6dem
Immunosupresif hastalar

KOAH’li hastalari mekanik
ventilatérden ayirma donemleri

Astim
Kistik fibroz

| hastalar

Postoperatif solunum yetersizligi

syon sonrasi basarisizlik

Ust hava yolu obstriiks
ARDS

Travma

Obstruktif uyku apne
sendromu

Lieshhing T, et al. Chest 2




Kime, Nasil, Nerede ?

Indications Contraindications

for NIV

COPD
pH<7.35
pCO2>6.5
RR>23
If persisting after
bronchodilatorsand
controlled oxygen therapy

Neuromuscular

disease
Respiratory illness with
RR> 20 if usual VC<1L even
if pCO2<6.5
Or
pH< 7.35and pC02>6.5

Obesity
pH <7.35, pCO26.5, RR>23
or

Daytime pCO2>6.0and
somnolent

for NIV

Absolute
Severe facial deformity
Facial burns
Fixed upperairway
obstruction

Relative
pH<7.15
(pH<7.25 and additional
adversefeature)
GCS<8
Confusion/agitation
Cognitive impairment
[warrants enhanced
observation)

Indications for

.~ referraltoICU
| AHRFwith impending
respiratory amest
|
‘ NIV failing to augment
chest wallmovement or
reduce pCO2

‘ Inability tomaintainSac2 >
| 85-88% on NIV

‘ Need for IV sedation or
adversefeatures indicating
need for closer monitoring

and/or possibledifficult
intubation asin OHS,
DMD.

NIV SETUP

Mask |

Full face mask (or own if home user of NIV) ‘

Initial Pressure settings
EPAP: 3 (or higher if OSA known/expected)

IPAP in COPD/OHS/KS 15 (20if pH <7.25)

Up titrate IPAP over 10-30mins to IPAP20—30 to achieve
adequate augmentation of chest/abdo movementand slow RR

IPAP should not exceed 30 or EPAP 8*
without expert review

IPAP in NM 10 (or 5 above usual setting)

Backup rate
Backup Rate of 16-20. Set appropriate inspiratory time

I:E ratio
COPD 1:2t01.3
OHS, NM & CWD 1:1

Inspiratory time
0.8-1.25COPD
1.2-1.5s OHS, NM & CWD

Use NIV for as much timeaspossiblein 1** 24hours.
Taper depending ontolerance & ABGsover next48-72 hours

SEEK AND TREAT REVERSIBLE CAUSES OF
AHRF

* Possible need for EPAP > 8

Severe OHS (BMI >35), lung recruitment eg hypoxia in severe ‘

kyphoscolios, oppose intrinsic PEEP in severe airflow
obstruction or to maintain adequate PS when high EPAP
required

‘

NIV Monitoring

Oxygenation

— Aim 88-92%in all patients

‘ Note: Home style ventilators CANNOT
| provide >50% inspired oxygen.

If high oxygen need or rapid desaturation
on disconnection from NIV consider IMV.

‘ Red flags
pH <7.25 on optimal NIV
RR persisting> 25
New onsetconfusion or patient distress

Actions

\
\
| Check synchronisation, mask fit, exhalation |

port : give physictherapy/bronchodilators,
consider anxiolytic
\

| CONSIDER IMV

Davidson C. BMJ Open Resp Res, 2016



Nasil?

* Basinc kontrolu cihazlar secilmelidir (Kanit B)

* Mimkunse NIMV icin tasarlanmis cihazlar kullanilmalidir

* Nemlendirme rutin olarak gerekli degildir (Kanit D)

» Sedasyon sadece yakin moniterize halde verilmelidir ( KanitD)

* inflizyon sedatifler sadece yogun bakimda kullanilmalidir (Kanit D)

* NIMV basarsizligina ragmen IMV istenen bir sey degilse ajite
hastalarda sedasyon ve anksiyolitik kullanilabilir (Kanit D)

* Yalniz basina ileri yas NIMV icin kontrendikasyon olusturmaz (Kanit A)
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Nasil?

* Hasta en az 45° oturur pozisyonda

e Alarmlar kapatilir

Ayarlar yapilir (EPAP, IPAP, tetiklemeler, mod, FiO2, rise time, Ti)
Disiik basincla baslanir / Tam tersi

Maske anlatilarak yuze oturtulur

Kafa bantlari sabitlenir

Kacak kontrol edilir
* Hasta — ventilator uyumuna bakilir

Hasta gozlenir (Alarmlari agmayi unutma !)

Soru sorulur (basin¢?, hava miktari?, zaman?, hiz1??



Ventilatdr Ayarlari

* Baslangic ayarlari
* EPAP: 4-5 cmH,0
* IPAP: 8-12 cmH,0
 Aradakifark PS: 7-16 cmH,0

* Ayar degisikligi

* EPAP birer birer (SpO,’ye gore)

* |PAP ikiser ikiser (TV ve PaCO,’ye gore)
* Konfor icin:

* Rise time: 0.1 sn

* inspiryum zamani: <1.0 sn

* Oksijenasyon: SpO,: 90-92 olmali(Kanit A)
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NIMV Monitorizasyon

* Maske konforu
* Makine ve ventilator ayarlarina uyum

e Vital bulgular (TA, nabiz, solunum sayisi, yardimci solunum kaslarinin
kullanimi, biling durumu, siyanoz)

e Arter kan gazi (1. ve 4. Saatler)

* Oksijen satlirasyonu

* Maskeden hava kacagi

* Hastanin sekresyonlarini ¢ikarabilmesi
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Ventilator uyumu/basarisini etkileyen mekanik

problemler

Table 2 Technical issues: a guide for when NIV is failing

Problem Cause(s) Solution (s)
Ventilator cycling independently of Inspiratory trigger sensitivity is too high Adjust trigger
patient effort Excessive mask leak Reduce mask leak
Ventilator not triggering despite visible Excessive mask leak Reduce mask leak
patient effort Inspiratory trigger sensitivity is too low Adjust trigger

For NM patients consider switch to PCV
Inadequate chest expansion despite Inadequate Tidal volume Increase IPAP. In NM or chest wall
apparent triggering disease consider longer Ti
Chest/abdominal paradox Upper airway obstruction Avoid neck flexion

Increase EPAP
Premature expiratory effort by patient Excessive Ti or IPAP Adjust as necessary

NIV, non-invasive ventilation.

Davidson C. BMJ Open Resp Res, 2016
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Hastamiz NIMV 1.saat degerlendirme;

* Artmis solunum ¢abasi, tasikardi +
» Konfiisyon
* Cihaz ile koopere degil

 Sekresyonunu ¢ikaramiyor, DTA ile yogun sekresyon aspire
ediliyor
» Kan Gaz: :
« Pa0O2: 50 mmHg(FiO2 50%)
« PaCO2: 98 mmHg
« pH: 7.11
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Soru: En Uygun Tedavi Yaklasimi ?

* Moniterizasyon, devre ve hastanin kontroli NIMV devami
* NIMV stop, bronkoskopi + Triflow

* Ayarlari degistirmem 3 saat sonra kontrol

* Entlibasyon-Kontrolli MV+Med Ted
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e NIMV’da hastalarda fizyolojik parametrelerde (PH, solunum sayisi)
kotilesme tedavi stratejisini degistirmeyi gerektirir (Kanit A)

* Bu degisim NIMV ayarlari yada IMV degisimini kapsamalidir (Kanit A)

e OSA Hastalarinda uyku ile iliskili bir kotlilesme ise kontrollii modlara
gecis onerilir
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Box 1 Indications for invasive mechanical ventilation in

acute exacerbations of chronic obstructive pulmonary
disease

Imminent respiratory arrest
Severe respiratory distress

Indications for IMV in AECOPD
Recommendations

32. IMV should be considered if there is persistent or
deteriorating acidosis despite attempts to optimise deliv-
ery of NIV (grade A).

33. Intubation should be performed in respiratory
arrest or periarrest unless there is rapid recovery from
manual ventilation/provision of NIV (grade D).

34. Intubation is indicated in management of AHRF
when it is impossible to fit/use a non-invasive interface
for example, severe facial deformity, fixed upper airway
obstruction, facial burns (grade D).

35. Intubation is indicated where risk/benefit analysis
by an experienced clinician favours a better outcome
with IMV than with NIV (grade D).

Failure of or contraindications to non-invasive ventilation (NIV)
Persisting pH <7.15 or deterioration in pH despite NIV
» Depressed consciousness (GCS <8)

Acute asthma
Recommendations

39._NIV_should not be used in patients with acute
asthima exacerbations and AHRFE (grade C).

40. Acute (or acute on chronic) episodes of hypercap-
nia may complicate chronic asthma. This condition
closely resembles COPD and should be managed as

such (grade D).

Davidson C. BMJ Open Resp Res, 29716



Hiperkapnik Hastalarada IMV Mekanik Ventilasyon Temel
Prensipler

e Spontan solunuma izin veren modlar tercih edilmelidir (Kanit C)

e Kontrolli modlar (Kanit C)
* Ciddi hava akimi obstriksiyonu olanlar
 Kas aktivitesi zayif (trigger zayif olanlar)
* Agir asidozu olanlar

* Kontrolu modlarda I/E orani uzun tutulmal (Kanit C)

* Ciddi obstuksiyonu olanlarda, yiksek hava yolu basincindan korunmak
icin permisif hiperkapni (7,2-7,25) uygulanabilir (Kanit D)

 Ozel durumlar disinda ePEEP 12 mmHg’nin Ustline cikartilmamalidir
(Kanit C)
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Hiperkapnik Hastalarada IMV Mekanik
Ventilasyon Temel Prensipler

Oxygenation: Sa02 88-92%
(except asthma when > 96% recommended)
Acid base balance: pH 7.2-7.4

Ob‘.t""‘"'ﬁ“‘ @ (permissive hypercapnia if inspiratory airway pressure > 30)
disease Tidal volumes: 6-8mis/kg

Respiratory rate: 10-15
I.E Iiflﬂ' J .2_1 .g

Oxyeenation:Sa02 > 92%
Neuromuscular Acid base balance: as above

disease & chest @ Tidal volumes: 6mis/kg

wall deformity Bespiratorv rate: 15-25
LE ratio-1:1 —1-2

Davidson AC, Banham S, Elliott M, et al. BMJ Open Resp Res 2016;3:e000133. doi:10.1136/bmjresp-2016-000133



IMV Sonlandirma

* Hasta entube edildigi ginden itibaren weaninig peryodu baslamistir
e GUnluk ekstlibasyon icin degerlendirmelidir (Kanit C)

 Olabildigince erken donemde spontan modlara gecilmesi (Kanit C)

* Weaning planin dokiimante halde olmasi (Kanit B)
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IMV Sonlandirma

 Ekstiibasyona uygunluk icin 30 dak min spontan solunum denemesi
(Kanit B)

e Ust solunum yolu acikhg degerlendirmeli
* Bulber fonksiyon
 Oksurik etkinligi
* Balgam yuku
* Ekstibasyon basarisizligina karsi ek tedaviler planlanmalidir

» Oksuruk destekleyici tedaviler
« NIMV (Kanit B)
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Weaning'de NIMV

1- NIMV Weaning sureci olarak
* IMV siiresini kisaltir/ ekstiibasyon basarisini artirir (Kanit B)
Ekstiibasyonu hizlandirir
Weaning oranini artar
Nozokomial pnémoni riski azalir
Mortalite azalir

2- Belli risk faktorleri olan hastalarda proflaktik NIMV uygulanabilir
(Kanit B)

3- Ekstliibasyon basarisizliginda rutin NIMV kullanilmamalidir (Kanit B)

* KOAH hastalarinda ekstlibasyon basarisizliginda hastanin bireysel
degerlendirmesi ile NIMV kullanilabilir (Kanit D)
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NIMV sonlandirma

* PH ve PCO2 normal degerlerde ve genel saglik durumu normalize
edildi ise NIMV sonlandirilir (Kanit B)

* Sonlandirmadan 6nce 1 giin boyunca NIMV den ayrilma durumunu
tolere ediyormu kontrol edilmelidir
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Tesekkdrler...



