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The more common causes of dyspnea in emergency medical rescue situa-
tions, in hospital emergency rooms, and in general medical practice*

Heart failure (15-16%) COPD (16.5%) Acute bronchitis (24.7%)

Pneumonia (10-18%) Heart failure (16.1%) Acute upper respiratory
infection (9.7%)

COPD (13%) Pneumonia (8.8%) Other airway infection
(6.5%)

Bronchial asthma (5-6%) | Myocard. infarction (5.3%) | Bronchial asthma (5.4%)

Acute coronary syndrome | Atrial fibrillation or flutter | COPD (5.4%)
(3-4%) (4.9%)

Pulmonary embolism (2%) | Malignant tumor (3.3%) Heart failure (5.4%)

Lung cancer (1-2%) Pulmonary embolism Hypertension (4.3%)
(3.3%)

] Deutsches Arzteblatt International | Dtsch Arztebl Int 2016; 113: 834-45
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Figure |. Fragmentation in care. Multiple physicians and multiple specialties are involved in the care of patients with acute heart
failure (AHF). During the course of heart failure (HF), several episodes of AHF may develop. ER: emergency room; GP: general
practitioner; ICU: intensive care unit.
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2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Developed with the special contribution of the Heart Failure

Association (HFA) of the ESC
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Table 3.1

Definition of heart failure with preserved (HFpEF), mid-range (HFmrEF) and reduced ejection fraction

(HFrEF)
Type of HF HFrEF HFmrEF HFpEF
Symptoms  Signs® Symptoms * Signs* Symptoms * Signs®

g LVEF <40% LVEF 40-49% LVEF =50%

E _ |. Elevated levels of natriuretic peptides®; |. Elevated levels of natriuretic peptides®;

o 2. At least one additional criterion: 2. At least one additional criterion:

v a.relevant structural heart disease (LVH and/or LAE), a. relevant structural heart disease (LVH and/or LAE),
b. diastolic dysfunction (for details see Section 4.3.2). b. diastolic dysfunction (for details see Section 4.3.2).




12. Acute heart failure

Recommendations regarding applied diagnostic measurements

Recommendations Class® | Level® Ref®

Upon presentation a measurement of plasma natriuretic peptide level (BNP, NT-proBMNP 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.

531-534

Ar 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.




Table 12.3 Causes of elevated concentrations of

natriuretic peptides®*~ %4

Cardiac Heart failure

Acute coronary syndromes

Pulmaonary embolism

Myocarditis

Left ventricular hypertrophy
Hypertrophic or restrictive cardiomyopathy
Valvular heart disease

Congenital heart disease

Atrial and ventricular tachyarrhythmias
Heart contusion

Cardioversion, ICD shock

Surgical procedures involving the heart
Pulmeonary hypertension

Non-cardiac | Advanced age

|schaemic stroke

Subarachnoid haemerrhage

Renal dysfunction

Liver dysfunction (mainly liver cirrhosis with ascites)

Paraneoplastic syndrome

Chronic ebstructive pulmonary disease

Severe infections (including pneumenia and sepsis)

Severe burns

Anaemia

Severe metabolic and hormone abnormalities
(e.g. thyrotoxicosis, diabetic ketosis)




B THE RATIONAL CLINICIAN'S CORNER
CLINICAL EXAMINATION

Does This Dyspneic Patient in the Emergency
Department Have Congestive Heart Failure?

Charlie S. Wang, MD

J. Mark FitzGerald, MB, DM
Michael Schulzer, MD, PhD
Edwin Mak

Najib T. Ayas, MD, MPH

JAMA, October 19, 2005—Vol 294, No. 15
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Category Mechanismst

Increased respiratory drive Increased left ventricular end diastolic pressure —
pulmonary venous congestion — stimulation of
pulmonary J receptors (transmitted by vagal afferents
to brain)

Pulmonary venous congestion — ventilation/perfusion
mismatch, shuntf — hypoxemia — stimulation of
central and peripheral chemoreceptors

Increased work of breathing Pulmonary venous congestion — reduced lung compliance
— increased airways resistance — increased elastic
and resistive work of breathing — mismatch between
afferent information from upper airway, lower airway,
chest wall mechanoreceptors, and efferent signals to
respiratory muscles

Weakness of respiratory Activation of catabolic factors — myopathy (structural,
pump muscles biochemical, functional abnormalities of skeletal
respiratory muscles) — reduced respiratory muscle
efficiency and endurance — mismatch between
afferent mechanoreceptors and efferent signals to
respiratory muscles

Psychological Anxiety, depression — altered central perception




Table 3. Summary of Diagnostic Accuracy of Findings on History and Physical Examination in Emergency Department Patients

Pooled Summary LR (95% CI)*
Finding ISensitiw..ri’q( Specifin:i’q(I | Positive Negative |
Initial clinical judgment'?31.40.55 0.61 0.86 4.4 (1.8-10.0) 0.45 (0.28-0.73)
History
Heart failurg®1:4345.48.53.56 0.60 0.90 5.8 (4.1-8.0 0.45 (0.38-0.53)
Myocardial infarction?!-43-45.4852 0.40 0.87 3.1 2.0-4.9) 0.69 (0.58-0.82)
Coronary artery disease®® #5358 0.52 0.70 1.8(1.1-2.8) 0.68 (0.48-0.96)
Dyslipidemia®® 0.23 0.87 1.7 (0.43-6.9) 0.89 (0.69-1.1)
Diabetes mellitug?>+5.48.58 0.28 0.83 1.7 (1.0-2.7) 0.86 (0.73-1.0)
Hypertension?3541.43-45.48.,53.56 0.60 0.56 1.4 (1.1-1.7) 0.71 (0.55-0.93)
Smoker*® 0.62 0.27 0.84 (0.58-1.2) 1.4 (0.58-3.6)

Chronic obstructive pulmonary diseasg®454853 0.34 0.57 0.81

—_—

0.60-1.1) 1.1 (0.95-1.4)




Fable 3. Summary of Diagnostic Accuracy of Findings on History and Physical Examination in Emergency Department Patients

I
Sensitivity

1
Specificity

Summary LR (95% CI)*

Finding Positive Negative
Symptoms
Paroxysmal nocturnal dyspnea®-45.485356 0.41 0.84 2.6 (1.5-4.5) 0.70 (0.54-0.91)
Orthopnea?.4143-45.48.53.56 0.50 0.77 2.2(1.2-3.9) 0.65 (0.45-0.92)
Edema-8.:2 0.51 0.76 2.1 (0.92-5.0) 0.64 (0.39-1.1)
Dyspnea on exertion® 0.84 0.34 1.3(1.2-1.4) 0.48 (0.35-0.67)
Fatigue and weight gain® 0.31 0.70 1.0 (0.74-1.4) 0.99 (0.85-1.1)
Cough45:48.53.56 0.36 0.61 0.93 (0.70-1.2) 1.0 (0.87-1.3)
Physical examination

Third heart sound (ventricular filling gallop)3®41:43-45.4853.56 0.13 0.99 11 (4.9-25.0) 0.88 (0.83-0.94)
Abdominojugular reflux®' 0.24 0.96 6.4 (0.81-51.0) 0.79 (0.62-1.0)
Jugular venous distension?41:43-45.48.53,5 0.39 0.92 5.1(3.2-7.9) 0.66 (0.57-0.77)
Ralgg?.41.434548.53,5 0.60 0.78 2.8(1.9-4.1) 0.51 (0.37-0.70)
Any murmur3e4.4853 0.27 0.90 26 (1.7-4.1) 0.81 (0.73-0.90)
Lower extremity edema?!-43-45.53.56 0.50 0.78 2.3 (1.5-3.7) 0.64 (0.47-0.87)
Valsalva maneuver®! 0.73 0.65 2.1 (1.0-4.2) 0.41 (0.17-1.0)
Systolic blood pressure <100 mm Hg*® 0.06 0.97 2.0 (0.60-6.8) 0.97 (0.91-1.0)
Fourth heart sound (atrial gallop)-48:53 0.05 0.97 1.6 (0.47-5.5) 0.98 (0.93-1.0)
Systolic blood pressure =150 mm Hg*® 0.28 0.73 1.0 (0.69-1.6) 0.99 (0.84-1.2)
Wheezing?-44:45:4853 0.22 0.58 0.52 (0.38-0.71) 1.3(1.1-1.7)
Ascites*® 0.01 0.97 0.33 (0.04-2.9) 1.0(0.99-1.1)
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Table 4. Summary of Diagnostic Accuracy of Findings on Chest Radiograph and Electrocardiogram in Emergency Department Patients

Pooled Summary LR (95% CI)*
Finding ISnarns:itiwit'l.nr 5‘:4:‘»&::i’fi‘t:itj,.l'I | Positive Negative |
Chest radiograph
Pulmonary venous congestion® 145484 0.54 0.96 12.0 (6.8-21.0) 0.48 (0.28-0.83)
Interstitial edema*'=* 0.34 0.97 12.0 (5.2-27.0) 0.68 (0.54-0.85)
Alveolar edema®' 0.06 0.99 6.0 (2.2-16.0) 0.95 (0.93-0.97)
Cardiomegaly-41.43-45.48 0.74 0.78 3.3(2.4-4.7) 0.33 (0.23-0.48)
Pleural effusion(s)*®*! 0.26 0.92 3.2 (2.4-4.3) 0.81 (0.77-0.85)
Any edema*** 0.70 0.77 3.1 (0.60-16.0) 0.38 (0.11-1.3)
Pneumonia®’ 0.04 0.92 0.50 (0.29-0.87) 1.0 (1.0-1.1)
Hyperinflation*! 0.03 0.92 0.38 (0.20-0.69) 1.1 (1.0-1.1)
Flectrocardiogram
Atrial fibrillation?®-4344.48.56 0.26 0.93 3.8(1.7-8.8) 0.79 (0.65-0.96)
New T-wave changes® 0.24 0.92 3.0(1.7-5.3) 0.83 (0.74-0.92)
Any abnormal finding*'=* 0.50 0.78 2.2 (1.6-3.1) 0.64 (0.47-0.88)
ST elevation®4® 0.05 0.97 1.8 (0.80-4.0) 0.98 (0.94-1.0)
ST depression™®4# 0.11 0.94 1.7 (0.97-2.9) 0.95 (0.90-1.0)
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Table 5. Summary of Operating Characteristics of Serum BNP in Emergency Department

Patients
Pooled Summary LR (95% CI)
|Sr:.»nsiti'l..rityr S;:uec:ifit:.:ity.r| | Positive
Clinical judgment or BNP 0.94 0.70 3.1 (2.8-3.5) 0.09 (0.06-0.11)
=100 pg/mL*°*
BNP alone, pg/mL
=25(%6:43.55 0.89 0.81 4.6 (2.6-8.0) 0.14 (0.06-0.33)
=2 (()36:42-44.46,54.55 0.92 0.75 3.7 (2.6-5.4) 0.11 (0.07-0.18)
=15()39:43:44,48,54-56 0.89 0.71 3.1 (2.1-4.5) 0.15(0.11-0.21)
=1(Q(36:39:42-44,47.:48,54-56 0.93 0.66 2.7 (2.0-3.9) 0.11 (0.07-0.16)
=>8(38:43:4748 0.96 0.71 3.3 (1.8-6.3) 0.06 (0.03-0.13)
=53 44.54 0.97 0.44 1.7 (1.2-2.6) 0.06 (0.03-0.12)

Abbreviations: BNP, B-type natriuretic peptide; Cl, confidence interval; LR, likelihood ratio.
*Either an initial clinical probability of heart failure =80% or BNP =100 pg/mL was considered a positive result. A nega-
tive result was a clinical probability of heart failure <80% and BNP <100 pg/mL.
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Table 6. Diagnostic Accuracy of History, Physical Examination, and Tests of Cardiac Function
in Emergency Department Patients With History of Asthma or Chronic Obstructive Pulmonary

Disease™
Positive LR Negative LR
Finding Sensitivity Specificity 95% CI)t (95% CI)t
Initial clinical judgment 0.37 0.96 9.9 (6.3-18 0.65 (0.55-0.77)
. e ———

History
Atrial fibrillation 0.32 0.92 4.1 (2.5-6.6) 0.74 (0.63-0.85)
Coronary artery bypass grafting 0.13 0.95 2.8 (1.3-5.8) 0.92 (0.84-0.99)
Myocardial infarction 0.25 0.88 2.2 (1.4-3.5) 0.84 (0.74-0.96)
Diabetes mellitus 0.26 0.87 2.0 (1.3-3.2) 0.85 (0.74-0.97)
Coronary artery disease 0.49 0.75 2.0 (1.5-2.6) 0.67 (0.54-0.84)
Angina 0.21 0.88 1.7 (1.0-2.8) 0.90 (0.80-1.0)
Hypertension 0.54 0.55 1.2(0.95-1.5) 0.84 (0.65-1.1)
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Table 6. Diagnostic Accuracy of History, Physical Examination, and Tests of Cardiac Function
in Emergency Department Patients With History of Asthma or Chronic Obstructive Pulmonary

Disease*
Positive LR Negative LR
Finding Sensitivity Specificity (95% CI)t (95% CI)t
Symptoms
Orthopnea 0.70 0.44 1.3(1.1-1.5) 0.68 (0.48-0.95)
Fatigue 0.74 0.34 1.1(0.96-1.3) 0.79(0.54-1.2)
Nocturnal cough 0.49 0.47 0.93 (0.73-1.2) 1.1 (0.85-1.4)
Physical examination
Third heart sound (ventricular 0.17 1.00 57.0 (7.6-425) 0.83 (0.75-0.91)
filling gallop)
Jugular venous distension 0.41 0.90 3 (2.8-6.95) 0.65 (0.54-0.78)
Lower extremity edema 0.69 0.75 7 (2.2-3.5) 0.41 (0.30-0.57)
Rales 0.71 0.73 6 (2.1-3.3) 0.39 (0.28-0.55)
Hepatic congestion 0.14 0.94 4 (1.2-4.7) 0.91 (0.84-1.0)
Enlarged heart 0.03 0.98 6 (0.43-6.2) 0.99 (0.95-1.0)
Wheezing 0.42 0.50 0.85 (0.65-1.1) 2 (0.94-1.4)
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Table 6. Diagnostic Accuracy of History, Physical Examination, and Tests of Cardiac Function

in Emergency Department Patients With History of Asthma or Chronic Obstructive Pulmonary
Disease*

Positive LR Negative LR

Finding Sensitivity Specificity (95% CI)t (95% CI)t

Symptoms

Orthopnea 0.70 0.44 1.3(1.1-1.5) 0.68 (0.48-0.95)

Faligue 0.74 0.34 1.1(0.96-1.3) 0.79 (0.54-1.2)

Nocturnal cough 0.49 0.47 0.93 (0.73-1.2) 1.1 (0.85-1.4)
Physical examination

Third heart sound (ventricular 0.17 1.00 57.0 (7.6-425) 0.83 (0.75-0.91)

filling gallop)

Jugular venous distension 0.41 0.90 3 (2.8-6.95) 0.65 (0.54-0.78)

Lower extremity edema 0.69 0.75 7 (2.2-3.5) 0.41 (0.30-0.57)

Rales 0.71 0.73 6 (2.1-3.3) 0.39 (0.28-0.55)

Hepatic congestion 0.14 0.94 4 (1.2-4.7) 0.91 (0.84-1.0)

Enlarged heart 0.03 0.98 6 (0.43-6.2) 0.99 (0.95-1.0)

Wheezing 0.42 0.50 0.85 (0.65-1.1) 2 (0.94-1.4)
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Table 6. Diagnostic Accuracy of History, Physical Examination, and Tests of Cardiac Function

in Emergency Department Patients With History of Asthma or Chronic Obstructive Pulmonary

Disease™

Positive LR Negative LR

Finding Sensitivity Specificity (95% CI)t (95% CI)t

Chest radiograph

Edema 0.34 0.97 11.0 (6.8-22.0) 0.68 (0.58-0.79)

Cardiomegaly 0.49 0.93 1(4.5-11.0) 0.54 (0.44-0.67)

Pleural effusion(s) 0.26 0.94 6 (2.6-8.0) 0.78 (0.69-0.89)

Pneumonia 0.08 0.92 0 (0.46-2.3) 0 (0.93-1.1)

Hyperinflation 0.08 0.85 0.53 (0.25-1.1) 1(1.0-1.2)

Normal 0.05 0.57 0.11 (0.04-0.28) 7 (1.5-1.8)
Electrocardiogram

Atrial fibrillation 0.31 0.95 0(3.4-10.0) 0.73 (0.63-0.84)

Ischemic ST-T waves 0.21 0.95 4.6 (2.4-8.7) 0.83 (0.74-0.93)

Q waves 0.22 0.93 1(1.8-5.5) 0.84 (0.75-0.94)
B-type natriuretic peptide 0.93 0.77 1(3.3-5.0) 0.09 (0.04-0.19)

=100 pg/mL
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DECISION: RESULTS OF TEST: STATE OF PATIENT: QUTCOME :

isease .
Oi Disease - Treated

Administer Treatment +
No Disease - Treated

No Disease

Disease )
Disease - Treated

(true positive)
Test Result Positive + P (Test Performed)

(Administer Treatment ) _
(false positive)

No Disease - Treated

[Ll Perform No Disease ( Test Performed)
r‘l Diagnostic Test

Disease _

ol . Disease - Not Treated
Test Result Negative Uisy negoative) (Test Performed)
(Withhold Treatment) :

(true neqative) .

No Disease - Not Treated
No Disease (Test Performed )
Disease

Disease - Not Treated
Withhold Treatment +

: No Disease - Not Treated
No Disease

Figure 1. A Decision Tree Demonstrating Three Available Options — Withholding Therapy (Lower Branch), Administering
Therapy (Top Branch), and Performing a Diagnostic Test (Middle Branch).

The square denotes the decision, and the circles chance events.
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Figure 2. Effect of Differences in the Reliability and Risks of Diagnostic Tests on the Two Thresholds.
In all portions of the figure, the probability of disease (depicted on the horizontal axis) ranges from 0 to 1.



Pre-Test Post-Test
Probability LR Probability

86%: + Lung US
81%: BNP 1200-1500 pg/mL
80%: Pulmonary Edema on CXR
78%: Reduced EF Bedside Echo

62%: BNP 400-500 pg/mL

29%: No Pulmonary Edema on CXR

11%: - Lung US
10%: BNP 0-100 pg/mL
6%: NT-ProBNP 0-100 pg/mL

46%

Figure 2. Posterior probabilities yielded by different diagnostic tests when starting at a pretest probability of 46%. BNP = B-type
natriuretic peptide; CXR = chest radiograph; LR = likelihood ratio; NT-proBNP = N-terminal proB-type natriuretic peptide.
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Identification of acute
aetiology:

C acute Coronary syndrome
H Hypertension emergency

A Arrhythmia
M acute Mechanical cause®
P Pulmonary embolism Yes

Immediate initiation
of specific treatment
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78%

P<0.001

p-value

8% 4%

Typical pain Atypical pain Dyspnea
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0.00%

Typical pain Atypical pain Dyspnea

Figure 1 (A) The presenting symptoms across acute coronary syndrome (ACS) and (B) mortality rate in ST-elevation myocardial
infarction (STEMI) and non-ST elevation acute coronary syndrome (NSTEACS) according to the presenting symptoms.
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Table 13 Risk criteria mandating invasive strategy in
NSTE-ACS

Very-high-risk criteria
* Haemodynamic instability or cardiogenic shock

* Recurrent or ongoing chest pain refractory to medical treatment

* Life-threatening arrhythmias or cardiac arrest

* Mechanical complications of M|

* Acute heart failure

* Recurrent dynamic 5T-T wave changes, particularly with intermittent
ST-elevation

High-risk criteria

* Rise or fall in cardiac troponin compatible with M|

* Dynamic 5T- or T-wave changes (symptomatic or silent)

= GRACE score =140

Intermediate-risk criteria

= Diaberes mellicus

* Renal insufficiency (eGFR <60 mL/min/1.73 m¥)

* LVEF <40% or congestive heart failure

* Early post-infarction angina

* Prior PCI

* Prior CABG

= GRACE risk score > 109 and <140
Low-risk criteria

= Any characteristics not mentioned above




Symptoms Onset

First medical contact —» NSTE-ACS diagnosis

Very high [P Immediate transfer to PCl center Very high

Same-day transfer

Transfer
Intermediate

Intermediate -«

Risk stratification

Transfer
optional
{_-_________

B 5
5- g ITHT:I;E Invasive H‘:::ﬁn:;e
g (<2hr) (<72 hr) i

EM5 = emergency medical services; PCl = percutaneous coronary intervention.
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THE PATHOGENESIS OF ACUTE PULMONARY EDEMA ASSOCIATED WITH HYPERTENSION

THE PATHOGENESIS OF ACUTE PULMONARY EDEMA
ASSOCIATED WITH HYPERTENSION

SanJAy K. GAnDHI, M.D., Joun C. Powers, M.D., AspeL-MoHseN Nomelr, M.D., KAReN FowLE, R.T., R.D.C.S.,
DaLane W. Kitzman, M.D., Kevin M. Rankin, M.D., ano WiLLiam C. LitTLe, M.D.

Conclusions In patients with hypertensive pulmo-
nary edema, a normal ejection fraction after treatment
suggests that the edema was due to the exacerba-
tion of diastolic dysfunction by hypertension — not
to transient systolic dysfunction or mitral regurgita-
tion. (N Engl J Med 2001;344:17-22.)
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Diagnostic algorithm: high-risk PE

Suspected PE with shock or hypotension
l_ CT angiography immediately available _lr

No Yes

l

Echocardiography

RV overload

I v
J' l CT angiography
No Yeg=—p  available and —p CT angiography

patient stabilized |
A 4 1
No other test available Positive Negative
or patient unstable
v
Search for other causes | 1 ____ » | PE-specific treatment: Search for other causes
of haemodynamic instability primary reperfusion of haemodynamic instability
EUROPEAN

' www.escardio.org/guidelines nal (2014):doi:10.1093/eurheartjlehu283 SOCIETY OF
CARDIOLOGY*
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Classification of early mortality risk

Risk parameters and scores

ity ri Shock or PESI Signs of RV Cardiac
S I A hypotension Class llI-V dysfunction laboratory
or sPESI >1 on an imaging biomarkers

test
High

Intermediate :
Inten;r;?hfilate- - + Either one (or none) positive

©

" www.escardio.org/guidelines Journal (2014):doi:10.1093/eurheartjlehu283 SOCIETY OF

CARDIOLOGY*




Original and simplified pulmonary embolism
severity index (PESI)

Age Agen years (if agt;I fg(l)n:/ears)
Male sex +10 =
Cancer +30 1
Chronic heart failure +10

Chronic pulmonary disease +10 1
Pulse rate 2110 b.p.m. +20 1
Systolic blood pressure <100 mmHg +30 1
Respiratory rate >30 breaths per minute +20 =
Temperature <36°C +20 =
Altered mental status +60 =
Arterial oxyhaemoglobin saturation <90% +20 i

N\

" www.escardio.org/guidelines leart Journal (2014):doi:10.1093/eurheartjlehu283 SOCIETY OF
. . CARDIOLOGY*




Original and simplified pulmonary embolism
severity index (PESI)

‘Parameter Original version
Risk strata
Class I: £65 points 0 points = 30-day
very low 30-day mortality risk (0-1.6%) mortality risk 1.0%
Class Il: 66-85 points (95% CI1 0.0%-2.1%)

low mortality risk (1.7-3.5%)

Class Ill: 86-105 points
moderate mortality risk (3.2-7.1%)

Class IV: 106-125 points 21 point(s) = 30-day
high mortality risk (4.0-11.4%) mortality risk 10.9%
Class V: >125 points (95% CI 8.5%-13.2%)

very high mortality risk (10.0-24.5%)

©

~ www.escardio org/guidelines Journal (2014):doi:10.1093/eurheartjlehu283  sociery oF
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Prognostic assessment

Recommendations Class | Level

Initial risk stratification of suspected or confirmed PE based on the presence
of shock or persistent hypotension is recommended to identify patients at
high-risk of early mortality.

In patients not at high-risk, use of a validated clinical risk prediction score,
preferably the PESI or sPESI, should be considered to distinguish between
low- and intermediate-risk PE.

# In patients at intermediate risk, assessment of the right ventricle with echo-

cardiography or CT, and of myocardial injury using a laboratory biomarker,
should be considered for further risk stratification.

EUROPEAN

www.escardio.org/guidelines t Journal (2014):d0i:10.1093/eurheartjlehu283 SOCIETY OF
CARDIOLOGY*




Acute phase treatment

Recommendations Class | Level

PE without shock or hypotension (intermediate or low risk)

Reperfusion treatment

Routine use of primary systemic thrombolysis is not recommended in patients
without shock or hypotension.

Close monitoring is recommended in patients with intermediate-high risk PE to P
permit early detection of haemodynamic decompensation and timely initiation

of rescue reperfusion therapy.
Thrombolytic therapy should be considered for patients with intermediate-

high-risk PE and clinical signs of haemodynamic decompensation.

Surgical pulmonary embolectomy may be considered in intermediate-high-
risk patients if the anticipated risk of bleeding under thrombolytic treatment is
high.

Percutaneous catheter-directed treatment may be considered in intermediate-
high-risk patients if the anticipated risk of bleeding under thromb olytic
treatment is high.

g www.escardio.org/guidelines Journal (2014):doi:10.1093/eurheartjiehu283 SOCIETY OF

CARDIOLOGY*®
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Echocardiographic probability of pulmonary hypertension
in symptomatic patients with a suspicion of pulmonary
hypertension according with PTRV & additional signs

Peak tricuspid regurgitation velocity Presence of other echo Echocardiographic probability
(mls) “PH signs” of pulmonary hypertension
=2.8 or not measurable Yes )
Intermediate
29-34 No

A: The ventricles B: Pulmonary artery C: Inferior vena cava and
right atrium
Right ventricle/ left ventricle basal Right ventricular outlflow Inferior cava diameter >21 mm
diameter ratio >1.0. Doppler acceleration time with decreased inspiratory
<103 m/sec and/or midsystolic | collapse (<50 %with a sniff or <20
notching. % with quiet inspiration).
Flattening of the interventricular Early diastolic pulmonary Right atrial area (end-systole)
septum (left ventricular eccentricity regurgitation velocity >18 cm?.
index >1.1 in systole and/or diastole). | >2.2 m/sec.
PA diameter >25 mm..

v EURGPEAN
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A OL TaBro€LC TNC KAPSLAC KAL TWV TIVEUUOVWVY
OUVUTIAPXOUV cuxva otoV dLo acBevn tnv
LOLoL XpOVLKN OTLYUN.

A Av BpeBel to aitio Tnec Svomvolac o éva amno
T SV o opyava, N avalntnon MPEMEL Va
OUVEXLOTEL yLa Eva ETUTAEOV LBAVO alTlo OTO

aAAo opyavo, KaBoTL N cuvvoonpotTnta £ival
TTOAU cuyvn.



