O EKNAIAEYTIKO XYMMNOZIO
A’ KAINIKHE ENTATIKHE OEPANMEIAY
IATPIKHZ EXOAHS EKMA

O ANATINEYZTIKOZ AZOENHZ

H cupoAn Tou KapOLOAOYOU GTOL AVOTTVEUOTLKAL
EMELyOVTA

lwavvng A. AQLKOUUEVTOLG
AweOuvtnic E.2.Y.
B’ KapdroAoyikn KAwikn — I.N.A. <O EvayyeAlopog>



AocBevnc 67 etwv dlekoploOn yLa avormveuoTikn
duoxepela, BAxa amo wpwv. H apytkn dtadoyn yla
Covid-19 Bewpnoe TO MEPLOTATLIKO WC UTTOTITO
Kpouaopa Tne tavdnuiac kot o acBevic odnyndnke
OTO £EWTEPLKO TIVEULLOVOAOYLKO LATPELO YL
EKTLLNON-OVTLUETWTILON.




* H mveupovoAoylkn ektipunon avepepe OTL EMPOKELTO
yla Bopv kamviotn pe mibavn XA, mou epyalotav
ota kapapia kot Oev eixe unmoPAnBel mote oe
OTIELPOMETPNON.



AVTIKELLEVIKN E€€TOION

e AoBevnc pe duomnvola, Puxpa akpa, KABLOPOC, CUYXUTLKOC

Avarmvogc 26/min,

OMOTLUN EKTTTUEN NUIBWpPAKLWY,

Melwwpévo avarmveuoTtiko PLBuplopa apdw,
Sp02 88%

Ypuéelc 141 bpm,
AptnpLokn rtiieon 85/50 mmHg,

BUOLo, Taxeic, puOuikot kapdlakol tovol,

Xwpic onuela DVT ota KATW AKpaL



Awadopikn diayvwon ofeiac duomvorac yia Tov
kapSLoAoyo

e Otela kapdlokn avenapkela (mpwtoepudavi(Opevn N
otela amoppuOuLon xpoviac KopSLaKNC
QVETIAPKELAC)

e AAAN attia (rt.x. mvevpovikn Aolpwén, coBopn
avaluia, ofeia veppLkn avemapkeLa)



* Molec eival oL 4 cuXVOTEPEC attiec duomvolog
oc acBeveic oto TEN;

1. Ofela kapdlakn avemapkela, oL otedpaviaio
ouvdpopo, appubuia, mepkopdLAKOC
ETUNMTWLATIOUOC

Mvevpovia, Tpavpa, aAAEpyLa, TIVIYUOC

Xpovia anmo@paKTLkn mveupovomadeila, oeia
KapdLoKn aveTApKeLa, oela emitaon acOpatoc,
TVEL POV



Causes of Shortness of Breath in the Acute

Patient: A National Study

Zachariah E. Hale, Astha Singhal, MPH, PhD, and Renee Y. Hsia, MD, MSc

ABSTRACT

Background: Dyspnea is a common and ambiguous complaint that results in 3.4 million emergency department
(ED) visits annually. While leamers may encounter lists of differential diagnoses to consider while in training, often
these lists are not empirically based. We sought to establish an evidence-based differential diagnosis for dyspnea
and to determine whether normal vital signs can rule out a life-threatening diagnosis.

Methods: We analyzed data from the National Hospital Ambulatory Medical Care Survey from 2005 to 2014 for
ED visits with a chief complaint of dyspnea and tallied the principal discharge diagnosis. We included 10,170
sampled ED visits by adults with a chief complaint of dyspnea, representing nearly 42 million visits nationally. We
then calculated the most common principal discharge diagnoses by age group and the frequency of abnomal
respiratory vital signs in cases with life-threatening diagnoses.

Results: The most represented age group was 45 to 64 years (31.6%). Most visits were discharged directly from
the ED (57.5%), while 8.1% required admission to an intensive care unit (ICU). The most common diagnosis in
patients aged 18 to 44 was acute asthma exacerbation (14.8%). Obstructive chronic bronchitis was the most
common specified diagnosis in both patients ages 45 to 64 (11.1%) and patients ages 65 to 79 (12.4%), while
congestive heart failure was the most common for patients ages 80 and over (15.9%). Respiratory vital signs
were frequently nomal in the 44.6% of visits that resulted in a potentially life-threatening diagnosis but
corresponded to increased ICU utilization when abnormal.

Conclusions: For patients with dyspnea, the high utilization of ICUs highlights the importance of an accurate
differential. The frequencies established here can be used as pretest probabilities in Bayesian analysis to improve
the accuracy of differential diagnosis lists.
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Frequency of Life-threatening Diagnoses Most Often Associated
With Dyspnea

Diagnosis No. Weighted % 95% ClI
Asthma 1,402 12.9 11.9-13.8
COPD 1,160 11.9 10.9-12.9
Acute heart failure 848 8.0 7.3-8.7
Pneumonia or other infection 705 7.1 6.3-7.9
Injury (trauma or poisoning) 227 1.9 1.6-2.2
Arrhythmia 165 1.4 1.1-1.7
Acute coronary syndrome 96 0.9 0.7-1.2
Pulmonary embolism 59 0.5 0.3-0.6
Angioedema and anaphylaxis 10 —* -t
Pericardial tamponade 3 —* —*
Total of the above 4,675 446

COPD = chronic obstructive pulmonary disease.
*Percentages cannot accurately be calculated for categories with
less than 30 records.



* Avtiotoiyion nAwkiwv opadog 1 e cuxvotepa
aiitta dvonvolac oto TEM opadac 2.

Ouada l

1. HAwia 18-44 stwv
2. HAwio 45-64 sTtwv
3. HAwia 265 stwv

Ouada 2

1. Otela kapdLaKn avemApKeELL

2. Otela emitaon acOpatocg

3. AnodpaKTLKn xpovia BpoyxLitlc




Top 10 diagnoses by age group

Age, years Diagnosis Category* No. Walghted % a5% CI
18-44 Total 2,688 100
Other asthma with acute exacerbation 427 14.8 12.9-16.7
Other and unspecified lower respiratory disease 359 14.3 12.5-16.1
Other asthma without status asthmaticus or exacerbation a58 12.7 11.0-14.4
Nonspecific chest pain 152 56 4.6-6.7
Other chronic pulmonary di 127 5.0 3.5 66
Pneumonia; organism unspecified 104 4.3 2.6-59
Acute bronchitis 104 4.2 2.9-55
Anxiety disorders 24 3.6 2.6-4.5
Acute URI of multiple or unspecified sites 71 2.5 1.8-3.2
Painful respiration 54 2.9 1.8 4.1
45-64 Total 3,143 100
Other and unspecified lower respiratory dis 542 17.6 15.8 19.4
Obstructive chronic bronchitis 323 =535 9.3-12.8
Other asthma with acute exacerbation 287 7.2 59 86
CHF 210 6.6 5.5-7.7
Pneumonia; organism unspecified 195 6.2 52-7.2
Other asthma without status asthmaticus or exacerbation 163 51 4.1 6.1
Nonspecific chest pain 150 5.1 4.0-6.2
Chronic airway obstruction; NOS 129 4.9 3.8 6.1
Othar chronic pulmonary dis 93 23 1.8-2.9
Acute bronchitis 83 2.4 1.7-3.0
65-79 Total 2,434 100
Other and unspecified lower respiratory di 483 22.4 19.7-25.1
Obstructive chronic bronchitis 318 12.4 10.6-14.3
CHF 276 10.8 9.2-12.3
Pneumonia; organism unspecified 193 8.1 6.7-9.6
Chronic airway obstruction; NOS 161 6.7 4.9-8.5
Nonspecific chest pain 78 2.8 2.0-3.7
Other asthma without status asthmaticus or exacerbation 49 1.8 1.0-2.0
Other asthma with acute exacerbation 49 2.1 1.4 2.8
Other chronic pulmonary disease 46 1.7 1.0-2.3
Pleurisy; pleural effusion 41 1.9 1.2-2.6
80+ Total 1,675 100
Other and unspecified lower respiratory disease 330 20.9 18.3-23.5
CHF 284 15.9 13.6-18.2
Pneumonia; organism unspecified 178 10.2 8.4-12.1
Obstructive chronic bronchitis 100 6.0 4.5-7.4
Chronic alrway obstruction; NOS 81 5.2 3.5 6.8
Atrial fibrillation 42 2.2 1.3-3.0
Nonspecific chest pain a2 3.0 1.6-4.3
Urinary tract infection; site not specified 31 2.3 1.3 3.4
Other chronic pulmonary dis 25 -t —4
Respiratory failure 26 ~t i i

CHF = congestive heart failure; NOS = not otherwise specified; URI = upper respiratory infection.

‘These categories are mutually exclusive, and their frequencies may be directly summed to create more general categories as needed.
tPercentagea cannot accurately be calculated for categoriea with fewer than 30 records.
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2tnv KAwvikn aétoAaynon — dradopikn
ditayvwon 0a BonOnoeL mepltoocotepo

loTopLKO - 2Zuprntwpata - Quoikn eéetaon
HAektpokapdloypadnua

Aktwvoypadia Owpakoc

ALLATOAOYLKOC — Bloxnuikog EAeyxoc —
NatpLoupnTIKA TeENTiOL
Yriepnxokapdloypadpnua

US nveupovwv

OAa ta maponavw



KAINIKH ANO®AZH AMNO 2YNAZIOAOIHzZH
OAQN TQN EYPHMATQN

(Mwkpn evatoBnoia ko elbkoTNTa KABE LELOVWUEVOU
CUUMTTWHOTOC N oNUELOU 0&elac KapOLAKNAC
OLVETIAPKELOLC)

Breidthardt T, Moreno-Weidmann Z, Uthoff H, Sabti Z, Appeli S, Puelacher
C, Suallone F, Twerenbold R, Wildi K, Kozhuharov N, Waussler D, Flores D,
Shrestha S, Badertscher P, Boeddinghaus |, Nestelberger T, Gimenez MR,
Staub D, Aschwanden M, Lohrmann J, Pfister O, Osswald S, Mueller C. How
accurate is clinical assessment of neck veins in the estimation of central venous
pressure in acute heart failure? Insights from a prospective study. Eur | Heart Fail
2018;20:1160—-1162.



Mn enepBatikoc EAeyyxog {WTKWV GNUELWV
TIPETIEL VA YIVETOL OTNV APXLKA EKTLHNON

In accordance with the ESC guidelines, non-invasive monitoring
should be performed at the time of initial presentation (class I, level of
evidence C).

Vitalsgns Standard non-invasive monitoing of eart ate,rhythm,respiratory rate, oxygen saturation and blood
pressure s recommended (cas |, level of evidence C),

Mebazaa A, Yilmaz MB, Levy P, Ponikowski P, Peacock WF, Laribi S, Ristic AD,
Lambrinou E, Masip ], Riley JP, McDonagh T, Mueller C, deFilippi C, Harjola VP,
Thiele H, Piepoli MF, Metra M, Maggioni A, McMurray J, Dickstein K, Damman K,
Seferovic PM, Ruschitzka F, Leite-Moreira AF, Bellou A, Anker SD, Filippatos G.
Recommendations on pre-hospital & early hospital management of acute heart
failure: a consensus paper from the Heart Failure Association of the European
Society of Cardiology, the European Society of Emergency Medicine and the
Society of Academic Emergency Medicine. Eur | Heart Fail 2015;17:544-558.



* OLao0¢eveic pe AHF oto TEN epdavilovran
ocuvnBEotepa:

1. Zvpdopnon, xwpic urtoapdevon opyavwy
2. 2Zuudopnon kot vrtoapdeuon opyavwy
3. Ynoapdevon opyavwy, xwpic cupdopnon



Acute heart failure (AHF)

70%: 2uudopnon, xwplc urtoapdeucn opyavwy
13,6%: 2uvudopnon Kol uTtoapdELGN OPYAVWV
0,9%: Ymoapdeuon opyavwy, xwpic cupudopnon

Chioncel O, Mebazaa A, Harjola VP, Coats AJ, Piepoli MF, Crespo-Leiro MG,
Laroche C, Seferovic PM, Anker SD, Ferrari R, Ruschizka F, Lopez-Fernandez
S, Miani D, Filippatos G, Maggioni AP; ESC Heart Failure Long-Term Registry
Investigators. Clinical phenotypes and outcome of patients hospitalized for
acute heart failure: the ESC Heart Failure Long-Term Registry. Eur | Heart Fail
2017:19:1242-1254.



Clinical profiles of patients with acute heart failure based on
the presence/absence of congestion and/or hypoperfusion

HYPOPERFUSION (-)

HYPOPERFUSION (+)
Cold sweated extremities
Oliguria

Mental confusion
Dizziness

Narrow pulse pressure

CONGESTION (-)

WARM-DRY

W

0,9%

. COLD-DRY

7

/A’///A'/A'/
/ 70% /

CONGESTION (+)

Pulmonary congestion
Orthopnoea/paroxysmal nocturnal dyspnoea
Peripheral (bilateral) oedema

Jugular venous dilatation

Congested hepatomegaly

Gut congestion, ascites

Hepatojugular reflux

WARM -WET

13,6%

COLD-WET

Hypoperfusion is not synonymous with hypotension, but often hypoperfusion is accompanied by hypotension

44



Definitions of the terms used in Section 12 on acute
heart failure (1)

Term Definition

Symptoms/signs of congestion | Orthopnoea, paroxysmal nocturnal dyspnoea,

(left-sided) pulmonary rales (bilateral), peripheral oedema
(bilateral).

Symptoms/signs of congestion |Jugular venous dilatation, peripheral oedema

(right-sided) (bilateral), congested hepatomegaly, hepatojugular
reflux, ascites symptoms of gut congestion.

Symptoms/signs of Clinical: cold sweated extremities, oliguria, mental

hypoperfusion confusion, dizziness, narrow pulse pressure.

Laboratory measures: metabolic acidosis, elevated
serum lactate, elevated serum creatinine.
Hypoperfusion is not synonymous with hypotension, but
often hypoperfusion is accompanied by hypotension.

Hypotension Systolic BP <90 mmHg

Bradycardia Heart rate <40 bpm

Tachycardia Heart rate >120 bpm

Abnormal respiratory effort Respiratory rate >25 breaths/min with use of accessory

muscles for breathing, or respiratory rate
<8 breaths/min despite dyspnoea.

Y
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Examination findings

837;9,", 16,20,53-5557-80 64 65 "
VDT AT M-I 19212536851 535 56164 ”
Hepatojugular reflex™ <4 |
L%%edmawo, T2.14.15,16,18.18-21 225,888 5153- %
4265

ur mmhujlwﬁwm 8
Ralagl 0121518212025 % @51 3-558.41 9
Wmazingm,l!.ISJOﬁ.ﬁ&Siﬁ.ﬁMS 1
Absant fever 25894283 1

5,900
8,012
1,209
9,62

4,004
8175
6970
319

45.2 (M4,0-465)
478 (46.7-48.9)
604 (67.6-631)
472 (46.2-48.2)

4.3 (43.8-468)
48.2 (41.1-492)
M2 (8.0-453)
436 (41.9-463)

127 (115-140)
31.2 (367-387)
141 (118-166)
519 (505- 83.4)

218 (258-299)

623 (608-637)
22.3(209-238)

924 (909-938)

97.1(97.2-88.2)
1.0 (85.9-88.0)
9.4 (91.2-%.2)
15.2 (14.0-16.4)

8.2 (81.6-84.8)

8.1 166.7-69.4)
64.0 (62.5-66.4)
206 (18.8-2.5)

4027569
28(1.7-45
22(1.3-37)
19(16-23

19(09-39)
1801521
0610.5-0.8
114(1.02-1.27)

0.91(0.88-095)
0.76 (0.69-0.84)
0.91(0.88-094)
0.68 (0.61-0.75)

0.93 (0.79-1.08)

0.60 (0.51-0.69)
119 (1.10-1.30)

0.4 0.3-0.6

AFIB = atrial fibrillation; CAD = coronary artery disease; CHF = congestive heart failure; COPD = chronic obstructive pulmonary disease; CRI = chranic renal insufficiency; DM =
diabetes mellitus; HTN = hypertension; VO = jugular venous distension; LR+ = positive likelihood ratio; LR- = negative ikelihood ratio; MI = myocardial infarction; PND = parox-

ysmal nocturnal dyspnea




* O acOevic napovoiale:

e JUMMTTWMOTA - CNUELD: ouyxuon, Puxpa akpa,
toxunvola (> 25 avamnvogc/Aento), xapunAo Kopeouo
aptnplakou aipoatoc og oéuyovo (Sa02 <90%),
LELWHEVO QVOTTVELOTLKO PLBuplopa, Tayukapodia
(>120 bpm), vntotaon (SBP <90 mmHg).

e JupBata eupnpata Le To 2° KAWVIKO tpotuTto AHF
(oupdopnon kat vtoapdevon opyavwy).



A£pLa APTNPLOKOU OLIKOTOG

* Routine arterial blood gas is not needed.



A£pLa ApPTNPLOKOU QLMOTOC

Measurement of blood pH and carbon dioxide tension (possibly including
lactate) should be considered, especially in patients with acute 1a
pulmonary oedema or previous history of COPD using venous blood. In
patients with cardiogenic shock arterial blood is preferable.




A£pLOo APTNPLOKOU OLIKOTOC

MAnpodopiec aeplopovl, oéuyovwonc, LETOBOALKAC
LOOPPOTILALC, LOTIKNC UTTOELOLC.

EvOeikvutal pETpnon o€ 0&U TVEUOVLKO oldnua,
coBapn AHF (ota mtpoBupa dtaowAnvwonc),
kapOLoyevec shock kat totopiko XAT.

YuvnBeotepn oéeoPaoikn dtatapaxn oe AHF elvol n
QVOTIVEVUOTIKN aAKAAwon. AKoAouBeil n petafoALkn
oéewon, nov armoteAel SelkTn MTWXNC TIEPLPEPLKNC
QLULATWONC.

AptnplrodAepikn dtadopa pCO2 >6 mmHg armoteAel
SELKTN KOKNG LOTLKNC OLLULATWONC.



FaAaKTIKO 0&U

e Auénueva emineda elvol amoteEAecUA ELTE
UTTEPULETPNC TTOPAYWYNC, ELTE HELWMEVNC KABapoNnC
(Tt.x. natikn¢ SucAettoupyiag), N kat Twv dvo.

e JTa apylka otadla sival amoteAeopa XanANg
nopoxnc, LoTIKNC uTtoéiag, avaepoLou
uetofoAlopou.

e Enmineda >2 mmol/L cuoyxetiCovtal pe avénpevn
BvntotnNTa, OTWC KAl AMETAPANTEC TIUEC LETA OTTO
KatdAANAn Beparneia (pLeTpnoelc ava 1-2 wpeg o€
atpoduvopka aotadn N vmofalutko aoBevn pe
AHF).



Definitions of the terms used in Section 12 on acute
heart failure (2)

Term Definition

Low O, saturation O, saturation (Sa0,) <90% in pulse oximetry
Normal Sa0, neither excludes hypoxaemia (low Pa0O,)
nor tissue hypoxia.

Hypoxaemia O, partial pressure (Pa0,) in arterial blood <80 mmHg
(<10,67 kPa) (blood gas analysis).

Hypoxaemic respiratory failure

(typeI)

Hypercapnia CO, partial pressure (PaCO,) in arterial blood
>45 mmHg (>6 kPa) (blood gas analysis).

PaO, <60 mmHg (<8 kPa)

Hypercapnic respiratory failure PaCO, >50 mmHg (>6,65 kPa).

(type II)

Acidosis pH <7.35

Elevated blood lactate >2 mmol/L

Oliguria Urine output <0.5 mL/kg/h

©
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Agpla aoOevn

Sa02:90,5%

pH: 7,043

Pa02: 84,7 mmHg
PaCO2: 67,8 mmHg
HCO2: 13,1 mmol/L
Lac: 5,4 mmol/L

Y1to pwikn kavoula 3 It/min









HAektpokapdioypadpnua



Electrocardiogram {2ead ECGis recommended at admission i all paients presenting withsuspected AHF (class | leve
of evidence C)



HAektpokapdloypadnua

e Jmavia ¢ucloloyiko oe AHF (YYnAn apvntikn
MPOYVWOTLKN a&ia)

e JuvnOwc dlakpivel urtokeipevo aitio AHF:
Otela puokapdiakn toyotuio (dtatapayec ST-T
ETIOAPUATWV)

AppuBuiec (r.x. Taxela KOATILKN pappapuyn)



To HKT tou aoBevouc mapouoiale dAePokoppikn
Toxukapoia Kat pn €8kol TUTIOU SLATAPOXEC

QVATIOAWONC






Aktwoypadio Owpoakoc



Chest X-ray Chest X-ray is recommended at admission in all atients presenting with suspected AHF to assess signs
of pulmonary congestion and detect other cardiac or non-cardiac diseases that may cause or
contribute to the patients symptoms (cas |, lvel of evidence C).



Ro Owpoakoc

* Kupiwc dtakplon s€wkapdlakwyv attiwv duomvolag
(Tt.X. mvevpovia — ARDS)



Ro Owpakoc¢

EYPHMATA 2E AHF

Mveuvpovikn dAeBkn ocupdopnon-rpappec Kerley-B
ALapeco-KuPeALOLKO TIVEULOVLKO oldnua
Yte(wKOTIKEC OUAANOYEC

W

Meyalokapbia



Ro Owpoakoc

EYPHMATA 2E ARDS

Otav
e Aeinmouv 1-3-4
* Yriapyel mepldpepikn dtavyoon



* H aktwvoypadia Owpakoc oto TEMN pnopei va
arntokAeioel AHF;

1. NAI
2. OXI



Ox¢, ylati o mepimou 20% twv acBevwy pe AHF, n
aktwoypadia Bwpakog oto TEMN mapouotdlet pikpn N
kaBoAou cupdpopnoan.

Collins SP, Lindsell CJ, Storrow AB, Abraham WT. Prevalence of negative chest
radiography results in the emergency department patient with decompensated
heart failure. Ann Emerg Med 2006;47:13-18.



* H aktwoypadia tov acBevn:

OKLAOELC BAacewV AW — SIKTUWTO NMPOTUTIO;









Afovikn topoypadio Owpakoc
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ALLATOAOYLKOC — BloxnKoc EAEyXOC



Natploupntika nterntidia (BNP/NT-proBNP)



Biomarkers Upon presentation, a measurement of plasma natriuretic peptide level (BNP, NT-proBNP or
MR-proANP) is recommended in all patients with acute dyspnoea and suspected AHF to help in the
difierentition of AHF from non-cardiac causes of acute dyspnoea (class |, level of evidence A).



* NPs have high sensitivity, and normal levels in
patients with suspected AHF makes the diagnosis
unlikely

(thresholds: BNP 100 pg/mL, NT-proBNP 300 pg/mL,
MR-proANP 120 pg/mL)



Causes of elevated concentrations of natriuretic
peptides

Cardiac | Heart failure Non-cardiac | Advanced age
Acute coronary syndromes Ischaemic stroke
Pulmonary embolism Subarachnoid haemorrhage
Myocarditis | Renal dysfunction
Left ventricular hypertrophy Liver dysfunction (mainly liver
Hypertrophic or restrictive cirrhosis with ascites)
cardiomyopathy Paraneoplastic syndrome

Valvular heart disease Chronic obstructive

Congenital heart disease pulmonary disease

Severe infections (including
pneumonia and sepsis)

Atrial and ventricular
tachyarrhythmias

Heart contusion Severe burns

Cardioversion, ICD shock | Anaemia

Surgical procedures involving Severe metabolic and |
the heart hormone abnor"mal‘ltles_ -
(e.g. thyro-toxicosis, diabetic

etosls)
N4
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Natplovpntikd ntercidio (BNP/NT-proBNP)

Table 3
Pooled Test Parformance Characteristics for Natriuretic Peptides

% AHF Sensitivity % Specificity % LR+ LR~
Assay Cutoff (pg/mL) N n (96% Cl) (95%CI) (95%CI) (95% CI) (95% Cl)
BNP
Triage, Biosite ‘;Q;;Zﬁjﬂ"ﬁ'“‘“°’“'“ 19 9143 M7(437-458) 935(%26-942)  529(51.6-542)  22(18-27)  0.11(0.07-0.16)
90 4185 108.73,75-18,54 N 3219 S0.4(487-521)  #5.9(84.2-876)  72.2(099-744)  31(2340)  0.18(0.12-0.27)
§0p!45haTa-a 8 3915  46.7(45.1-483)  67.7(66.5-699) 9.8(88.5-911)  91(41-202  0.34(0.26-0.45)
AxSym, Abbott 100213648 d B84 523(486-561)  93.3(90.2-957) B30 (47.5-586)  1.9(15-2.4)  0.15(0.08-0.29)
ISTAT, Abbott 1004 2 685 A26(3.6-466)  94.4(%0.7-969)  64.6(50.2-697) 301274 0.05(0.02-1.23
NT-proBNP
Elecsys, Roche diagnostic  300720@SATSTIAIAET 10 2498 45.0(434-467)  90.4(889-918)  B2(H0-404 181422 0.09(0.03-0.34)
1000™ A TIST 2188 8 2988  MB(43.0-466) 48 (08-867) B55(83.2-678)  27(19-39)  0.20(0.12-0.33)
1550104641 75,71,75-81,8 9 3043  3.3(%66-390) T6H(7.4-779)  729(706-750)  31(2343)  0.32(0.20-051)
Dimension, Dade Behring 300" 1 401 20460352  9%9(90.7-986)  48.0(420541)  19(16-21)  0.09(0.04-0.20

AHF = acute heart failure; BNP = B-type natriuretic peptide; LR+ = positive likelihood ratio; LR- = negative likelihood ratio; N = number of studies; n=number of patients; NT-
proBNP = N-terminal proB-type natriuretic peptide.







AAAEC EPYAOTNPLAKEC LETPNOELC
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KapdLaKEG TpOmoVIivEC

e Alayvwon oé€oc otedaviaiov ouvdpoOUOoUL o€
SuVaLKEC aAAayEC (MpoExwy altlo enelcodiou
dvornvolagc)

e Alaotpwpatwaon Kwvduvou-erthoyn Bepareiac oe
TIVEUOVLKN €UBOAN pe BTk TpoToVivn



Markers of liver function

Liver function tests should be performed on admission in accor-
dance with current guidelines (class |, level of evidence C).® Liver
dysfunction in AHF is most commonly the result of elevated cen-
tral venous pressure and manifested by increases in alkaline phos-
phatase and gamma-glutamyl transferase’® or total bilirubin;*® these
abnormalities often improve with decongestion. Elevated transam-
inases occur with hypoxic liver injury in the setting of hypoperfu-
sion, which is less common, but associated with worse outcome.?

13. Harjola VP, Mullens W, Banaszewski M, Bauersachs |, Brunner-La Rocca HP,
Chioncel O, Collins SP, Doehner W, Filippatos GS, Flammer AJ, Fuhrmann
V, Lainscak M, Lassus |, Legrand M, Masip |, Mueller C, Papp Z, Parissis |,
Platz E, Rudiger A, Ruschizka F, Schafer A, Seferovic PM, Skouri H, Yilmaz
MB, Mebazaa A. Organ dysfunction, injury and failure in acute heart failure:
from pathophysiology to diagnosis and management. A review on behalf of the
Acute Heart Failure Committee of the Heart Failure Association (HFA) of the
European Society of Cardiology (ESC). Eur | Heart Fail 2017;19:821-836.



* Assessment of procalcitonin levels may be
considered in patients with AHF with suspected
coexisting infection, particularly for the differential
diagnosis of pneumonia and to guide antibiotic
therapy, if considered.

Maisel A, Neath SX, Landsberg J, Mueller C, Nowak RM, Peacock WF,
Ponikowski P, Mo~ ckel M, Hogan C, Wu AHB, Richards M, Clopton P,
Filippatos GS, Di Somma S, Anand |, Ng LL, Daniels LB, Christenson RH,
Potocki M, McCord J, Terracciano G, Hartmann O, Bergmann A,
Morgenthaler NG, Anker SD. Use of procalcitonin for the diagnosis of
pneumonia in patients presenting with a chief complaint of dyspnoea:
results from the BACH (Biomarkers in Acute Heart Failure) trial. Eur )
Heart Fail 2012;14:278—-286.















Yriepnyxokopdioypadpnua



* [wa tn dtadpopodiayvwon AHF kot ARDS Ba BonBnoel
Wdlaittepa to nxokapdloypadpnua



Echo kapéiac enetyoviwe oto TENM

e Ye alpoduvapulkn aotaBela (Lolaitepa KopOLOYEVEC
shock)

e Ye urnoPla ametAntikne yia tn {wrn SoULKNE N
AeLtoupylkng kapdLakne dtatapaxne (LNXAVIKAC
ETUIMAOKNC, o&elac PAABLOLKNC aVETIAPKELALC,
aopTLkou Slaxwplopou)



Hxokapéloypadnua

e JuoTtoAlkol deiktec: Mewwpevo kKAaopa e€wbnonc
aploTEPNC KOLALAC - AuEnNpEVN TEAOSLOOTOALKN
dlapetpoc ap. Kowkiac — Mewwpevn kapdlakn mapoxn

* AtaotoAlkol deiktec: MNePLOPLOTIKO oo
SlaptpoeldknC ponce - E/e’>14 (av&nUEVEC TILEOELC
nAnpwaonc ap. Kowiog)

* ALAMETPOC KOL OVATIVEUOTLKN SLaKUOVON KATW
kKolAn¢ PAEBQC



Table 4 Echocardiography parameters to estimate cardiac pressures

Parameter and findings Interpretation

...........................................................................................................................................

For estimation of LAP

E/A ratio <0.8 Normal or low

Peak E velocity <50 cm/s*

E/A ratio >2 Elevated LAP

Deceleration time <160 ms (in patients with reduced LVEF)*

Average E/e’ <8% Normal or low LAP

Average Ele’ >14% Elevated LAP

Increased systolic and diastolic PAP estimated by CW Doppler TR Elevated in approximately 70% of HF cases'*” (match of left and right);
systolic jet velocity can also be encountered in normal or low LAP

E/A ratio >0.8 and <2% Recommended assessment of peak velocity of TR jet by CW Doppler,

E/e’ ratio, and LA volume index for accurate evaluation
For estimation of RAP

IVC <2.1 em that collapses >>50% with a sudden inspiratory Suggests normal RAP of 3 mmHg (range 0-5 mmHg)'>®
manoeuvre (i.e. sniff)!>®

IVC diameter >2.1 cm that collapses <50% with a sniff' > Suggests high RAP of 15 mmHg (range 10-20 mmHg)'*¢

Scenarios in which IVC diameter and collapse do not fit the above An intermediate value of 8 mmHg (range 5-10 mmHg) may be used or,
paradigms '8 preferably, other indices of RAP should be integrated to downgrade or

upgrade to the normal or high values of RAP158
IVC <12 mm (in patients with positive pressure ventilation degree RAP <10 mmHg'?
of IVC collapse cannot be used)'>
Hepatic vein flow pattern Vs >Vd (systolic predominance in Low or normal RAP'&0
hepatic vein flow)'®
Hepatic vein systolic filling fraction (VTIs/VTls + VTld) <55%'€° Elevated RAP'4?
or Vs/Vd <1'%® (lost systolic predominance)

CVP, central venous pressure; CW, continuous wave; HF, heart failure; IVC, inferior vena cava; LAP, left atrial pressure; LV, left ventricular; LVEF, left ventricular ejection fraction;
PAP, pulmonary artery pressure; RAP, right atrial pressure; TR, tricuspid regurgitation; Vd, diastolic wave; Vs, systolic wave; VTI, velocity—time integral.
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Regarding applied diagnostic measurements

Recommendations

Upon presentation a measurement of plasma natriuretic peptide level
(BNP, NT-proBNP or MR-proANP) is recommended in all patients with
acute dyspnoea and suspected AHF to help in the differentiation of AHF

from non-cardiac causes of acute dyspnoea.

At admission in all patients presenting with suspected AHF, the following
diagnostic tests are recommended:

a. 12-lead ECG;

b. chest X-ray to assess signs of pulmonary congestion and detect
other cardiac or non-cardiac diseases that may cause or contribute to

the patient’s symptoms;

c. the following laboratory assessments in the blood: cardiac
troponins, BUN (or urea), creatinine, electrolytes (sodium, potassium),
glucose, complete blood count, liver function tests and TSH.

Echocardiography is recommended immediately in haemodynamically
unstable AHF patients and within 48 hours when cardiac structure and
function are either not known or may have changed since previous
studies.

- - P 5 4 EUROPEAN
www.escardio.org/guidelines European Heart Journal (2016) 37, 2129-2200 - doi:10.1093/eurheartj/ehw 128 SOCIETY OF



US nvevpovwv (Lund ultrasound)

e Armnewkovion B-lines (6&lktec MVELUOVIKNAC
oupdopnonc) Kot LTIE(WKOTIKWY CUAAOYWV

e Aveupeon touAaylotov 3-B lines og U0 MVEUOVIKEC
(wvec apdw (ocapwon 8 {wvwv — 4 tpoodLa kat 4
rntAayla). Mewwvovtal To AlyoTepo o€ 3 WPEC UE
Beparmeio KapSLOKNC AVEMAPKELOC-ATIWAELOC UYPWV.



KaAutepn peBodoc amokAelopol SLANECOU-
KU EALSLKOU TIVEULOVLKOU OLONUALTOC:
1. Chest X-ray

2. Lung ultrasound

Volpicelli G, ElBarbary M, Blaivas M, Lichtenstein DA, Mathis G, Kirkpatrick
AW, Melniker L, Gargani L, Noble VE, Via G, Dean A, Tsung JW, Soldati G,
Copetti R, Bouhemad B, Reissig A, Agricola E, Rouby ||, Arbelot C, Liteplo
A, Sargsyan A, Silva F, Hoppmann R, Breitkreutz R, Seibel A, Neri L, Storti

E, Petrovic T. International evidence-based recommendations for point-of-care
lung ultrasound. Intensive Care Med 2012;38:577-591.

Al Deeb M, Barbic S, Featherstone R, Dankoff |, Barbic D. Point-of-care
ultrasonography for the diagnosis of acute cardiogenic pulmonary edema in
patients presenting with acute dyspnea: a systematic review and meta-analysis.

Acad Emerg Med 2014;21:843-852.



Alapopodilayvwon KopdLoknC-eEwWKAPOLAKNC
atttodoyiac oéetac dSvomnvolac oto TEIM

Pivetta E, Goffi A, Lupia E, Tizzani M, Porrino G, Ferreri E, Volpicelli G, Balzaretti
P, Banderali A, lacobucci A, Locatelli S, Casoli G, Stone MB, Maule MM, Baldi
I, Merletti F, Cibinel GA, Baron P, Battista S, Buonafede G, Busso V, Conterno
A, Del Rizzo P, Ferrera P, Pecetto PF, Moiraghi C, Morello F, Steri F Ciccone
G, Calasso C, Caserta MA, Civita M, Condo C, D’Alessandro V, Del Colle S,
Ferrero S, Griot G, Laurita E, Lazzero A, Lo Curto F Michelazzo M, Nicosia
V, Palmari N, Ricchiardi A, Rolfo A, Rostagno R, Bar F, Boero E, Frascisco
M, Micossi I, Mussa A, Stefanone V, Agricola R, Cordero G, Corradi F Runzo
C, Soragna A, Sciullo D, Vercillo D, Allione A, Artana N, Corsini F, Dutto L,
Lauria G, Morgillo T, Tartaglino B, Bergandi D, Cassetta |, Masera C, Garrone
M, Ghiselli G, Ausiello L, Barutta L, Bernardi E, Bono A, Forno D, Lamorte
A, Lison D, Lorenzati B, Maggio E, Masi I, Maggiorotto M, Novelli G, Panero F,
Perotto M, Ravazzoli M, Saglio E, Soardo F, Tizzani A, Tizzani P, Tullio M, Ulla M,
Romagnoli E; SIMEU Group for Lung Ultrasound in the Emergency Department
in Piedmont. Lung ultrasound-implemented diagnosis of acute decompensated
heart failure in the ED: a SIMEU multicenter study. Chest 2015;148:202—-210.



Xpnotpocg o ouvbuaouocg lung ultrasound kat NPs
oTNV Apeon exktipnon aocBsvwv pe dvonvola oto TENM

Liteplo AS, Marill KA, Villen T, Miller RM, Murray AF, Croft PE, Capp R,
Noble VE. Emergency thoracic ultrasound in the differentiation of the eti-
ology of shortness of breath (ETUDES): sonographic B-lines and N-terminal
pro-brain-type natriuretic peptide in diagnosing congestive heart failure. Acad

Emerg Med 2009;16:201-210.



Acute mitral regurgitation



Ischemic acute MR

Nonischemic acute MR



Ischemic MR

Papillary muscle rupture due to acute
myocardial infarction or
papillary muscle displacement due to
myocardial infarction or ischemia







Nonischemic MR

Ruptured mitral chordae tendineae (flail leaflet)
due to:
myxomatous disease (mitral valve prolapse),
infective endocarditis,
trauma,
rheumatic heart disease (acute rheumatic
fever or chronic rheumatic mitral valve
disease), or
spontaneous rupture.




Left atrium is not compliant

increase in left atrial volume

U

elevation in pressure within the left atrium

$

elevation in pressure into the pulmonary
circulation

pulmonary edema



effective forward flow is limited

forward cardiac output falls

Il

hypotension - cardiogenic shock

4

neurohormonal activation increases
SVR ) worsens the severity of mitral
regurgitation



Normal Acute MR

LA EDV =120
Ilagessure ESV =50

ISV =70 TSV =90
FSV =70 FSV = 45
RSV =0

EF = 0.58 RSV =45

EF = 0.75

In acute MR, an increase in preload and a decrease in afterload cause an increase in end
diastolic volume (EDV ) and a decrease in end-systolic volume (ESV ), producing an
increase in total stroke volume (TSV ). However, forward stroke volume (FSV ) is
diminished because 50% of the TSV regurgitates as the regurgitant stroke volume
(RSV ), resulting in an increase in LA pressure.



CLINICAL MANIFESTATIONS

sudden onset and rapid progression
pulmonary edema

hypotension, and signs and symptoms of
cardiogenic shock

acute right-sided heart failure

history mimics an acute pulmonary process
(such as infection or acute respiratory distress
syndrome)



Physical examination

* pulmonary edema

e evidence of poor tissue perfusion with
peripheral vasoconstriction, pallor, and
diaphoresis

 arterial pulse is often rapid and of low
amplitude

* the neck veins become distended in right-
sided pressure with a marked "v" wave

e cardiac apical impulse is hyperdynamic but is

usually normal in location




* Cardiac auscultation

The murmur of acute MR may be early systolic,
midsystolic, or holosystolic.

Early termination of the murmur in acute mitral
regurgitation results from rapid equalization of
LA and LV pressures and suggests a greater
degree of regurgitation



ECG

* sinus tachycardia
* negative deflection of the P wave in lead V1

* Nonspecific ST segment and T wave
abnormalities

* |Ischemia or infarction



Unusual radiographic appearance of acute mitral regurgitation mimicking lobar

pneumonia.
A, Prominent right upper lobe alveolar infiltrate.
B, Rapid resolution occurred in 48 hours with diuretic therapy.



Ischemic acute MR
(Valve Morphology-2D)
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Apical four-chamber view A: Note the break in the continuity of the posterolateral papillary muscle with two
portions of the papillary muscle head (arrows). B: Recorded in systole. Note the marked buckling of the mitral
valve leaflet into the left atrium (LA) (upward-pointing arrow) and the ruptured papillary muscle base in the
cavity of the left ventricle (horizontal arrow). LV, ventricle; RA, right atrium; RV, right ventricle.
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Transesophageal echocardiogram recorded in a longitudinal plane in a
patient with inferior myocardial infarction and acute severe mitral
regurgitation. This frame was recorded in systole, and a large portion of the
papillary muscle head can be seen prolapsing into the left atrium (LA)
(arrows). Ao, aorta; LV, left ventricle.




Ischemic mitral regurgitation in patient with inferolateral myocardial infarction. Note
normal thickening in systole of anterior interventricular septum compared to lack of
thickening of akinetic inferolateral wall (systolic frame at right compared with
end-diastolic frame at left), with resultant posteriorly directed jet of mitral
regurgitation.



Left panel shows aneurysm of inferior wall from infarction, which results in distortion
of the LV wall leading to mitral leaflet tethering and restricted closure with development
of mitral regurgitation (right panel) .




Nonischemic acute MR
(Valve Morphology-2D)
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Transthoracic echocardiogram recorded in parasternal long-axis and apical views in a patient with a flail posterior leaflet
A: Note that the posterior leaflet and attached chordae are positioned behind the anterior leaflet (arrow), indicative of
disruption of the anatomic attachment of the posterior leaflet. B: Recorded from apical transducer position, this
phenomenon is better visualized. The downward-pointing arrow denotes the normally closed anterior leaflet and the
upward-pointing arrow indicates the flail posterior leaflet. Ao, aorta; LA, left atrium; LV, left ventricle.



HEALTH SYSTEM(A)

TE-VSM

TEE

Transthoracic (A) and transesophageal (B) echocardiograms recorded in a patient with a flail posterior mitral valve leaflet.
A: Note the distinct buckling of the posterior leaflet, the tip of which points away from the left ventricular apex. B: This
phenomenon is more clearly demonstrated when recorded from the transesophageal approach in the same patient.
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Transesophageal echocardiogram recorded in a transverse plane (A) and longitudinal plane (B) in a patient
with a flail posterior scallop (P2) of the mitral valve. A: Note the portion of the posterior leaflet of the mitral
valve curling behind the anterior leaflet in systole (arrow). B: A similar phenomenon is noted recorded at 147
degrees. In both of these planes, the posterior scallop (P2) is at the mid portion of the mitral valve

(Fig. 11.4). RV, right ventricle; Ao, aorta; LA, left atrium; LV, left ventricle.



PLAX view

Anteroseptally
directed

Posterior mitral leaflet flail
+/- ruptured chordae/papillary muscle

Anterior mitral leaflet flail
+/- ruptured chordae/papillary muscle

—
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o INferolaterally
directed
MR jet

A4C view

Anteroseptally
directed
MR jet

Inferolaterally
directed
MR jet






Treatment

focus on

reducing LVEDP,

decreasing aortic impedance to LV
ejection (so that blood flow can be
directed in a forward rather than
retrograde direction),

initiating specific therapy for the
precipitating
etiology



Vasodilator therapy is the key component of
medical management, and the preferred agent is
intravenous nitroprusside

An additional degree of afterload reduction may
oe provided by placing an IABP

f there is significant hypotension, dopamine

f LV contractility is impaired and cardiac output is
significantly reduced, the addition of dobutamine

Diuretics are useful to reduce pulmonary
congestion.



The criteria for ICU/CCU admission include
any of the following:
— need for intubation (or already intubated)

— signs/symptoms of hypoperfusion

— oxygen saturation (Sp02) <90% (despite
supplemental oxygen)

— use of accessory muscles for breathing, respiratory
rate >25/min

— heart rate <40 or >130 bpm, SBP <90 mmHg

Mebazaa A Yilmaz MB, Levy P, Ponikowski P, Peacock WF, Lanibi S, Ristic AD,
Lambrinou E, Masip |, Riley P, McDonagh T. Mueller C, DeFilippi C,
Harjola V-P, Thiele H, Piepoli MF, Metra M, Maggioni A, McMurray |,
Dickstein K, Damman K, Seferovic PM, Ruschitzka F, Leite-Moreira AF,
Bellou A, Anker SD, Flippatos G. Recommendations on pre-hospital and early
hospital management of acute heart failure: a consensus paper from the HFA of
the ESC the European Society of Emergency Medicine and the Society of Aca-
demic Emergency Medicine. Eur | Heart Fall 2015;17:544 - 558.
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