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Kalp yetmezligi

* KY, kalbin vicudun ihtiyacini saglayacak kadar kani
pompalayamamasi sonucu akcigerler ve vicudun
degisik bolgelerinde sivi birikimiyle seyreden ciddi bir
durumdur.

* Akut kalp yetersizligi (AKY); hizli baslayan ya da bulgu
ve semptomlarda hizli bir artis gozlenen ve acil tedavi
gerektiren KY tablosudur.



AKY yetmezligi siniflama

* Hipertansif

* Pulmoner 6dem
 Kardiyojenik sok
e Akut-kronik

* Yuksek debili

e Sag kalp yetmezligi

* Tintinallis, Emergency Medicine , 2016



Lokalizasyona gore KY

* Sol Kalp yetmezligi: Pulmoner konjesyon
e Sag kalp yetmezligi: Periferik konjesyon

* Yetmezlik sadece izole bir ventrikull etkileyebilecegi gibi, her
iki ventrikuli beraberde etkileyebilir.



Sag ve sol ventrikul arasinda farkliliklar

 Sag ve sol ventrikil farkli embriyolojik orijine sahiptir.

e Sag ventrikll sol ventrikilin is gicunin ancak %25’ini kullanarak ayni
atim hacmini saglar.

* Bu nedenle sola gore duvarlari daha ince ve daha esnektir.

Sol Ventrikiil Sag ventrikiil
Gelisim Erken Geg
Embriyolojik orijin Primer kalp alani Sekonder kalp alani
Morfoloji Yayvan elipsoid Hilal sekilli
Miyokard karakteri Kalin kas yapisi Ince kas yapisi
Ince trabekuler Kalin trabekuler
Fizyolojik pompa Ylksek rezistansh, ylksek Dusuk resistanl,dlstk
basingh kapasitanslipompa
Akim ozellikleri Izovolemik kontraksiyon ve isovolemik peryod yok ya

relaksasyon da minimal




Sag ve sol ventrikul arasinda farkliliklar

Structure Shape End- End- Systolic Ejection Coronary Response | Pressure-
in cross diastolic iastolic Pressure fraction perfusion to disease | volume loop
section wall volume
thickness
RV Inflow region, | Semicircular | <3 mm 49-101 25 mmHg 40-68 % Continuous | Better Trapezoidal
infundibulum | /serpentine ml/m? (systole & adaptation | with poorly
shape diastole) to volume defined
overload isovolumetric
states, periods - RV
higher pressure rise
compliance | and ejection
than LV continue
despite fall in
RV pressure.
LV No Circular <11 mm 44-89 ml/m* | 120 mmHg | 57-T4% Almost Better Rectangular
infundibulum exclusively | adaptation | - rapid rise
mitro-aortic in diastole to pressure | and fall of
continuity overload pressure with
states gjection

Heart, Lung and Vessels. 2014; 6(3): 157-170




Normal

Right ventricle

Enlarged Heart

A type of cardiomyopathy. An enlarged heart
is a sign that the heart may be overworked.

Thin, weakened
t Ieft ventricle



Patofizyoloji

e Sag ventrikul yetersizliginin en 6nemli sebebi sol ventrikul
vetmezligine bagli gelisen sivi retansiyonu sonrasi gelisen

pulmoner arter basin¢ artmasidir.
* Sol kalp vyetersizligi iyi incelenmesine ragmen sag kalp
yetersizligine gereken dnem verilmemistir.

 Sag kalp yetersizligi sol kalp yetersizligi kadar siktir.
* |zole sag kalp yetersizligi kotu prognozu gosterir.

Mehta SR, Eikelboom JW, Natarajan MK et al. Impact of right
ventricular involvement on mortality and morbidity in patients
with inferior myocardial infarction. J Am Coll Cardiol 2001; 37:

37-43



Patofizyolojl

* Sol ventriktl yetmezligi pulmoner ven6z basinci sonunda
pulmoner arter basinci artirarak on yuka artirir.

* Kardiyomiyopatiler ve miyokardiyal iskemi her iki ventriktlG
etkileyebilir.

* Sol kalp yetmezligi sag ventrikll koroner perflizyon basincini
azaltarak sag yetmezlige neden olabilir.

* Sol kalp genislemesi perikardiyal kompartmana etkilerek sag
ventrikul diyastolik yetmezligine neden olabilir.



Patofizyolojt

e Sag ventrikul volim artisi pulmoner hipertansiyona
neden olarak sol ventrikll yetmezligine neden olabilir.

* Sol ventrikul yetmezligi sonucunda sag yetmeazlik
gelismesi dekompansasyon ve kotu prognozun duyarli
bir belirleyicisidir.



Interventricular dependence

Sag ventriktl volim yuki
artiginda,septum sol ventrikal
icine bulging(cikinti) yapar, sol =+~
ventrikll dolumu ve kardiyak
output azalir.




Sol KY nedenleri

Sol ventrikul sistolik
disfonksiyonu

Dilate idiyopatik kardiyomiyopati

Sol ventrikul diyastolik
disfonksiyonu

Miyokardiyal

Mitral kapak

Dilate iskemik kardiyomiyopati
Arteryel HT

Aort stenozu

Koroner arter hastaligi
Konstruktif perikardit
Hipertrofik kardiyomiyopati
Restriktif kardiyomiyopati
Miyokard infarktiusu
Konektif doku hastahiklan
Kronik iskemi

ilaclar

Mitral stenoz

Mitral rejursitasyon




Sag KY nedenler:

Artmis ardyuk

Azalmis on yuk

Miyakardiyal

Artmis sol venrikil end-diastolik
basing

Mitral kapak hastahgn

Pulmoner emboli

Pulmoner kapak darhg

Sag ventrikil gikis yolu
obstruksiyvonu

Orak hucre anemisi vazooklusiv
kriz

Mekanik ventilasyon

Pulmoner HT

Sistemik vazodilator sok
Konstruktf perikardit

Vena kava superior sendromu
Trikaspit darhgn

Sag venrikil enfarktusu
Iinfiltratif ve restriktif
kardiyomiyopati

Aritmojenik sag venrikil displazisi

kardiyomiyopati




Pulmonary and/or

myocardial microthrombi -

Mechanical ventilation

Ischemia/arrhythmias

B s

7

\

LV dysfunction

|

RV
DYSFUNCTION

T

Hypoxic pulmonary
vasoconstriction

TNF, IL-1[3,
IL-6
Endothelial dysfunction

Capillary leak/

*endotoxin

hypovolemia



Belirti - Bulgular

BELIRTILER

BULGULAR

Daha az tipik

Daha az 6zgul

Gece gelen oksuruk

Periferik 6dem (ayak bilegi,
sakral, skrotal)

Hisilti (wheezing)

Akcigerlerde krepitasyon

BELIRTILER BULGULAR

Tipik Daha 6zgul

Nefes darlig Juguler ven
basincinda artis

Ortopne Hepatojlguler refli

Paroksismal noktiirnal
dispne

Uclinci kalp sesi
(gallop ritmi)

Kilo artisi (>2kg/hafta)

Akcigerlerde havalanma
azhgi ve akciger bazallerinde
perkiisyonda matite
alinmasi (plevral effliizyon)

Halsizlik, yorgunluk,
egzersiz sonrasil
toparlanma siiresinin
uzamasi

Kalp seslerinde
afdrdam

Kilo kaybi (ileri kalp
yetmezliginde)

Tasikardi

Ayak bilegi sisligi

Siskinlik Diizensiz nabiz
Konflizyon (6zellikle Hepatomegali
yaslilarda)

Depresyon Asit

Carpinti Zayiflama (kaseksi)
Senkop

ESC guidelines for the diagnosis and treatment of acute and chronic

heart failure 2012




Sol KY belirti bulgular

eS3

* Eksersiz dispnesi

* Ortopne

* Paroksismal nokturnal dispne

* |stirahatte dispne

e Akut pulmoner édem belirtileri
 Oksuruk

* Pasli renkte balgam

* Soguk nemli cilt, solgunluk

* Siyanoz



Sag KY belirti bulgular

e Odem

* Venoz dolgunluk

* Hepatomegali

* Hepatojuguler refll

* Asit

* Plevral efflizyon

* TrikUspid yetersizligine bagh tflrim
* Hipotansiyon

* Kaseksi

* Periferik siyanoz




Belirti ve bulgular

SEMPTOMLAR FizZiKk MUAYENE

e Akut kalp yetmezligi icin spesifite
ve sensitivitesi %70 olan hikaye ve
FM bulgusu yoktur. * Abdominojugller refli

 Tani icin en vyuksek sensitivitesi (LR+=6.4)
olan efor dispnesidir (%84).

e S3 en yiuksek LR+ sahiptir.

Nt ~* Juguler venodz distansiyon
» Kalp yetmezligi oykuisi sensitivitesi

%60, spesifitesi %90. (LR+=5.1).

* En spesifik semptomlar PND,
ortopne ve 6demdir(%76-%84).



Akut kalp yetmezligi sendromlari

Akut sol kalp yetmeazligi
e Akut AC 6demi

* Kardiyojenik sok

* Kronik KY akut
dekompansasyonu

* Hipertansif kriz

e Kapak darliklari veya
yetmezlikleri

Akut sag kalp yetmezligi
* Akut pulmoner emboli

e Sag ventrikul enfarkti
* Pulmoner HT (KOAH)
e Kapak darligi ve yetmezlikleri



Sag ventrikul enfarkti

* |Ik kez 1974 yilinda Cohn ve ark tarafindan tanimlanmistur.
* Inferior MI li hastalarin yaklasik 1/3 tinde goralur

* Olgularin %10’unda soka kadar ilerleyen hipotansiyon
bulunur.

* Sag ventrikul sistolik ve diyastolik fonksiyonlari bozulur
* Ventrikul kompliyansi azalir o Klacik triadi

* Perikardiyal kisitlanma * Hipotansiyon
* Juguler vendz distansiyon

* Temiz akciger alanlari



Akut pulmoner embol

g Emb9|i mater}lalinin pulmoner * PE’li hastalarinin > %25’inde
vaskuler yatagin % 30’ undan Sag ventrikiil disfonksiyonunu
fazlasini tikadigi durumlarda sag gosteren ekokardiyografik
KY gelisir. bulgular bildirilmistir.

* Ani gelisen ciddi nefes darligive  ° Sag ventrikil disfonksiyonu
akut sag ventrikil yetersizligi hemodinamik instabilite

olmaksizin kisa donem
bulgulari R
2 mortalite riskinde artisla
* Senkop ve retrosternal agri beraberdir.

* Tasikardi, tasipne, hipotansiyon



Sol KY pulmoner odem

e Pulmoner venlerdeki basing * Nefes darligi

* Anksiyete
artisi  sonrasinda  pulmoner
: : * Terleme
alanda artan hidrostatik basing i
e Oksuruk

interstisiyel alana ve alveollere
sIvl gecisine neden olur.

Pembe kopukli kanl balgam

Akcigerde ral
S3
Juguler veno6z dolgunluk

* En sik neden hipertansif KY

* Normotansif  ve hipotansif
prezetasyonda olabilir.

Hipoksi,hipokapni

Bilinc degisiklikleri



Pulmonary Hypertension and Right Ventricular
Failure iIn Emergency Medicine

Abstract

Pulmonary hypertension is a hemodynamic condition, defined as a mean pulmonary artery pressure by right-sided heart
catheterization of at least 25 mm Hg at rest. It is classified into 5 general groups based on the underlying cause, with left
ventricular failure and chronic obstructive pulmonary disease being 2 of the most common causes in the United States.
Although the specifics of the pathophysiology will vary with the cause, appreciating the risks of pulmonary hypertension and
right ventricular failure is critical to appropriately evaluating and resuscitating pulmonary hypertension patients in the
emergency department (ED). Patients may present to the ED with complaints related to pulmonary hypertension or unrelated
ones, but this condition will affect all aspects of care. Exertional dyspnea is the most common symptom attributable to
pulmonary hypertension, but the latter should be considered in any ED patient with unexplained dyspnea on exertion, syncope,
or signs of right ventricular dysfunction. Patients with right ventricular failure are often volume overloaded, and careful volume
management is imperative, especially in the setting of hypotension. Vasopressors and inotropes, rather than fluid boluses, are
often required in shock to augment cardiac output and reduce the risk of exacerbating right ventricular ischemia. Intubation
should be avoided if possible, although hypoxemia and hypercapnia may also worsen right-sided heart function. Emergency
physicians should appreciate the role of pulmonary vasodilators in the treatment of pulmonary arterial hypertension and
recognize that patients receiving these medications may rapidly develop right ventricular failure and even death without these
therapies. Patients may require interventions not readily available in the ED, such as a pulmonary artery catheter, inhaled
pulmonary vasodilators, and mechanical support with a right ventricular assist device or extracorporeal membrane
oxygenation. Therefore, early consultation with a pulmonary hypertension specialist and transfer to a tertiary care center with
invasive monitoring and mechanical support capabilities is advise

Wilcox SR, Kabrhel C, Channick RN. Ann Emerg Med. 2015 Dec;66(6):619-28



Pulmoner hipertansiyon

* PHT istirahat halinde sag ventrikll katerizasyonu ile olculen
PAB>25 mmHg olmasidir.

* Nedenlerine bagl olarak 5 grupta incelenir.
* Pulmoner veno6z hipertansiyon en yaygin olanidir.

* Hastalar acil servise PHT belirtileri veya ilgisiz sikayetler ile
oasvurabilir.

e Cok farkh etyoloji oldugu icin, PHT ve sag yetmezlik bulgular
olan hastalarin, acil serviste yonetimi kritik 6neme sahiptir.




WHO Pulmoner hipertansiyon siniflamasi

Grup
Grup 1: Pulmoner arteryel hipertansiyon

Grup 2:Pulmoner vendz hipertansiyon (Sol
kalp hastaliklari )

Grup 3. Kronik hipoksemik akciger
hastaliklari

Grup 4. Embolik hastaliklar

Grup 5: Digerleri

Nedenler

Kalitsal, idiopatik, HIV, ilaglar, konjenital
kalp hastaliklari, bag dokusu hastaliklari,
portal HT, sistomiyazis

Mitral ve aort stenozu,kronik sol kalp
yetmezligi, kardiyomiyopatiler

KOAH Kkistik fibrozis,
bronsiektazi,hipoventilasyon,uyku
apnesi,ciddi gogus deformiteleri

Kronik pulmoner tromboembolizm,
nontrombotik pulmoner emboli

Mediastinal tumor or adenopati, sarkoidoz,
hemodiyaliz, tiroid hastaliklari, vaskulit



PHT semptomlar

* Dispne (en sik )

* Senkop

e Halsizlik

e GOgUSs agrisl

» Sag yetmezlik bulgulari (

odem,JVD, hepatik
konjesyon,asit..)




Left ventricular heart failure and pulmonar hypertension

In patients with left ventricular heart failure (HF), the development of pulmonary
hypertension (PH) and right ventricular (RV) dysfunction are frequent and have
important impact on disease progression, morbidity, and mortality, and therefore
warrant clinical attention. Pulmonary hypertension related to left heart disease (LHD)
by far represents the most common form of PH, accounting for 65-80% of cases.

Stephan Rosenkranz. European Heart Journal (2016) 37, 942-954



Sol KY baglh PHT

* Sol KY bagli PHT patofizyolojisi karmasik , heterojen ve
tam olarak anlasilamamistir.

Sistolik veya diyastolik sol ventrikul disfonksiyonu
sonucu ortaya cikan yuksek dolum basinclari, pasif
geriye iletim ile pulmoner vendz hipertansiyonla
sonuclanir.

* Tedavi edilmezse sag KY ile sonuclanir.



Left ventricular phenotype’ vs. ‘right ventricular phenotype’ in
pulmonary hypertension associated with left heart disease

"Left Ventricular Phenotype" "Right Ventricular Phenotype"

Right ™ . Severe Right L — Left
Ventricle Le&:ﬁ,‘:.tgf:,'. | Ventricular Ventricular
"normal" Qi S | Dysfunction [T Dysfunctior

Spectrum of Right Ventricular Dysfunction and Presentation

e ————

Lower — Morta'ity — Higher

Treat myocardial ‘— Treatment —b Clinical Trials

/ valve disease & Registries

Post or Pre-capillary

Post or Pre-capillary _o 2
“” Pulmonary Hypertension

Pulmonary Hypertension = Resting Haemodynamics

European Heart Journal (2016) 37, 942—-954



Tanisal yaklasim

e Kalp yetmezligi tanisi icin ideal bir test yoktur.
* Hikaye ve fizik muayeneye dayali klinik tani 6nemlidir.



Tanisal yaklasim

* Hikaye ve fizik muayene bulgulari
* EKG

e Kan gazlari

e Laboratuar (BNP, D-Dimer, Troponin..)
e GOgus grafisi

» Kardiyak Doppler- ekokardiyografi
* Pulmoner anjiyografi

* Toraks CT

e Kardiyak katerizasyon

e Koroner anjiografi
 Endomiyokardiyal biyopsi



Laboratuar

Tam kan sayimi, serum elektrolitleri, karaciger fonksiyon
testleri aclik kan sekeri, troponin, D-dimer, BNP...

Asikar MI veya altta yatan KAH yoklugunda bile, akut veya
kronik KY hastalarinda saptanabilir troponin duzeyleri
bulunabilir

Saptanabilir dizeylerin olmasi glclu bir sekilde prognostiktir
ve daha kotu klinik sonuclar ve mortalite ile iliskilidir.



KY Tanisi icin Beyin Natruretik Peptid

—BNP <100 pg per millilitre (pg/ml) ise kalp

vetmezligi tanisi olasi ©
—BNP >500 pg/ml ise ka

dusunullr ve uygun tedavi

egil olara
p yetmez

—BNP 100-500 pg/ml arasinda ise
vetmezligi hem de dispnenin diger nedenlerini
degerlendirmek 6nemlidir.

< nitelendirilir.

igi ana tani olarak

oaslanir.

hem kalp



Elektrokardiyografi

 Kalp yetersizligine 6zgl bir EKG bulgusu s6z konusu degildir.

* KY’nin etiyolojisinde rol oynayan durumlara EKG bulgulari olabilir.

 Sol ventrikul hipertrofisi, miyokard infarktisu

e Sag ventrikul hipertrofi veya dilatasyonu: aVR, V1-2 de yuksek R
dalgalari, sag aks deviasyonu, P pulmonale en spesifik olanlaridir.

* Sag ventrikll enfarkti VAR 0.5 mm Uzerinde ST elevasyonu

* Pulmoner emboli S1Q3T3 paterni



Akciger grafisi

* AKY icin sensitivitesi dusuktar.
* Hastalarin %18 ‘inde konjesyon bulgulari yoktur.

 Akut patolojiler 6 saate kadar klinik goérinime yansimadigindan
tedavi icin akciger grafisi beklenmemelidir.

e Sebebe bagli olarak pulmoner damarlarda belirginlesme, akciger

parenkimal patolojiler, plevral effliizyon, sol kalbe ait patolojiler
gorulebilir.

 Kardiyomegali, Intersitsiyel 6dem ve alveoler 6dem icin sensitivitesi
dusuktur.



Akut akciger odemi

W -




Ekokardiyografi

e Kalp bosluklarinin caplari

* Hacim

* Sistolik ve diyastolik fonksiyonlar
* Ejeksiyon fraksiyonu

* Duvar hareketleri

* Perikard yapraklari

e Kapaklarin durumu

* Pulmoner arter ortalama basinci
* Inferior vena kava

* Konjenital kalp hastaliklari



Pulmoner emboll

Gen THI APIC‘L 4 CHAMBER VIEW
S

NOTE: Increased size of RV
& RV : LV ratio >1

PE—— T - el A AR =

— _ 3

$
- —




Kalp Kateterizasyonu ve Koroner
Anjiyograf

Sag kalp kateterizasyonu ventrikiler dolus basinci, vaskuler direng ve
kardiyak debi hakkinda bilgi vermektedir.

Koroner anjiyografi ise anjina pektoris veya koroner arter hastaligl icin
glclt risk faktorleri olanlar ve akut koroner sendrom sonrasi
kardiyojenik sok tablosunda olanlarda tedavi statejisini belirlemek icin
onerilmektedir



Endomiyokardiyal Biyopsi

Kalp yetersizliginin tanisinda rutin uygulanilan bir test degildir.
Infiltratif miyokard hastaliklarin tanisinda destek saglamaktadir.
* Amiloid

 Sarkoidoz

* Hemokromatoz

* Eozinofilik miyokardit

e Restriktif kardiyomiyopati



Tedav!

e Sag ve sol AKY arasinda ayrim acil servis yonetimi
Uzerinde buyuk bir etkiye sahip degildir.

* Volim fazlaliginin buyuk bir kismi ayni sekilde tedavi
edilir.

* Bazi spesifik nedenlerde tedavi yaklasimi
degismektedir.

* Sag KY tedauvisi sol KY tedavisi kadar yeterli kanita
dayali degildir.



Novel Therapeutic Strategies for

Reducing Right Heart Failure Associated Mortality in Fibrotic
Lung Diseases

e Abstract

Fibrotic lung diseases carry a significant mortality burden worldwide. A large proportion of these
deaths are due to right heart failure and pulmonary hypertension. Underlying contributory factors
which aﬁpear to play a role in the mechanism of progression of right heart dysfunction include
chronic hypoxia, defective calcium handling, hyperaldosteronism, pulmonary vascular alterations,
cyclic strain of pressure and volume changes, elevation of circulatinF TGF-B, and elevated systemic
NO levels. Specific therapies targeting pulmonary hypertension include calcium channel blockers
endothelin FET—l) receptor antagonists, prostacyclin analogs, phosphodiesterase type 5 (PDE5$
inhibitors, and rho-kinase (ROCK) inhibitors. Newer antifibrotic and anti-inflammatory agents may
exert beneficial effects on heart failure in idiopathic pulmonary fibrosis. Furthermore, right
ventricle-targeted therapies, aimed at mitigating the effects of functional right ventricular failure,
include B-adrenoceptor (B-AR) blockers, angiotensin-converting enzyme (ACE) inhibitors,
antioxidants, modulators of metabolism, and 5-hydroxytryptamine-2B (5-HT2B) receptor
antagonists. Newer nonpharmacolo&ic modalities for right ventricular support are increasingly
being implemented. Early, effective, and individualized therapy may prevent
overt right heart failure in fibrotic lung disease leading to improved outcomes and quality of life.

Adegunsoye A. Biomed Res Int. 2015
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Diagnosing and treating the failing right
heart

PURPOSE OF REVIEW:

Right ventricular failure (RVF) is associated with significant morbidity and mortality. There is an increasing interest in proper
assessment of right ventricle (RV) function as well as understanding mechanisms behind RVF.

RECENT FINDINGS:

Within this article, we discuss the metabolic changes that occur in the RV in response to RVF, in particular, a shift toward glycolysis and
increased glutaminolysis. We will detail the advances made in noninvasive imaging in assessing the function of the RV and review the
methods to assess right ventricle-pulmonary artery coupling. We lastly investigate the role of new treatment options in the failing RV,
such as B-blocker therapy.

SUMMARY:

RVF is a complicated entity. Although some inferences on RV function and treatment can be made from our understanding of the left
ventricle, the RV has unique features, anatomically, metabolically and embryologically, that require dedicated RV-directed research.

Ryan JJ, Tedford RJ.Curr Opin Cardiol. 2015 May;30(3):292-300
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Lung protective mechanical
ventilation: P, < 30 mmHg,
consider V; 4-6 mi/kg/PBW,

minimize PEEP, avoid acidosis, K

hypoxemia, hypercarbia and/or
auto-PEEP (4, 7, 9)

I Treat underlying disease

hypertension: +diuresis,
inhaled NO, intravenous/inhaled
prostacyclins {avoid subcutaneous route in

antagonists (1, 3, 5, 7, 10)
Pulmonary embolus: anticoagulation,

thrombectomy or
catheter-directed) (5, 7, 11)

CTEPH: thrombendarterectomy (S, 11)
RV infarction: PCI, thrombolytics (8)

LV dysfunction: afterload reduction,
diuresis, inotropes, nesiritide, IABP, LVAD (2)

CHD/VHD: surgical or percutaneous
correction (2, 3, 7, 8)

Sepsis/acute lung injury: volume
resuscitation, broad spectrum antibiotics,
activated protein C, lung protective
ventilation strategy (1, 2,3, 4,5, 6,9, 10)

Post cardiothoracic surgery: inhaled NO,
inhaled/intravenous prostacyclins,
milrinone, PDES inhibitors (1, 2, 3, 4, 7, 8)

severe RHF), PDES inhibitors, ET-1 receptor

Acute right
heart failure

I Volume optimization

A

Hypovolemia

stabilization:

cardioversion, antiarrhythmics,
pacemaker, resynchronization
(1,2,8)

Hemodynamic support

Salt restriction,

daily weights (3)

+

Diuretics (3)
*Goal: net loss of
500 - 1000 mi/day
*Consider
continuous
infusion of loop
diuretics or
combination of
diuretics if
nonresponsive to
moderate doses of
intermittently
given diuretics

+

Continuous or

intermittent RRT

(3)

Lahm et al. J ACC Vol. 56, No. 18, 2010
Treatment of Acute Right Heart. Failure

Volume challenge (1, 3)
{500 - 1000 ml; no
further volume
challenge if no effect)

v

M‘. milr inone,

levosimendan

dose vas:)presln?

Avoid: dopamine, phenylephrine

Consider combination therapy with
inhaled NO or inhaled/intravenous
prostacyclins

, low-
(1,2,8)

!

RVAD, ECMO,

Rescue therapies:
atrial septostomy,

transplantation




Sag ventrikul enfarkti

* Kan basinci ve yeterli sol ventrikal on yukunu
duzeltmek icin iv kristaloid, norepinefrin inotropik
destek gerekebilir.

e Sag ventrikul dolum basincini azaltan vazodilator ve
ditretik tedavi kontrendikedir.



PHT sag yetmezlik tedavi

Grup 1. PHT
* Pompa yetmezligi icin pulmoner vazodilator tedavi
* Acil kardiyoloji veya gogis hastaliklari konstltasyonu

 Volim vyuklu degerlendirilir, gerekirse hemodinamik destek icin
inotroplar, vazopresorler, pulmoner vazodilator kullanilmalidir.

e Sag ventrikul asist device ve ECMO



PHT sag yetmezlik tedavi

Grup 2 -5. sag yetmezlik diger tip PHT

* Alta yatan etyoloji tedavi edilmeli

e Sol KY ; Diuirez

 KOAH; Bronkodilator

* Resepiratuar asidoz ve hipoksemi duzeltilmeli

* Endike ise inotropik ajan, norepinefrin ilk tercih olmahdir.

* Kronik pulmoner emboli hastalari icin pulmoner endarterektomi
* Sag ventrikul asist device ve ECMO



Acll serviste pulmoner vazodiltorler

* Acil servis vyaklasiminda pulmoner vazodilatatorlerin  PHT
tedavisindeki rolt anlasilmahidir.

* Pulmoner vazodilator tedavi alan hastalarda sag KY hizli bir sekilde
dizelmektedir.

* Tedavi almayan hastalarin mortalitesinde artis mevcuttur.

e Hastalarin pulmoner arter kateteri, inhale pulmoner vazodilatatorler,
pozitif basincli ventilatér ya da ECMO gibi acil serviste hazir
bulunmayan mudahalelere ihtiyaclari olabilir.

* Bu nedenle pulmoner hipertansiyon icin erken uzman konsultasyonu
tavsiye edilir.



Acll serviste pulmoner vazodilatorler

ILAC VERILIS YOLU MEKANIZMA ACIL KULLANIMI
inhale nitrit oksit inhalasyon Vaskdler duz kas gevsemesi, Uzun sureli tedavide
platelet agregasyonu inhibiyonu [ kullanilmaz. Sidetli sag yetmezlik
ve masif pulmoner embolide
kullanilabilir.
Prostasiklinler inhalasyon Vaskiiler diiz kaslarda gevseme | intravendz formulasyonu uzun
Epoprostenol intravendz, sureli tedavide kullanilabilir.
Treprostinil subkutan Nitrik oksid yerine sag
lloprost yetmezlikte kullanilabilir.
Endotelin reseptor Oral Endotelin vasokontruksiyon Uzun sureli tedavide kullanilirlar.

antagonistleri
Bosentan
Macitentan
Ambrisentan

etkilerini bloke ederler.

Acil kullanimlari sik degildir.
Uzman tarafindan
degistirilmedikge, hastalar bu
ilaglara devam etmelidirler

PDE-5 inhibitorleri
sildenafil, tadalafil

Oral, intravenoz (sildenafil)

Siklik guanin monofosfat
salinimin bloke ederek vaskkiiler
diiz kas gevsemesine neden
olurlar

Uzun sureli tedavide kullanihirlar.
Acil kullanimlari sik degildir.
Uzman tarafindan
degistirilmedikce, hastalar bu
ilaglara devam etmelidirler

Wilcox SR, Kabrhel C, Channick RN. Pulmonary Hypertension and Right Ventricular Failure in Emergency
Medicine. Ann Emerg Med. 2015 Dec;66(6):619-28..




Inhaled nitric oxide in acute pulmonary embolism: a systematic
review.

Acute IEulmonary embolism (PE) is usually a complication secondary to migration of a deep venous clot or thrombi to lungs,
but other significant etiologies include air, amniotic fluid, fat, and bone marrow. Regardless of the underlying etiology, little
progress has been made in finding an effective pharmacologic intervention for this serious complication. Among the wide
spectrum of PE, massive PE is associated with considerable morbidity and mortality, primarily due to severely elevated
|oulmonary vascular resistance leading to right ventricular failure, thoxemia, and cardiogenic shock. We currently have
imited therapeutic options at our disposal. Inhaled nitric oxide (iNO) has been proposed as a potential therapeutic agent in
cases of acute PE in which hemodynamic compromise secondary to increased pulmonary vascular resistance is present,
based on iNQO's selective dilation of the pulmonary vasculature and antiplatelet activity. A systematic search of studies usin
the PubMed database was undertaken in order to assess the available literature. Although there are currently no publishe
randomized controlled trials on the subject, except a recently publish phase | trial involving eight patients, several case
reports and case series describe and document the use of iNO in acute PE. The majority of published reports have
documented improvements in oxygenation and hemodynamic variables, often within minutes of administration of iNO.
These reports, when taken together, raise the possibility that INO may be a potential therapeutic agent in acute PE. However,
based on the current literature, it is not possible to conclude definitively whether iNO is safe and effective. These case
reports underscore the need for randomized controlled trials to establish the safety and efficacy of iNO in the treatment of
massive acute PE. The purpose of this article is to review the current literature in the use of iNO in the setting of PE given
how acute PE causes acute onset of pulmonary hypertension.

* Bhat T, Neuman A .Rev Cardiovasc Med. 2015;16(1):1-8.



Akut pulmoner odem

1-Pozisyon verilir

2- Oksijen/Solunum destegi

3-1V furosemid(40-80mg)

4- Vazodilatorler (Nitrat vs)
5-Dobutamin, Dopamin (gerekirse)
6-Kan basinci ve ritim stabilizasyonu



Akut pulmoner odem

- Artmis ardyuki azaltmak icin vazodilatorler
- Tek basina agresif ditirez yanlis tedavi
- Vazodilator tedavi ile kan basinci va kalp dolum basinci diizenlenir.

- Volum yuklenmesi var ise diuretik eklenir.



Riociguat for patients with pulmonary hypertension caused by systolic left
ventricular dysfunction: a phase llb double-blind, randomized, placebo-
controlled, dose-ranging hemodynamic study.

BACKGROUND:

Pulmonary hypertension caused by systolic left ventricular dysfunction is associated with significant morbidity and mortality;
however, no treatment is approved for this indication. We hypothesized that riociguat, a novel soluble guanylate cyclase stimulator,
would have beneficial hemodynamic effects in patients with pulmonary hypertension caused by systolic left ventricular dysfunction.

METHODS AND RESULTS:

Overall, 201 patients with heart failure resulting from Bulmonary hypertension caused by systolic left ventricular dysfunction were
randomized to double-blind treatment with oral placebo or riociguat (0.5, 1, or 2 mg 3 times daily) for 16 weeks in 4 parallel arms.
The primary outcome was the placebo-corrected change from baseline at week 16 in mean pulmonary arterg pressure. Although the
decrease in mean pulmonary artery pressure in the riociguat 2 mg group (-6.1+1.3 mm Hg; P<0.0001 versus baseline) was not
significantly different from placebo (P=0.10), cardiac index (0.4 L-min(-1)-m(-2); 95% confidence interval, 0.2-0.5; P=0.0001) and
stroke volume index (5.2 mL-:m(-2); 95% confidence interval, 2.0-8.4; P:0.00185 were significantly increased without changes in heart
rate or systemic blood pressure compared with placebo. Both pulmonary (-46.6 dynes-s(-1)-cm(-5); 95% confidence interval, -89.4 to -
3.8; P=0.03) and systemic vascular resistance (-239.3 dynes-s(-1)-cm(-5); 95% confidence interval, -363.4 to -115.3; P=0.0002) were
significantly reduced with riociguat 2 mg. Riociguat reduced the Minnesota Living With Heart Failure score (P=0.0002).
Discontinuation of treatment was similar between treatment groups.

CONCLUSIONS:

Although the primary end point of the study was not met, riociguat was well tolerated in patients with pulmonary hypertension
caused by systolic left ventricular dysfunction and improved cardiac index and pulmonary and systemic vascular resistance

Bonderman D, Ghio S, Felix SB. Circulation. 2013 Jul 30;128(5):502-11.



SONUC...

e Sag ve sol KY arasinda ayrim acil servis yonetimi
Uzerinde buyuk bir etkiye sahip degildir.

* Volim fazlaliginin bayuk bir kismi ayni sekilde tedavi
edilir.

* Bazi spesifik nedenlerde tedavi yaklasimi
degismektedir

e Sag KY tedavi yaklasimlari yeterli kanita dayali degildir.

* |zole sag KY daha kotu prognozu gdsterir.






