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Abstract

Cardiovascular diseases remain a major cause of health loss and a leading 
cause of death for all regions of the world. Th ere were 12.59 million deaths 
due to CVD in 1990, increasing to 17 million deaths in 2013 and 17.92 
million deaths in 2015. Th e 10 most common global causes of CVD-related
death were ischemic heart disease (IHD), ischemic stroke, hemorrhagic 
and other stroke, atrial fi brillation, peripheral arterial disease (PAD), aortic 
aneurysm, cardiomyopathy and myocarditis, hypertensive heart disease, 
endocarditis, rheumatic heart disease (RHD), and a category for other CVD 
conditions. Ischemic heart disease was the leading cause of CVD health lost
globally, as well as in each world region, followed by stroke.
Ischemic heart disease (IHD) will cause death in many way, one of them 
appear as acute coronary syndrome. Th e major symptom of patients with 
suspected acute coronary syndromes (ACS) is chest pain. Additional 
symptoms such as sweating, nausea, abdominal pain, dyspnoea and syncope
may be present. In some cases, there is atypical presentation of ACS such as 
epigastric pain, indigestion-like symptoms and isolated dyspnoea. Firstline 
diagnostic tool in the assessment of patients with suspected ACS is the 
resting 12-lead ECG, followed by cardiac biomarkers such as troponin, rule 
in and rule out algorithm, and non-invasive imaging (echocardiography
or multidetector computed tomography. Management of acute coronary 
syndrome in emergency room should begin with Initial evaluation and 
pathway, followed by diagnosis validation, risk assessment and rhythm 
monitoring, antithrombotic treatment, invasive strategy, revascularization
modalities and post-discharge management.
Acute heart failure refers to rapid onset or worsening of symptoms and/ 
or signs of HF. It is a life-threatening medical condition requiring urgent 
evaluation and treatment, typically leading to urgent hospital admission. 
Th e diagnostic workup needs to be started in the pre-hospital setting and
continued in the emergency department in order to establish the diagnosis 
in a timely manner and initiate appropriate management. Th e early phase 
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management of acute heart failure should be done with oxygen therapy 
and pharmacological therapy such as diuretic, vasodilator, vasopressor, 
thromboembolism prophylaxis or digoxin.
Cardiogenic shock (CS) is defi ned as a state of critical end organ 
hypoperfusion due to reduced cardiac output. Notably, CS forms a spectrum 
that ranges from mild hypoperfusion to profound shock. Established 
criteria for the diagnosis of CS are low systolic blood pressure, pulmonary
congestion or elevated left-ventricular fi lling pressures and signs of impaired 
organ perfusion with at least one of the following criteria altered mental 
status, cold and clammy skin, oliguria and increased serum-lactate. Basic 
treatment for cardiogenic shock include initial stabilization with volume
expansion to obtain euvolaemia, vasopressors, and inotropes plus additional 
therapy for the prevention or treatment of multiorgan system dysfunction 
(MODS). In the case of cardiogenic shock complicating AMI, early 
revascularization is the most important treatment. In current guidelines,
early revascularization by either percutaneous coronary intervention (PCI) 
or coronary artery bypass grafting (CABG) is a class 1B recommendation. 
Mechanical circulatory support can be use in consideration to overcome the 
limitations of inotropes and vasopressors with limited eff ects to maintain 
adequate perfusion pressure, prevent or reverse MODS to improve
haemodynamics and outcome. 

BACKGROUND
Cardiovascular diseases remain a major cause of health loss and a leading 
cause of death for all regions of the world. In 2015, there were an estimated 
422.7 million cases of CVD. Th ere were 12.59 million deaths due to CVD 
in 1990, increasing to 17 million deaths in 2013 and 17.92 million deaths  
in 2015. (1) 
Th e highest CVD mortality shifted from women to men.(1)  In 2013, the 
probability of premature death between the ages of 30 and 70 attributable to 
CVD was 10.8% for men and 6.7% for women globally. (2) CVD mortality 
decreased sharply for both sexes in countries with an high sociodemography 
index. Regional diff erences in CVD are likely a result of variation in 
exposure to modifi able risk factors, as well as access to eff ective health care 
interventions (1) Th e number of life years lost to premature CVD deaths 
is increasing in low- and middle-income regions. Th e largest increase in 
premature mortality attributable to CVD over the past 20 years was in East, 
South, and Southeast Asia, and parts of Latin America, as well. (2)

Th e 10 most common global causes of CVD-related death were ischemic 
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heart disease (IHD), ischemic stroke, hemorrhagic and other stroke, 
atrial fi brillation, peripheral arterial disease (PAD), aortic aneurysm, 
cardiomyopathy and myocarditis, hypertensive heart disease, endocarditis, 
rheumatic heart disease (RHD), and a category for other CVD conditions. 
Ischemic heart disease was the leading cause of CVD health lost globally, as 
well as in each world region, followed by stroke. (1)

In 2015, IHD was the leading cause of all health loss globally, as well as in 
each world region. IHD was the summation of 4 distinct disease sequels: 
acute myocardial infarction, chronic stable angina, chronic IHD, and heart 
failure due to IHD. Th ere were an estimated 7.29 million acute myocardial 
infarctions and 110.55 million prevalent cases of IHD in 2015. Th ere were 
an estimated 10.88 million prevalent cases of IHD) among persons 50 to 
54 years of age, which is more than 3-fold the number of cases for persons 
40 to 44 years of age. Th ere were an estimated 8.92 million deaths (due to 
IHD in 2015, making IHD the leading cause of death in the world. Th e 
estimated age-standardized IHD death rate was highest in Central Asia and 
Eastern Europe. (1)

CURRENT UPDATE OF ACUTE CORONARY SYNDROME

Sign and symptom of Acute Coronary Syndrome
Th e major symptom that initiates the diagnostic and therapeutic cascade in 
patients with suspected acute coronary syndromes (ACS) is chest pain. (3) 
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1. Typical chest pain is characterized by a retrosternal sensation of pressure 
or heaviness (angina) radiating to the left arm (less frequently to both 
arms or to the right arm), neck or jaw, which may be intermittent 
(usually lasting several minutes) or persistent. Additional symptoms 
such as sweating, nausea, abdominal pain, dyspnoea and syncope may 
be present. 

2. Atypical presentations include epigastric pain, indigestion-like 
symptoms and isolated dyspnoea. Atypical complaints are more often 
observed in the elderly, in women and in patients with diabetes, chronic 
renal disease or dementia. (4,5,6) 

Physical examination may identify signs of non-coronary causes of chest 
pain (e.g. pulmonary embolism, acute aortic syndromes, myopericarditis, 
aortic stenosis) or extra cardiac pathologies (e.g. pneumothorax, pneumonia 
or musculoskeletal diseases) but it is frequently unremarkable in patients 
with suspected NSTE-ACS. Cardiac auscultation may reveal a systolic 
murmur due to ischaemic mitral regurgitation, which is associated with 
poor prognosis, or aortic stenosis (mimicking ACS). (7) Rarely, a systolic 
murmur may indicate a mechanical complication (i.e. papillary muscle 
rupture or ventricular septal defect) of a sub acute and possibly undetected 
MI. (6-8)

Diagnostic test for Acute Coronary Syndrome

1. Electrocardiography

Th e resting 12-lead ECG is the fi rst-line diagnostic tool in the assessment 
of patients with suspected ACS. It is recommended to obtain it within 
10 minute of the patient’s arrival in the emergency room or, ideally, at 
fi rst contact with emergency medical services in the prehospital setting 
and to have it immediately interpreted by a qualifi ed physician. (9) 
While the ECG in the setting of NSTE-ACS may be normal in 
more than one-third of patients, characteristic abnormalities include 
ST depression, transient ST elevation and T-wave changes.(10,11) It 
is recommended to obtain additional 12-lead ECGs in the case of 
persistent or recurrent symptoms or diagnostic uncertainty. In patients 
with bundle branch block or paced rhythm, ECG is of no help for the 
diagnosis of NSTE-ACS. (3)

2. Biomarker

Biomarkers complement clinical assessment and 12-lead ECG in the 
diagnosis, risk stratifi cation and treatment of patients with suspected 
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NSTE-ACS. Measurement of a biomarker of cardiomyocyte injury, 
preferably high-sensitivity cardiac troponin, is mandatory in all patients 
with suspected NSTE-ACS.(12-14) Cardiac troponins are more sensitive 
and specifi c markers of cardiomyocyte injury than creatine kinase (CK), 
its MB isoenzyme (CK-MB) and myoglobin.(13)

Pic. 1. Diagnostic test for ACS

3. Rule in and Rule out algorithms

0 h/1 h rule-in and rule-out algorithms using high sensitivity cardiac 
troponins (hs-cTn) assays in patients presenting with suspected non-
ST-elevation myocardial infarction (NSTEMI) to the emergency 
department. 0 h and 1 h refer to the time from fi rst blood test. NSTEMI 
can be ruled-out already at presentation, if the hs-cTn concentration 
is very low. NSTEMI can also be ruled out by the combination of 
low baseline levels and the lack of a relevant increase within 1 h. 
Th ose algorithms should always be integrated with a detailed clinical 
assessment and 12-lead ECG and repeat blood sampling is mandatory 
in case of ongoing or recurrent chest pain. (3)
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Pic 2. Rule in and rule out Algorithms

4. Non-invasive imaging

a. Functional Evaluation

Transthoracic echocardiography should be routinely available in 
emergency rooms and chest pain units and performed/interpreted 
by trained physicians in all patients during hospitalization 
for NSTE-ACS. Th is imaging modality is useful to identify 
abnormalities suggestive of myocardial ischaemia or necrosis (i.e. 
segmental hypokinesia or akinesia). Moreover, echocardiography 
can help in detecting alternative pathologies associated with chest 
pain, such as acute aortic dissection, pericardial eff usion, aortic 
valve stenosis, hypertrophic cardiomyopathy or right ventricular 
dilatation suggestive of acute pulmonary embolism. Similarly, 
echocardiography is the diagnostic tool of choice for patients with 
haemodynamic instability of suspected cardiac origin.(15)

b. Anatomical Evaluation

Multidetector computed tomography (MDCT) allows for 
visualization of the coronary arteries and a normal scan excludes 
CAD. A meta-analysis of nine studies has reported overall high 
negative predictive values to exclude ACS (by excluding CAD) 
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and excellent outcome in patients presenting to the emergency 
department with low to intermediate pre-test probability for ACS 
and a normal coronary CT angiogram.(16)

Current Update Management of Acute Coronary Syndrome in 
Emergency Room (3)

Step 1: Initial evaluation and pathway

Chest pain or other atypical symptoms prompt the patient to seek 
medical attention. All patients with suspected NSTE-ACS must be 
admitted to an emergency department and evaluated rapidly by a 
qualifi ed physician. Th e delay between fi rst medical contact and ECG 
should be ≤10 min. 
Th e initial treatment measure should include nitrates (sublingual or i.v.) 
if there is persisting chest pain, hypertension or heart failure. Oxygen 
therapy should be applied in the presence of a blood oxygen saturation 
,90% or respiratory distress. Morphine (i.v. or s.c.) or alternative opiates 
are reserved for patients with persisting severe chest pain. In patients 
with ongoing chest pain and inconclusive ECG, consider immediate 
echocardiography to exclude alternative diagnoses (if appropriate in 
conjunction with CT angiography) such as pulmonary embolism, 
pericarditis or aortic dissection and at the same time to reinforce 
the suspicion of NSTE-ACS (i.e. by identifying a focal wall motion 
abnormality).

Step 2: Diagnosis validation, risk assessment and rhythm monitoring

Once the initial clinical assessment, complemented by the 12-lead 
ECG and the fi rst cardiac troponin measurement, has substantiated 
the diagnosis of NSTE-ACS, antithrombotic treatment (as described in 
step 3) as well as anti-anginal treatment (i.e. betablockers and nitrates) 
should be started.
Rhythm monitoring up to 24 hours or PCI (whichever comes fi rst) 
should be considered in NSTEMI patients at low risk for cardiac 
arrhythmias (i.e. with none of the following criteria: haemodynamically 
unstable, major arrhythmias, LVEF ,40%, failed reperfusion, additional 
critical coronary stenoses or complications related to PCI). Rhythm 
monitoring for .24 hours should be considered in NSTEMI patients at 
intermediate to high-risk for cardiac arrhythmias (i.e. if one or more of 
the above criteria are present).
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Step 3: Antithrombotic treatment

Th e choice of the antithrombotic regimen in NSTE-ACS should 
be based on the selected management strategy as well as the chosen 
revascularization modality. Aspirin and parenteral anticoagulation 
are recommended. In patients intended for a conservative treatment 
and not at high bleeding risk, ticagrelor (preferred over clopidogrel) 
is recommended once the NSTEMI diagnosis is established. In 
patients intended for an invasive strategy, the optimal timing of the 
administration of ticagrelor (preferred over clopidogrel) has not been 
adequately investigated, while prasugrel is recommended only after 
coronary angiography prior to PCI. 

Step 4: Invasive strategy

Radial access for coronary angiography and, if needed, revascularization 
is recommended. Th e timing of angiography (calculated from fi rst 
medical contact) can be classifi ed into four categories based on the risk 
profi le of the individual patient: immediate invasive strategy (<2 h) for 
patients with ongoing ischaemia, early invasive strategy (<24 h)  for 
patients who respond to the initial pharmacological treatment but are at 
increased risk and need early angiography followed by revascularization, 
invasive strategy (<72 h) for patients without recurrence of symptoms 
but with at least one intermediate-risk criterion, and selective invasive 
strategy for Patients with no recurrence of chest pain, no signs of heart 
failure, no abnormalities in the initial or subsequent ECG and no 
increase in (preferably high-sensitivity) cardiac troponin level.

Step 5: Revascularization modalities

In patients with single-vessel disease, PCI with stenting of the culprit 
lesion is the fi rst choice. In patients with multivessel disease, the decision 
for PCI or CABG should be individualized through consultation with 
the Heart Team. 

Step 6: Hospital discharge and post-discharge management

Intense risk factor modifi cation and lifestyle changes are warranted 
in all patients following NSTE-ACS, and enrolment in a cardiac 
rehabilitation programme after discharge can enhance patient adherence 
to the medical regimen, may be supportive of risk factor modifi cation 
and is associated with improved outcomes
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Prognosis and Outcome of Acute Coronary Syndrome 
At 1 year, the rates of death, MI and recurrent ACS in contemporary NSTE-
ACS registries are 10%. While early events are related to ruptured coronary 
plaques and associated thrombosis, the majority of later events may be the 
result of coronary and systemic atherosclerosis progression.(17,18)

Challenge of Preventing Acute Coronary Syndrome
Secondary prevention of CV events, including optimal medical therapy, 
other strategies for risk factor modifi cation and lifestyle changes such as 
diet, exercise and smoking cessation, is of paramount importance because 
after an ACS episode, patients remain at high risk for recurrent ischaemic 
events. Secondary prevention has been shown to have a major impact on 
long-term outcome in these patients.(3,19)

Pic 3. Recommendation for Long Term Management After Non ST-
Elevation ACS
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CURRENT UPDATE MANAGEMENT OF ACUTE 
DECOMPENSATED HEART FAILURE WITH LUNG EDEMA IN 
EMERGENCY ROOM
AHF refers to rapid onset or worsening of symptoms and/or signs of HF. 
It is a life-threatening medical condition requiring urgent evaluation and 
treatment, typically leading to urgent hospital admission. Acute myocardial 
dysfunction (ischaemic, infl ammatory or toxic), acute valve insuffi  ciency 
or pericardial tamponade are among the most frequent acute primary 
cardiac causes of AHF.  (20) Th e diagnostic workup needs to be started in 
the pre-hospital setting and continued in the emergency department (1) in 
order to establish the diagnosis in a timely manner and initiate appropriate 
management. (20)

Clinical classifi cation can be based on bedside physical examination in 
order to detect the presence of clinical symptoms/signs of congestion (‘wet’ 
vs. ‘dry’ if present vs. Absent) and/or peripheral hypoperfusion (‘cold’ vs. 
‘warm’ if present vs. Absent). (20)

Pic 4. Clinical profi les of patients with acute heart failure based on the 
presence/absence of congestion and/or hypoperfusion (20)
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Management of the early phase

1. Oxygen therapy and/or ventilatory support

In AHF, oxygen should not be used routinely in non-hypoxaemic 
patients, as it causes vasoconstriction and a reduction in cardiac output.
(21,22)

2. Pharmacological therapy

a. Diuretic
Th e initial approach to congestion management involves i.v. 
diuretics with the addition of vasodilators for dyspnoea relief if 
blood pressure allows. To enhance diuresis or overcome diuretic 
resistance, options include dual nephron blockade by loop diuretics 
(i.e. furosemide) with thiazide diuretics or natriuretic doses of 
MRAs.(23,24) However, this combination requires careful monitoring 
to avoid hypokalaemia, renal dysfunction and hypovolaemia.

b. Vasodilator
Intravenous vasodilators are the second most often used agents 
in AHF for symptomatic relief; however, there is no robust 
evidence confi rming their benefi cial eff ects.Th ey have dual benefi t 
by decreasing venous tone (to optimize preload) and arterial 
tone (decrease afterload). Consequently, they may also increase 
stroke volume. Vasodilators are especially useful in patients with 
hypertensive AHF, whereas in those with SBP <90 mmHg (or with 
symptomatic hypotension) they should be avoided. (20)

c. Vasopressor
Drugs with prominent peripheral arterial vasoconstrictor action 
such as norepinephrine or dopamine in higher doses (>5 μg/kg/
min) are given to patients with marked hypotension. Th ese agents 
are given to raise blood pressure and redistribute blood to the 
vital organs. However, this is at the expense of an increase in LV 
afterload. (20)

d. Th romboembolism prophylaxis
Th romboembolism prophylaxis with heparin or another 
anticoagulant is recommended unless contraindicated or unnecessary 
(because of existing treatment with oral anticoagulants). (20)
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e. Digoxin
Digoxin is mostly indicated in patients with AF and rapid 
ventricular rate (>110 bpm) and given in boluses of 0.25–0.5 mg 
i.v. if not used previously (0.0625–0.125 mg may be an adequate 
dose in patients with moderate to severe renal dysfunction). (20)

Pic. 5 Management of patients with acute heart failure based on clinical 
profi le during an early phase (20)

CURRENT UPDATE MANAGEMENT OF CARDIOGENIC SHOCK 
IN EMERGENCY SETTING
Cardiogenic shock (CS is defi ned as a state of critical end organ hypoperfusion 
due to reduced cardiac output. Notably, CS forms a spectrum that ranges 
from mild hypoperfusion to profound shock. Established criteria for the 
diagnosis of CS are: (i) systolic blood pressure ,90 mmHg for 30 min or 
vasopressors required to achieve a blood pressure ≥90 mmHg; (ii) pulmonary 
congestion or elevated left-ventricular fi lling pressures; (iii) signs of impaired 
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organ perfusion with at least one of the following criteria: (a) altered mental 
status; (1) cold, clammy skin; (1) oliguria; (d) increased serum-lactate. (25)

Pic. 6. Treatment algorithm for patients with cardiogenic shock 
complicating acute myocardial infarction

References:
1. Gregory  A. Roth CJ, Amanuel Abajobir, Foad Abd-Allah, Semaw Ferede 

Abera, Gebre Abyu, et al. Global, Regional, and National Burden of 
Cardiovascular Diseases for 10 Causes, 1990 to 2015. JOURNAL OF 
THE AMERICAN COLLEGE OF CARDIOLOGY. 2017;70:25.

2. Gregory  A. Roth MDH, Andrew E. Moran, Valery Feigin, George 
A. Mensah, Mohsen Naghavi, et al. Global and Regional Patterns 
in Cardiovascular Mortality From 1990 to 2013. Circulation AHA 
Journal. 2015:21.

3. Marco R offi   CP, Jean-Philippe Collet, Christian Mueller, Marco 
Valgimigli, Felicita Andreotti, et al. 2015 ESC Guidelines for the 



14
THE 2ND INTERNATIONAL CONFERENCE ON CARDIOVASCULAR DISEASES

From Genes to Novel Therapy

management of acute coronary syndromes in patients presenting 
without persistent ST-segment elevation. European Heart Journal. 
2016:59.

4. John G  Canto CF, Catarina I Kiefe, Jeroan J Allison, Qing Li, Ellen 
Funkhouser. Atypical presentations among Medicare benefi ciaries 
with unstable angina pectoris. American Journal Of Cardiology. 
2002;90(3):5.

5. Martha  H. Mackay  PAR, Joy L. Johnson, Karin H. Humphries, 
Christopher E. Buller. Gender diff erences in symptoms of myocardial 
ischaemia. European Heart Journal. 2011;32(24):14.

6. Maria R ubini Gimenez MR, Raphael Twerenbold, et al. Sex-Specifi c 
Chest Pain Characteristics in the Early Diagnosis of Acute Myocardial 
Infarction. JAMA Internal Medicine. 2014;174(2):8.

7. Anita P ersson MH, Johan Herlitz, Th omas Karlsson, Torbjørn Omland, 
Kenneth Caidahl. Long-term prognostic value of mitral regurgitation in 
acute coronary syndromes. Heart. 2010;96:5.

8. Christo ph Gräni OS, Manuel Bischof, Pietro E Cippà, Till Hauff e, 
Lukas Zimmerli, et al. Diagnostic performance of reproducible chest 
wall tenderness to rule out acute coronary syndrome in acute chest pain: 
a prospective diagnostic study. BMJ Open. 2015;5:8.

9. Deborah  B. Diercks WFP, Brian C. Hiestand, Anita Y. Chen, Charles 
V, Pollack Jr, J. Douglas Kirk, et al. Frequency and Consequences 
of Recording an Electrocardiogram >10 Minutes After Arrival in an 
Emergency Room in Non–ST-Segment Elevation Acute Coronary 
Syndromes (from the CRUSADE Initiative). American Journal Of 
Cardiology. 2006;97(4):5.

10. Borja I banez SJ, Stefan Agewall, Manuel J. Antunes, Chiara Bucciarelli-
Ducci, He´ctor Bueno, et al. ESC Guidelines for the management of 
acute myocardial infarction in patients presenting with ST-segment 
elevation. European Heart Journal. 2018;39:67.

11. Stefano  Savonitto DA, Christopher B. Granger,  et al. Prognostic Value 
of the Admission Electrocardiogram in Acute Coronary Syndromes. 
JAMA Internal Medicine. 1999;8:6.

12. Kristia n Th ygesen JSA, Allan S. Jaff e, Maarten L. Simoons, Bernard R. 
Chaitman, Harvey D, et al. Th ird Universal Defi nition of Myocardial 
Infarction. European Heart Journal. 2012;33:16.

13. Kristia n Th ygesen JM, Evangelos Giannitsis, Christian Mueller, Bertil 
Lindahl, Stefan Blankenberg, et al. How to use high-sensitivity cardiac 
troponins in acute cardiac care. European Heart Journal. 2012;33:5.

14. P Lance llotti SP, T, Edvardsen, B Cosyns, AN Nescovic, R Dulgheru, 
et al. Th e use of echocardiography in acute cardiovascular care: 



15Current Update of Cardiovascular Disease in Emergency

recommendations of the European Association of Cardiovascular 
Imaging and the Acute Cardiovascular Care Association. European 
Heart Journal Acute Cardiovascular Care. 2015;4:2.

15. Z Samad  AH, SS Mahmood, K Pieper, MR patel, DL simel, et al. A meta-
analysis and systematic review of computed tomography angiography as 
a diagnostic triage tool for patients with chest pain presenting to the 
emergency department. Nournal Nuclear Cardiology. 2012;19:12.

16. WC Chan g EB, CB granger, RA Harrington, RM calif, ML Simoons. 
Dynamic prognostication in non-ST-elevation acute coronary 
syndromes: insights from GUSTO-IIB and PURSUIT. AMerican 
Heart Journal. 2004;148:9.

17. KA Fox  RJA, SG Goodman, PG Steg, K Pieper, A Quil, et al. Time course 
of events in acute coronary syndromes: implications for clinical practice 
from the grace registry. . National Clinical Practice Cardiovascular 
Medicine. 2008;5:9.

18. CK Chow  Sj, P Rao Mellaini, KA Fox, SS Anand, S Yusuf. Association of 
diet, exercise, and smoking modifi cation with risk of early cardiovascular 
events after acute coronary syndromes. . Circulation. 2010;121:8.

19. Piotr P onikowski AAV, Stefan D Anker, Héctor Bueno, John G 
F Cleland, Andrew J S Coats, et al. 2016 ESC Guidelines for the 
diagnosis and treatment of acute and chronic heart failure: Th e Task 
Force for the diagnosis and treatment of acute and chronic heart failure 
of the European Society of Cardiology (ESC). European Heart Journal. 
2016;37  (27):81.

20. JM Rawl es AK. Controlled trial of oxygen in uncomplicated myocardial 
infarction. . Br Medical Journal  1976;1:2.

21. JH Park   SB, C Berry , JJ Morton ,  JJV McMurray. Potentially 
detrimental cardiovascular eff ects of oxygen in patients with chronic 
left ventricular systolic dysfunction. Heart 2010;96:5.

22. ZL Cox  DL. Loop diuretic resistance in heart failure: resistance etiology-
based strategies to restoring diuretic effi  cacy. Journal  Cardiology Failure. 
2014;20:11.

23. RJ Ment z KK, GP Rossi , AA Voors , JGF Cleland , SD Anker.et al.  
. Decongestion in acute heart failure. European Journal Heart Fail. 
2014;16:11.

24. Reynold s HR HJ. Cardiogenic shock. Current concepts and improving 
outcomes. . Circulation. 2008;117:11.

25. Holger  Th iele EMO, , Steff en Desch, IngoEitel, Suzanne deWaha. 
Clinical update: Management of cardiogenic shock. European Heart 
Journal. 2015;36:7.



16
THE 2ND INTERNATIONAL CONFERENCE ON CARDIOVASCULAR DISEASES

From Genes to Novel Therapy


