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Solunum yetmezligi ile basvuran
dekompanse kalp yetmezligi hastasi...

e 76vyasinda, K, iskemik kalp yetmezligi
tanist mevcut. EF: %20

* Son glinlerde artan 6dem ve ortopne
sikayeti mevcut.

* Son 1 saattir ciddi dispneik.

e KB:140/70 mmHg

* AKG: Hipoksik, hipokarbik...




Kalp yetmezligi tanim ve terminolojisi

» Kalp yetmezligi diistik debi ve/veya artmis LV
basinclari nedeniyle tipik semptom ve bulgulara
sahip bir klinik sendrom.

* Cok genis bir klinik spektruma sahip...

* Eski kilavuzlarda sistolik /diastolik kalp yetmezligi
terimleri mevcuttu.



LVEF'e GOre Tanimlama

Distik EF’li KY
Reduced, HErEF

Orta EF’li KY
(Mid-range, HFmrEF)

Korunmus EF’li KY
Preserved, HFpEF

KY belirti + bulgular

KY belirti £ bulgulari

KY belirti £ bulgular

EF < %40

EF %40-49

EF 2 %50

1. NP yiksekligi *
2. En az bir ek kriter:
a. Yapisal kalp hastaligi
b. Diyastolik disfonksiyon

1. NP yuksekligi

2. En az bir ek kriter:
a.Yapisal kalp hastalig
b. Diyastolik disfonksiyon

*BNP>35 pg/ml, NT-proBNP>125 pg/ml



Akut Kalp Yetmezligi




AKY siiphesi olan hasta

ilk Tibbi Temas Sonrasi

Dolagim Destegi
Acil Midahale Dénemi ? : . \
Kardiyojenik Sok —* -Farmakolojik
Evet -Mekanik
Hayir Solunum Destegi
Coksen N
Solunum Yetmezligi - NIMV
Evet - MV
Hayir

Acil Stabilizasyon ve
Yogun Bakim transferi

Hizl Miidahale Dénemi

ilk 60-120 Dakika

Akut Etiyolojilerin Tamimlanmasi:

C Alkut Coroner Sendrom
H Hipertansif Aciller

A Aritmiler

M Akut Mekanik Hasar

P Pulmoner Emboli

Evet
Hayir

Spesifik Tedaviye Hizlica
Baslanmali

AKY tamsim dogrulamak icin tamisal testler yapilmalh
En uygun tedavi igin klinik degerlendirme

2016 ESC Guidelines



Akut kalp yetmezligi hastasinda oksijen tedavisi ve ventilator destegi icin 6neriler

ONERILER

Transkutenoz arteriyel oksijen saturasyon takibi 6nerilir.

Ozellikle akut pulmoner 6dem hastalari ve KOAH hikayesi olan hastalarda kan pH ve CO2 ( ve laktat) degerleri icin
venoz kan gazi onerilir. Kardiyojenik sok hastalarinda arter kan gazi tercihtir.

Akut kalp yetmezliginde, Sp02<%90 veya Pa02<60 mmHg olan hastalarda oksijen tedavisi onerilir.

NIPPV (CPAP, BiPAP), solunum sikintisi olan hastalarda (solunum hizi>25/dk, Sp02<%90) distiniilmeli ve solunum
sikintisini azaltmak ve entlibasyon oranlarini azaltmak igin vakit kaybetmeden baslanmalidir.

NIPPV, kan basincinda diislise sebep olabilecegi icin hipotansif hastalarda dikkatle kullanilmali, tedavi sirasinda kan S41-545
basinci yakin monitorize edilmelidir.

Non-invaziv olarak diizeltilemeyen ve hipoksemi (Pa02<60 mmHg), hiperkapni (PCO2>50 mmHg) ve asidoza
(pH<7.35) sebep olan solunum yetmezliginde entiibasyon onerilir.

2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure



Hemodinamik profile gore KKY

Konjesyon (-) Nyon (+)
A d A

Sicak-kuru
PCWP N
Perfiizyon N

Soguk-kuru
PCWP J /N,
Perfiizyon |,

Oncelikle IV sivi-fluid
challenge (20 dk >200 cc)
diizelmezse inotrop



Afterload

T Cardiac workload

Stroke
volume

Poor

Mo response T _______ 7];/_7:;:-_-_'—'_-__| ventricular systolic function

e — Cardiac preload
Preload challenge

*  Mechanical ventilation
* EEO test

* PLR test
+ "Mini" fluid challenge



Akut akciger 6demi

Normal

Pulmonary artery

Left ventricle

Systemic
arteries

ACPO

Increased hydrostatic
pressure

Transudation of fluid
into the alveolar space

Pulmonary artery

Pulmonary vein
“backed up”

Left ventricular failure

Increased preload

Systemic vascular

resistance
(increased afterload)
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Olgu

e 76 Y, K. EF: %20. Son 1 saattir artan dispne ve ortopne

Maske

B i 27
10L/dk = Entlbasyon?:



PH

7,486

PCO2
PO2 68,1
SO2 95,8
HCT 12,6
Na+ 136
K+ 33
CA2+ 0,71
GLU 205
LAC 1,3
O2HB 92,4
THB 3,9
COHB 3,3
HHB 4
METHB 0,3
PS50 21,13
BE 6.9
BE ACT )
BE ECF 6,9
cHCO03 * 306
cHCO3 ST T
CT102 52

CPAP (10 cmH20) 30 dk sonra...

* Pozitif basincl ventilasyon
(PPV—>CPAP/BPAP) dek KKY hastalarinda
oksijenizasyonu artirir ve entlibasyon
oranlarini azaltir.

* PEEP (yaklasik 5-10 cmH20) preload ve
afterload dusust yaparak kalbin yuktna
ve konjesyonu hafifletir.



KKY'de PPV

* Normal fizyolojide kardiyak debi preload
bagimliyken, KKY’de kardiyak debi
afterload bagimlidir...

*Paw

TPpI

P

ALVEOLUS

LVpreload‘

* Dekompanse KKY hastasi hipervolemiktir
ve preload dusustinden etkilenmez,
fayda gorur.

LV afterload l

Ventricular
interdependance

SYSTEMIC
CIRCULATION

* PPV (CPAP/BiPAP) ile: intratorasik basinc
artar ve ven6z donus azalir. Sonucta RV
ve LV preload azalir ve nitrat benzeri etki
ile konjesyon azalir...

¢ Venous
return

e PPV ile: afterload duisist vazodilator ve
bir miktar inotrop benzeri etki...



Kato T ef a/. PAP therapy for HF

[
Systemic venous return | ———| (1) RV preload |

Responses
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World [ Cardiol 2014 November 26; 6(11): 1175-1191



KKY'de PPV

* Alveollerde gaz degisimi duzelir ve

oksijenizasyon artar.

e Solunum kaslarinin yukua hafifler ve ener;ji
tuketimi azalr.

* Pulmoner 6deme sebep olan alveolar ve
interstisyel sivi pulmoner dolasima doner.

e KKY hastalari icin dustk basinclar yeterli (5-10
cmH20)

* BiPAP ile solunum is yuklu daha etkin azalir,
Ozellikle CO2 retansiyonu olan hastalarda
etkin, hasta uyumu daha iyi



KKY'de PPV

* Meta analizlerde standart tedaviye gore PPV entubasyon oranlarini
yari yariya azalttig) gosterilmistir.

* Mortalite distsu CPAP ile istatistiksel anlamli, en fazla fayda akut Ml
ve miyokardiyal iskemi hastalarinda!

* DUsuk PEEP fayda icin yeterli. CPAP 5 cmH20 ile baslanip 10
cmH20*'ya kadar cikilabilir.



PPV uygun hasta secimi

* Akut kalp yetmezliginde PPV tedavisi icin tedavi araligini iyi belirlemek
gerekir.

* Konvansiyonel 02 tedavisi > - - = —2>Agir solunum yetmezligi ve
entlibasyon

* PPV ile fayda dakikalar icerisinde baslar, solunum hizi duser,

oksijenizasyon artar ve hatta idrar cikisi artar. (Akut pulm. 6demde CPAP
hipoglisemideki %50 Dextr. gibidir...)

* PPV basarisiz olma ve entlibasyon ihtimali yuksek:

* pH<7.25, GCS<11, APACHE Il >29, ciddi sekresyon ve oksuruk, 60. dakikada
oksijenizasyon ve solunum hizinda dizelme olmayan hastalar



Dikkatli PEEP (invaziv ve non-invaziv ventilasyonda)

* Kardiyojenik sok, hemodinamik bozukluk!
 Ciddi aort darligi ve hipertrofik KMP: LV preload dusustine hassas

 Ciddi sag kalp yetmezliginde: RV afterload artisi sag kalpte ciddi
dilatasyon ve septal shift > = solda ciddi debi dU§U§u ve

hipoperflizyon yapabilir. N FE2S09 Ene N
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Didrez ile konjesyon azald!... o _: 5

 Dekompanse KKY: yuksek ditiretik tedavi
— — hipovolemi riski

* Entlbe hastada akciger 6demi, ciddi
konjestif tablo ortadan kalktiginda PEEP
ve hipovolemi iliskisine dikkat!

Frank-Starling curve
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KKY hastasinda weaning

* OLGU: 75, E, EF%15, solunum yetmezligi nedeniyle 2 glindir entlbe,
PPV modunda, PEEP:5

* T tuple hipertansif, solunum sayisi artiyor ve ral+

* Ne yapalim? PEEP in hemodinamik faydasini ilaclarla saglayabiliriz.
Diuretik ve nitratlarla ile preload dususu, vazodilatasyon (ACE-,
KKB..) ile afterload disiisu ve gerekirse inotropik tedavi (levosimendan)
ile desteklemek weaningde fayda edecektir.

* Ekstlibasyon sonrasi CPAP tedavisine devami tekrar entlibasyon
oranlarini dustiirmektedir.



Kardiyak hastada weaningde BNP?

2 saatlik T-tlp izlemi sonrasi BNP degerindeki artisin <%14.9 olmasi basari
gostergesi (%80 sensitivite, %60 spesifite)

5. Farghaly et al. / Australian Critical Care 28 (2015) 116-121

* Baska bir arastirmada, BNP’deki %12’den fazla artisin kardiyak disfonksiyona bagli
basarisizlik icin ongordirici (%76 sensitivite, %78 spesifite)

Weaning-induced cardiac dysfunction Dres ef al.

Diagnosis

Suspect weaning-induced CF Suspicion is high in cardiac patients and
\L patients with previous respiratory disease

PA catheter Did PAOP increase 218 mmHg?

OR
Echocardiography Did E/A and E/Ea ratios increase?

OR
Blood sample Did BNP increase =48 ng/l or 212%?

OR
Blood sample Did plasma protein and Hb concentrations increase =5-6%?

OR
TP thermodilution Did extravascular lung water increase >14%?

Before
the following SBT

Curr Opin Crit Care 2014, 20:493-498

I Treatment I

Perform fluid removal, especially in the case of positive cumulative fluid
balance (can be guided by BNP levels)

Consider ACE inhibitors in the case of chronic hypertension and calcium
channel blockers in the case of hypertrophic cardiopathy

Treat myocardial ischemia if it occurred during the previous SBT

During
the following SBT

Administer nitrates if systemic arterial pressure increases
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Background: Cardiovascular dysfunction has been reported as an important mechanism of weaning fail-
ure. Brain natriuretic peptide (BNP) is a sensitive and specific marker for cardiovascular dysfunction.
Objective: To determine the value of BNP levels measured at initiation and end of a 2 h spontaneous
breathing trial (SBT) as a predictor of successful weaning of mechanical ventilation in patients with
respiratory illness.

Patients and methods: Thirty consecutive patients ready for weaning were prospectively enrolled in this
cross-sectional analytic study over a 6-month period. All patients had been on spontaneous mode of
weaning for at least 2 h. Tidal volume, respiratory rate, rapid shallow breathing index (RSBI), minute
ventilation and PaO,/Fi0, were observed at initiation of SBET. BNP was measured at the initiation (BNP1)
and at the end of SBET (BNP2). Weaning failure is defined as either the failure of SBT or the need for
reintubation within 48 h following extubation.

Results: Out of the 30 included patients, 14 (46.6%) patients had failed weaning. PaC0O,; and BNP2 were
significantly higher in the patients with failed weaning as compared to those with successful weaning
(P=0.025, P=0.031 respectively). However, BENP1 levels were not statistically significant between the 2
oroups (P=0.722). On multiple regression analysis, BNP?% ( percent change in the BNP level during the 2-h
SBT) was the only predictor of weaning success. As compared to other weaning parameters, BNP% < 14.9
had the best sensitivity, specificity, positive and negative predictive value.

Conclusion: Measuring the percentage change in the BENP level during a SBT may be a good predictor of
weaning success from mechanical ventilation in respiratory patients.

5. Farghaly et al. / Australian Critical Care 28 (2015) 116-121



Table 2
Comparison of mechanical ventilation and laboratory parameters between patients with successful and failed weaning (n=30).

Variable Successful weaning Failed weaning P-value

(n=16) (n=14)

Mean+SD Mean+SD
RR 23.12 £ 632 245+ 79 0.601
TV (ml) 480.1 = 1142 412 +91.8 0.084
Minute ventilation (L) 9+ 2.033 1042 + 2.4 0.643
pH 7.35 £ 0.6 74 + 0.06 0.400
Pa0; (mmHg) 77.5 £ 109 786+ 179 0.832
PaCO; (mmHg) 53.75 + 10.3 613+ 64 0.025
Pa0;/Fi0; 194.2 + 47 197.3 £ 55 0.374
RSBI 55.6 £ 325 71.6 £ 405 0239
BNP1 (pg/ml) 146.14 £ 319 152.2 £ 55.2 0722
BNP2(pg/ml) 148.71 £ 33.18 1757 £ 526 0.031
BNP% 1.61 £ 116 344149 0.000

RR: respiratory rate, TV: tidal volume (ml), RSBI: rapid shallow breathing index, BNP1: BNP level at initiation of SPT, BNP2: BNP level at end of SBT, BNP%: percent change in
the BNP level during the 2-h SBT.

" Significant.
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Kalp yetersizligi ve uyku bozuklugu -

Uyku bozukluklari: OSA (obstruktif) ve SSA (santral)

OSA icin CPAP, BPAP, ASV (adaptif servo ventilasyon) semptomlar
icin faydali, ancak sagkalim faydasi yok

SSA, KY’de en sik gorilen uyku bozuklugu... CPAP ile
semptomatik dizelme ve EF artisi bildirilmis.

SSA tedavisinde ASV, SERVE-HF calismasinda faydasiz, hatta
mortalite artisi+: SSA’de ASV dnerilmemeli

e e o

/I peak flow falis below target
Then: autoSV Advanced increases pressure support

AU




