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HIPERKAPNIK
HASTANIZ
HANGISI?




Santral Solunum Sistemi » Narkotik ilaglar
7 & e Primer alveoler hipoventilasyc

p ( e Kafa travmasi
’ e Hipotroidizm

Néral ileti g e Obstriiktif uyku apnesi

e Guillain Barre sendromu
Solunum Kaslan R .
* Myastenia gravis

* Amyotrofik lateral skleroz
* Solunum kas paralizisi

e Botulismus

e Insektisit toksikasyonu

Gogiis kafesi * Toraks deformitesi

Alveoler ventilasyg




Olgu#1l

56 yasinda kadin, Boy:160, Kilo:85

Sikayet; Solunum sikintisi, son 5 gun icerisinde artan oksuruk
Ozg: Agir KOAH

« Son 3 gundur nebulize bronkodilatorlerini kullanmamis

« PAAC: Havalanma artisi, pnomoni ile uyumlu infiltrasyonlar

. Kan gazi: pH: 7.26, pCO2: 82, pO2: 75, HCO3: 20, SO2: 90

« CRP: 20 mg/L BK:17.000 Kreatin: 1,8 mg/dl BUN: 55



Olgu#1

Fizik muayene
 Tripod durusu

* Yardimci solunum
kaslarini kullaniyor

« SS: 27

« SS: Sessiz akciger
Vital bulgular:

» Ates: 38,5

* Nabiz: 125

« TA: 150/80




Tedavi yaklagsiminiz ne olur?

HFNC 02
tedavisi




Official ERS/ATS clinical practice
guidelines: noninvasive ventilation for

acute respiratory failure

Question 1b: Should NIV be used in established acute hypercapnic respiratory failure due to a
COPD exacerbation?

We recommend bilevel NIV for patients with ARF leading to acute or acute-on-chronic respiratory

acidosis (pH <7.35) due to COPD exacerbation. (Strong recommendation, high certainty of evidence.)

We recommend a ftrial of bilevel NIV in patients considered to require endotracheal intubation and
mechanical ventilation, unless the patient is immediately deteriorating. (Strong recommendation, moderate

Implementation considerations

1) Bilevel NIV should be considered when the pH is <7.35, PaC0, is >45 mmHg and the respiratory rate
is >20-24 breaths-min”" despite standard medical therapy.

2) Bilevel NIV remains the preferred choice for patients with COPD who develop acute respiratory
acidosis during hospital admission. There is no lower limit of pH below which a trial of NIV is
inappropriate; however, the lower the pH, the greater risk of failure, and patients must be very closely
monitored with rapid access to endotracheal intubation and invasive ventilation if not improving.




Official ERS/ATS clinical practice
guidelines: noninvasive ventilation for

acute respiratory failure

Question Ta: Should NIV be used in ARF due to a COPD exacerbation to prevent the development
of respiratory acidosis?

Recommendation
We suggest NIV not be used in patients with hypercapnia who are not acidotic in the setting of a COPD

exacerbation. (Conditional recommendation, low certainty of evidence.)




KOAH NIMV TAKIP

llk kan gazi kontroliinii ne zaman yapalim?
Hastayi1 yogun bakima alalim mi?

v’ Hasta ilk sekiz saat boyunca yakindan izlenmelidir

v pH ve PaCO2’nin 30 dk-2 saat icerisinde duzelmesi beklenir

v Bu sUrede ne stabilizasyon ne de iyilesme yoksa, NIMV basarisiz kabul

edilir, entubasyon!!

NIV kisa sureli (birkac saat) servis/kogus ortaminda da uygulanabilir



Olgu#1l

Hangi Ayarlarla Baslayalim?

Gelis kan gazi: pH: 7.26, pCO,: 82, pO,: 75, HCO3: 20, SO, : 90

' IPAP: 12, EPAP:6 , fiO2:4 It/dk, rise time:0.3 sn,
exp tetik:%45

1. saat kan gazi: pH: 7.28, pCO,: 78, pO,: 80, HCO;: 21, SO,: 93

l IPAP: 16, EPAP:7 , fiO2:4 It/dk, rise time:0.1 sn,
exp tetik:%75

NIMV Devam Edildi



NIV AYARLARINI NASIL YAPALIM?

IPAP= (PS+PEEP) veya (PS+EPAP)

v IPAP > 6-8 mL/kg TV

v EPAP (CPAP/PEEP) > CO2 yeniden solumasini engelleyecek,
minimum 4-5 cmH2 O olarak

vRise time > Kisa 0.1 sn { \

v Inspirasyon siiresi > 0.8-1.0 sn |

v Tetikleme > Hasta eforuna ve konforuna gore

v Ekspiratuvar tetik hassasiyeti > KOAH'li hiperkapnik hastalarda %50-75

v'S/T modunda solunum frekansi —— 12-16/dk |7

Zaman

v AVAPS — TV, Min IPAP, Max IPAP
v'Alarm ayarlari




GENELLIKLE NIMV BASLANGIC AYARLARI

!

> NIMV sirasinda PEEP in amaci obstruktif

hastaliklarda intrensek PEEP’i yenmektir

» NIMV sirasinda PEEPi olgulemeyecegi
icin dusuk PEEP (= 5 cmH20)

onerilmekte

Ventilatér Basing Ayarlari

« IPAP ayari
— 8-12cm H,0O
— Dakika ventilasyonu

- EPAP ayari
— 4-5cm H,0
— Oksijenizasyon

« Aradaki fark PS
— 7-16 cm H,0

!
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Olgu#1l

2. saat kan gazi: pH: 7.27, pCO2: 84, pO2: 70, HCO3: 19, SO2: 85

l IPAP: 22, EPAP:8 , fiO2:6 It/dk, Kisa sure izleniyor

Hasta yardimci solunum kaslarini kullaniyor, SS:30, ajite, terliyor, bilinci konfu

v

Entubasyon, mekanik ventilasyon !!
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NIV ve etk mis olabilir?

NiV bler

-

= 1§}

v'Gerge ™. A Qliimasi



Olgu#1

I NIV HANGI CIHAZ iLE YAPALIM?

Yogun bakim ventilatoru

» Avantaj: Yuksek basinglar ve FiO2
saglayabilme ve detayli monitorizasyon, cift
hortumlu devreler sayesinde yeniden soluma
gorulmez

Bilevel (Portabl) ventilatorler

» Avantaj: Ucuz, hava kagagi kompansasyon
daha lyi



ONEMLI: MASKE - DEVRE SECiMi !

IMV

Inspiratuar ve ekspiratuar ¢ikislarin farkli

ventilator Maske

oldugu cift yonlu devrelerde ekshalasyon

valfine gerek yok

NIMV

Tek yonlu devrelerde maske Uzerinde yada
Maske

_ Ventilator
maske-devre arasinda ekshalasyon valfi

Aktif ekshalasyon valvi

olmali



ONEMLI: EKSHALASYON VALFLERI !

Antiasfiksi valfi

Burun sirtinin uzeri > Maskede herhangi bir
yer > Maske/ventilator devresi arasi

Ekshalasyon valfininin maske uzerinde olmasi

! CO2 rebreathing
{ inspiratuar yik



NIMV NE ZAMANA KADAR UYGULAYALIM?

BTS/ICS quideline for the ventilatory management
of acute hypercapnic respiratory failure in adults

v Hastanin genel durumunda iyilesme olana ve pH, pCO2 normale gelene
kadar

v NIV slresi hasta tolere edebildigince ilk 24 saatte maksimize edilmelidir

v' Hastanin kendi solunum eforu ve pCO2 duzeyine gore 2-3 gun igerisinde,

geceleri kesilmeden once, sikligi azaltilir
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Hasta maksimum medikal tedavi altinda 4 gun IMV ile takip ediliyor

.

4. gun kan gazi: pH: 7.38, pCO2: 55, pO2: 90, HCO3: 29, SO2: 96

.

SBT basarisiz, ancak hasta koopere, PAAC grafisi regrese

.

Extube mi edelim? MV ayarlarini mi degistirelim?



Official ERS/ATS clinical practice
guidelines: noninvasive ventilation for

acute respiratory failure

Recommendations
We suggest NIV be used to facilitate weaning from mechanical ventilation in patients with hypercapnic

respiratory failure. (Conditional recommendation, moderate certainty of evidence.)

We do not make any recommendation for hypoxaemic patients.

» SBT basarisiz olan akut KOAH alevlenmeli hastalarda ekstibasyondan sonra NIV**

»Weaning icin NIV kullanimi karmasik ve daha cok deneyim gerektirir

» Bu nedenle komite guclu bir oneri yerine kosullu bir oneri sunmakta



Olgu#1

»Hasta YB yatisinin 4. gununde extube edilerek tedavisine bir sure daha
NIMV ile devam edildikten sonra, stabil halde taburcu ediliyor



Management of severe acute exacerbations

of COPD

Ive review

an updated narrati

Eresto Crisafulli', Enric Barbeta®, Antonella lelpo’ and Antoni Torres®

In-hospital AECOPD
treatments

GOLD document

MICE guidelines

ERS/ATS guidelines

Bronchodilators

Steroids

Antibiotics

Oxygen therapy

HFMNC

SABA with or without short-acting anticholinergics
are the initial bronchodilators recommended. It is
recommended that patients do not receive
continuous nebulization, but use the MDI inhaler.
It is recommended continuining long-acting
bronchodilators or starting as soon as possible

Prednisone 40 mqg per day for 5 days is
recommended. Therapy with oral prednisolone
is equally effective to intravenous administration

They should be given in patients who have: all three
symptoms (increase in dyspnea, sputum volume,

and sputum purulence); increased sputum purulence;
required mechanical ventilation. The recommended
length of therapy is 5 to 7 days

If necessary, cxygen should be given to keep the
5a0), within the individualised target range

In patients with hypoxemic ARF it may be an alternative
to standard oxygen therapy or NIMV. There is a need
for well-designed, randomized, multicenter trials to
study the effects of HFNC in hypoxemic/hypercapnic
ARF.

It is indicated in patients with respiratory acidosis or
severe dyspnoea with clinical signs suggestive of
respiratory muscle fatigue, increased work of breathing,
or persistent hypoxemia despite supplemental oxygen
therapy

Increased doses of short-acting
bronchodilators are suggested.
Both nebulisers and

hand-held inhalers can be
used to administer inhaled
therapy. Patients should be
changed to hand-held

inhalers as soon as their

condition has stabilised

Prednisolone 30 mqg orally
should be prescribed for 7
to 14 days

Antibiotics should be used to
treat exacerbations of COPD
associated with a history of
maore purulent sputum

Supplemental oxygen should
be titrated to improve
hypoxemia, with a target
5a0; of 88 to 92%

It is not reported

It should be used as the
treatment of choice for
persistent hypercapnic
ventilatory failure during
exacerbations despite optimal

It is not reported

Suggested oral administration
(conditional recommendation,
low quality of evidence)

It is not reported for hospitalized
patients with AECOPD

It is not reported

It is not reported

It is recommended for patients
with acute or acute-on-chronic
hypercapnic respiratory failure
(strong recommendation, low
quality of evidence)



NIV Sirasinda Ajite Hasta

Etki baslangic
llac Mekanizma siiresi Yarilanma dmrii Uygulama dozu Yan etki
Midazolam GABA, agonist 2-5 dakika 3-11 saat 0.01-0.05 mg/kg yiikleme  Solunum depresyonu, hipotansivon, bébrek yetmezlifinde
dakikalar icinde, 0.02-0.1  dikkatli kullamlmah
mg/ kg/saat idame
Lorazepam GABA, agonist 15-20 dakika B-15 saat 0.02-0.04 mg/kg (= 2 mg)  Solunum depresyonu, hipotansiyon, propilen glikol iliskili
yilkleme, 0.01-0.1 mg/kg/  asidoz, nefrotoksisite, bébrek yetmezliinde dikkatli
saat (< 10 mg/saat) idame  kullamilmah
Diazepam GABA, agonist 2-5 dakika 20-120 saat 5-10 mg yilkleme, 0.03-0.1 Solunum depresyonu, hipotansiyon, flebit bbrek
mg/kg her 0.5-6 saatte yetmezliginde dikkatli kullaniimal
Propofol GABA, agonist, glutamat 1-2 dakika Kisa sdreli kullanimlarda 5 pg/kg/dakika yikleme, Enjeksivon yverinde agn, solunum depresyonu, hipertrigli-
ve kanabinoid reseptdrier 3-12 saat, uzun stireli 5 dakikadan uzun siirede,  seridemi, pankreatit, allerjik reaksiyon, propofol inflizyon
lizerine de etkilidir. kullamimlarda 5-50 pg/kg/dakika inflizyon sendromu, karaciger yetmezlifinde dikkatli kullanilmah
50 + 18.6 =aat
Deksmedetomidin a 2 agonist 5-10 dakika 1.8-3.1 saat 1 pg/kg 10 dakikadan uzun  Bradikardi, hipotansiyon, yiikleme dozunda hipertansivon,
siirede bolus, 0.2-0.7 pg/kg/  kardivak sorunlan olan hastalarda dikkatli kullanmilmah
saat inflizyon
Remifentanil p-opioid agonisti, kK opioid 1-3 dakika 3-10 dakika 1.5 pcg'kg vikleme dozu,  Pahali
agonist etkisi de var. 0.5-15 pcg/kg/saat inflizyvon
Fentanil p-opioid agonisti, K opioid 1-2 dakika 1.5-6 saat 50-100 pcg bolus, Daha az hipotansiyon ,ylksek dozlarda rijidite, karaciger
agonist etkisi de var. 0.7-10 pg/kg/saat inflizyon  bozuklufunda birikim, karaciger yetmezliginde dikkatli
kullamiimah
Morfin p-opioid agonisti, £ opioid ~ 5-10 dakika 3-7 saat 2-5 mg bolus, IV bolus ile histamin salimmi, karaciger ve bobrek
agonist etkisi de var. 2-30 mg/saat inflizyon yetmezlifinde birikim
Hidromorfon p-opioid agonisti, £ opioid 5-15 dakika 2-3 saat 0.4-1.5 mg bolus, Karaciger ve bibrek yetmezlifinde birikim

agonist etkisi de var.

0.5-3 mgfsaat inflzyon



IMV AYARLAR NASIL OLMALI ?

* NIMV Ventilasyon igin; <
IPAP ve EPAP arasindaki gradienti arttir |

!

IMV -
« Baslangicta % 100 FiO2
« PEEP 5, TV 6ila8 mL / kg PBW
« Spontan solunum var ise expiryum tetigi ayarlanmali
« Solunum sayisi 8-10/dk
« Oto-peep takibi yapilmali, expiryum hold ile olculur
 Oto PEEP mevcut degilse solunum hizi kademeli olarak arttirilir
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HASTA ILISKILI PROBLEMLER

VT verilinceye
kadar siiren sabit

ekspirasyon
akiminin sifira
donisi

t

Akim (L/dak) hizda kare akim
i ekspirasyonun
PIF baslamasi
ﬂ_

¢

inspirasyonun ®

baslanmasi Ekspirasyonda
PEF eksponansiyel

azalan akim

Akim

Yetersiz Ekspiryum

Hava Hapsi
Oto-PEEP
Dinamik Hiperinflasyon



Oto PEEP — Dinamik Hiperinflasyon
1 T

Auto-PEEP::iniiiiiil  External PEEP

10 em H,0 i 0 cm H;0

Intratorasik basinc

lllllllll
------------
aaaaaaaaaaa

Hemodinami e 'l .............

Solunum is yukunu *“ _— b OEEE
W Auto-PEEP

10 cm HED

MV’de PEEP uygulamasi ile
havayollarinin ve alveollerin
PEEP/’in 2/3’u kadar PEEP uygulanmasi

Net PEEP
12 cm H;0

l




Oto PEEP Dusurme / Korunma

Havayolu direnci
 Bronkodilatorler, steroidler

e TU k mi?, Sekresyonlar ? 100%
Up acik mi?, y e

=2 80%
70%
60%
50%
40%
30%
20%
10%

Tidal hacim 0%
« Basing destek

Zaman Sabiti (t =R x C)

Volume remain

Number of time constants



OLGU #2 N = Solunum terapisti SIMV modda solutulan KOAH'lI bir hastada solunum
€ asidozunu telafi etmek icin zorunlu soluk sayisini (f) arttirir

yapmayallm? Degisimin ardindan;
PIP 38'den 45cmH2Q0'ya yukseldiginde, Pplat 27'den 35cmH20’ya

yukselir. Hasta sikintida gibi gorunuyor.
BP 135/95'ten 125 / 85mmHg'ye dustyor

Sorun nedir?

o Flow

Volume * The patient has developed auto-
PEEP since the setting change. A
possible solution is to increase
inspiratory gas flow to shorten Ti
and increase Te.

Capyright & 2005, Masby Inc.



OLGU # SONUC

v' Her KOAH hastasini, 6zellikle agir KOAH olgularini, Mekanik
Ventilasyonla tedavi edemezsiniz!

v MV medikal tedavi etkin olana kadar zaman saglar
v Once zarar verme! (Barotravma, oto-PEEP etkileri...)

v PCO2 en az dnemli parametre, pH dikkat!!



RESTRIKTIF AKCIGER HASTALIKLARINDA
HIPERKAPNI?

Mechanical ventilation in idiopathic
pulmonary fibrosis: a nationwide analysis of
ventilator use, outcomes, and resource
burden

Joshua J. Mooney', Karina Raimundo®, Eunice Chang® and Michael S. Broder®

Conclusion

In a nationwide sample of IPF patients, MV was used in
11-12% of those hospitalized due to a respiratory diagnosis
with no significant change in its use over time. Mechanical
ventilation was more frequent in younger male IPF
patients, those admitted at teaching hospitals, and those
with fewer chronic medical conditions or a non-IPF re-
spiratory diagnosis. Its use was associated with a 4-fold in-
crease in admission cost ($49,924 compared to $11,742)
and a 7-fold increase in admission mortality (56% compared
to 7.5%). Further advances in IPF treatment and develop-
ment of IPF-specific dedsion aids are needed to improve
the resource burden, outcomes, and use of MV in IPF.

Percentage of IPF Admissions Ulilizing Ventilation

@ Crogsshark ,

15.0%

10.0%

5.0%

0.0%

r

—&— Mechanical Ventilation

«@-Non-Invasive Ventilation

12.19% (887) 11.5% (764)
R 10.7% (894)
- |

/ﬂ:(hé:]

8.3% (5350)

2009 2010 2011
Year



Stress (P, cmH,0)

(]
=]

el
cn

L
o

| -

—
o
1

—
(=]
1

L5
1

o

0.0

REVIEW Open Access

: . ™
Ventilatory support and mechanical ey

properties of the fibrotic lung acting
as a “squishy ball”

Alessandro Marchioni’, Roberto Tonelli'?, Giulio Rossi?, Paolo Spagnolo®, Fabrizio Luppi?, Stefania Cerri’,
Elisabetta Cocconcelli®, Maria Rosaria Pellegrino’, Riccardo Fantini', Luca Tabbil', Ivana Castaniere'~,
Lorenzo Ball®”, Manu L. N. G. Malbrain®®, Paclo Pelosi®™" and Enrico Clini'

--------- '~ b .+ Yiiksek PEEP mortalite ile iliskil
< = Anbslune®  + Doku parcalanmasini arttirir
== Fibrotic lung L .

o o T 7o ° Dusuk TV, YUksek frekans (SS)

Strain (z£k)  Transpulmoner P-end insp < 15-20 cmH20



60 yasinda erkek hasta
TTIB Adenokarsinom === Sol pndmonektomi

Postop Tip2 SY === N|MV === |MV

!

13 french katater acilarak ECCO2R




Dusuk kan akimiyla (250-1000 ml /dk) kan
oksijenasyonuna anlaml bir etkinin
olmadigi;

Ekstrakorporeal V/V ya da A/V devre ile
karbondioksit atiliminin saglandigi;

™~ Respiratory drive
~N RR, A1 Expiratory time

! } |

N Dynamic N Muscle N Precapillary pulmonary

hyperinflation fatigue hypertension

1 L i _________________________ A1 Right heart function
— A CO, elimination N CO, production AI’

} }

Correction of respiratory acidosis




Olgu# 3

Ean Gazy Servis

PH T.11l
o LEl.4
o2 1E9. 6
HCOS-2td IE.6

Fan Gazy Servis

PH Ta.246
o2 3.9
g2 230 .2
HCO53-=cd 31.7
BE (=c£) 14,5

Kan Gazy Servis

EH T.303
o032 B2 .4
po2 2538 .7
AHCOS—-scd 34,7
BE (ecEf) 13.5
orCHE 10.6
HEan Gazy Servis

BH T.265
THCOE LE. B
w02 LE.B
ACZO3-=td 37.0
BE (ec£) LE_ L

L
2 ulaied H
mmig H
emclSL H

L
mmE g H
EmH g H
Emol/L H
pmolSL H

L
mmHg H
emiH g H
EmclS/L H
mmol/L H
gfdL L

H
mmH T H
eemH g L
emcl/L H
mmolsL H

T.35 — 7.45
|35 - 48
ITG - 100
21 - 26
[7.35 - T.45
!35 - 45
|Tﬂ - 100
21 - 28
-2 - 43
7.35 -

!35 - 45
|Tﬂ ~ 100
Fl - 28

—3 - 43

!:z - 18
T.35 - 7.45
35 - 45
|TG - 100
121 - 2§

—2 - 43

ECCOR’da 24 saatlik CO2 seyri |




KLINIK KULLANIM ALANLARI

» KOAH'In siddetli akut alevlenmelerinde

Winiszewski et al. Journal of Intensive Care (2018) 6:36

. https://doi.org/10.1186/540560-018-0304-x Journa| Of IntenSiVe Care
> KOAH alevlenmesinde IMV kullanimini azaltir
RESEARCH Open Access
» IMV'den ayrilmaya yardimci olmak igin Daily use of extracorporeal CO, removal in @
a critical care unit: indications and results
> Akut SO|unum SIkIntISI sendromunda (ARDS) Hadrien Winiszewski'>'®, Francois Aptel’, Francois Belon', Nicolas Belin', Claire Chaignat', Cyrille Patry’,

Cecilia Clermont', Elise David’, Jean-Christophe Navellou', Guylaine Labro', Gaél Piton'* and Gilles Cape\lier"z"I

» Akciger transplantasyonunu beklerken

v 29 IMV patients treated with ECCO2R in our medical ICU, from March 2014 to November 2017

v We have found that ECCO2R system allowed ultra-protective ventilation in ARDS patients by decreasing
tidal volume

v We also found that ECCO2R was effective to reduce MMV and improve blood pH in ventilated COPD

patient
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