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Dyspnoe

Dyspnoe (grch.) Atemnot, Kurzatmigkeit.

Erschwertes, anstrengendes und unkomfortables Atmen ...
Wright, G. W., and B. V. Branscomb. 1954. Origin of the sensations of dyspnea. Trans. Am.
Clin. Climatol. Assoc. 1966:116-125.

...Wahrnehmung von Atemanstrengung ...
Wasserman, K., and R. Cassaburi. 1988. Dyspnea: physiological and pathophysiological
mechanisms. Ann. Rev. Med. 39503-515

... unangenehme Wahrnehmung der Atmung ...

Mahler, D. A., A. Harver, T. Lentine, J. A. Scott, K. Beck, and R. M. Schwartzstein. 1996.
Descriptors of breathlessness in cardiorespiratory diseases. Am. J. Respir. Crit. Care Med.
154:1357-1363.

... Vorhandensein von Kurzatmigkeit oder Wahrnehmung von Lufthunger ...
Simon, P. M., R. M. Schwartzstein, J. W. Weiss, K. LaHive, V. Fencl, M. Teghtsoonian, and S. E.
Weinberger. 1989. Distinguishable sensations of breathlessness in normal volunteers. Am. Rev. Respir. Dis.
140:1021-1027.

... dyspnea is a term used to characterize a subjective experience of breathing discomfort

that consists of qualitatively distinct sensations that vary in intensity ...
ATS Statement 2011
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Simon, P. M., et al 1990. Distinguishable types of dyspnea in patients with shortness of breath. Am. Rev. Respir. Dis. 142:1009-1014. Elliott, M. et al 1991. The language of breathlessness:
use of verbal descriptors by patients with cardiopulmonary disease. Am. Rev. Respir. Dis. 144:826-832. Mahler, D. A. et al. 1996. Descriptors of breathlessness in cardiorespiratory
diseases. Am. J. Respir. Crit. Care Med. 154:1357-1363.
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Akute Dyspnoe

e Epidemiologie:

— USA 2003 (ACEP):

* 3,5% von 115.000.000 Rettungsstellenvorstellungen
« Dyspnoeaqulivalente (Husten, Brustenge) 7,6%

— Diagnosen bei Personen = 65Jahre
(AF 225/min, paO, < 70 mmHg oder SpO, <92%, paCO, 245 mmHg oder pH < 7,35):

« Kardiogenes Lungenddem 43%, CAP 35%, AECOPD
32%, Lungenembolie 18%, Asthma 3%.

* 47% mit mehreren Diagnosen.
+ ,Missed diagnosis” in Rettungsstelle 20%.

American College of Emergency Physicians. www.acep.org/webportal/Newsroom/NewsMediaResources/StatisticsData/default.htm (Accessed February 4, 2006). Ray P, Birolleau S, Lefort Y,
Becquemin MH, Beigelman C, Isnard R, Teixeira A, Arthaud M, Riou B, Boddaert J. Acute respiratory failure in the elderly: etiology, emergency diagnosis and prognosis..Crit Care.
2006;10(3):R82.



Akute Dyspnoe

Emergency Treatment
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Assessment of the diagnostic performance of the emergency physicians (n =514)

Diagnosis Sensitivity Specificity Positive predictive Megative predictive Accuracy

value value
CPE 0.71 [0.65-0.77] 0.80 [0.75-0.84] 0.74 [0.70-0.87] 0.78 [0.72-0.82] 0.76 [0.72-0.80]
CAP 0.86 [0.80-0.90]2 0.76 [0.71-0.80] 0.66 [0.55-0.71]2 0.91 [0.87-0.93)2 0.79 [0.75-0.82]

Acute exacerbation of CRD

Pulmonary embolism

Asthma

0.71 [0.64-0.78]
0.75 [0.66-0.83]
0.67 [0.42-0.85]

0.83 [0.79-0.87]
0.78 [0.74-0.82]

0.97 [0.95-0.98]=

0.66 [0.59-0.73]
0.43 [0.36-0.51]=
0.42 [0.24-0.61]=

0.86 [0.82-0.89)2
0.93 [0.90-0.96]
0.99 [0.98-1.00]*

0.81 [0.78-0.84]°
0.78 [0.74-0.81]
0.96 [0.94-0.98]

Ray P, Birolleau S, Lefort Y, Becquemin MH, Beigelman C, Isnard R, Teixeira A, Arthaud M, Riou B, Boddaert J. Acute respiratory failure in the elderly: etiology, emergency diagnosis and
prognosis..Crit Care. 2006;10(3):R82.
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Chronische Dyspnoe

Welche Dyspnoe liegt vor?

AKUT

Herzinsuffizienz
Ischamie
Arrhythmie
Lungenembolie
Pneumothorax
Zwerchfellparese
Aspiration

CHRONISCH

Herzinsuffizienz

Ischamie, Vitien

Pulmonale Hypertonie
Parenchymale /Pleurale Prozesse
Muskulare Erkrankungen
Dekonditionierung



Chronische Dyspnoe

Differentialdiagnostik der Dyspnoe

1. Kardial vs. nicht-kardial

— Klinik

— Ischamiediagnostik

— Bildgebung

— Natriuretrische Peptide



Natriuretrische Peptide

Heart failure vs. Non-HF - BNP
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Diagnostic category

Median NT-proBNP

IQR

Not acute CHF

108 pg/mL

37-381 pg/mL

Acute CHF

4639 pg/mL

1882-10818 pg/mL

Cave:
zahlreiche Confounder fur
BNP

Nierenfunktion, fluid
overload, VHF, LAE,
Beatmung, Alter, ...

Januzzi JL, van Kimmenade R, Lainchbury J, Bayes-Genis A, Ordonez-Llanos J, Santalo-Bel M, Pinto YM, Richards M. NT-proBNP testing for diagnosis and short-term prognosis in acute
destabilized heart failure: an international pooled analysis of 1256 patients: the International Collaborative of NT-proBNP Study. Eur Heart J. 2006;27(3):330.



Natriuretrische Peptide

Heart failure vs. Non-HF - BNP

Category Optimal cut-point Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)
Confirmatory ("rule in’) cut-points
=50 years (n = 184) 450 pg/mL o7 93 76 99 94
50-75 years (n = 537) 900 pg/mL 90 82 83 88 85
=75 years (n = 535) 1800 pg/mL 85 73 92 55 83
Rule in, overall 90 84 88 66 85
Exclusionary ("rule out’) cut-point
All patients (n= 1256) 300 pg/mL 99 60 77 98 83
Kardiologen: Nicht-Kardiologen:
Optimale Cut offs flir Nachweis sind altersabhangig! Optimale Cut offs fur
< 50 Jahre: 450 pg/ml Ausschluss sind
50 — 75 Jahre: 900 pg/ml altersunabhangig!
> 75 Jahre: 1800 pg/ml 300 pg/ml

Januzzi JL, van Kimmenade R, Lainchbury J, Bayes-Genis A, Ordonez-Llanos J, Santalo-Bel M, Pinto YM, Richards M. NT-proBNP testing for diagnosis and short-term prognosis in acute
destabilized heart failure: an international pooled analysis of 1256 patients: the International Collaborative of NT-proBNP Study. Eur Heart J. 2006;27(3):330.



Natriuretrische Peptide

BNP bei unselektionierten Patienten mit
Dyspnoe?

Medication ENF Group Control Group Betwean-Group

{n = 306}, {n = 306), Difference (95%

n (%) n (%) Cl), percentage

points®
Bronchodilator 122 (39.8) 112 (36.6) 3.2 (4510 11.0)
Driuretic 110 (36.0) 102 (35.8) 0.4 (-7.3 to8.0)
Vasodilator 652 (17.0) 47 (15.4) 1.6(-4.2t07.5)
Antiblotic 100 32.7) 112 (36.8) —39(-11.5t0 3.6)
Steroid a0 (26.1) 65 (21.2) 49(-1.8t011.7)
Morphine 17 (5.6 17 (5.6) Oi—3.6to3.6)
Digoxin 8 (2.6) 81(2.8) 0(-251t02.5)
Amiodarone RN} 2(0.7) —0.7 (-1.6t00.2)
ACE inhibitor 30.0 201.00 0{-1.6t01.6)
Maoninvashe 43 (14.1) 30 (9.8) 43(-09t094)
wentilation

* Ohne Einfluss auf Behandlung
* Ohne Einfluss auf Outcome, Survival, Aufenthaltsdauer,
Betreuungsumfang (ICU; CCU; periphere Station)

Schneider HG, Lam L, Lokuge A, Krum H, Naughton MT, De Villiers Smit P, Bystrzycki A, Eccleston D, Federman J, Flannery G, Cameron P. B-type natriuretic peptide testing, clinical
outcomes, and health services use in emergency department patients with dyspnea: a randomized trial. Ann Intern Med. 2009;150(6):365.



Akute Dyspnoe

Diagnosis for heart failure

Patients with acute
dyspnea

!

Physical examination, chest
x-ray, ECG, NP mesurement

BNP < 100 pg/mL BNP 100-400 pg/mL BNP > 500 pg/mL
NT-proBNP < 300 pg/mL >300 NT-proBNP < 1800 pg/mL NT-proBNP > 1800 pg/mL
HF very improbable 2% ECHO HF very probable 95%

(LV dimension and EF,
diastolic filling,
MR severity)

Palazzuoli A et al. Vascular Health and Risk Management 2010:6 411-418



Chronische Dyspnoe

Differentialdiagnostik der Dyspnoe

2. Kardial
— Linkes Herz vs. Rechtes Herz?

* Klinik
 Bildgebung

* Invasive Diagnostik *
Belastungsuntersuchungen



Chronische Dyspnoe

49 Jahre, mannlich, adipos

* Dyspnoe NYHA 2, progredient
» Lungenfunktion: unauffallig
* Echo: unauffallig

» Spiroergo: Abbruch wegen Dyspnoe mit
peakVO, von 64% pp, sonst keine
wegweisenden Befunde

« Koronarangiographie: unauffallig



Chronische Dyspnoe

Zeitpunkt base 3 L 02 25 Watt 3 L 02
mean SAP mmHg 82 87
mean PAP mmHg 27 45
PAWP mmHg 1 25
CVP mmHg 3 12
Fick

HMV =CO l/min 4,7 5.2
SVR dyn s cm™ 1336 1595
PVR dyn s cm™ 271 425
Blutdruck systolisch mmHg 119 130
Blutdruck diastolisch mmHg 62 64
PA systolisch mmHg 43 71
PA diastolisch mmHg 15 16
art pO2 mmHg 94,7 97,1
art pCO, mmHg 36,6 35,8
art SO2 % 96,8 96,7
ven SO2 % 61,8 52,7
art tO2 Vol% 13,99 13,98
ven tO2 Vol % 8,93 7,62

AVDO2 Vol % 5,06 6,36



Chronische Dyspnoe

Differentialdiagnostik der Dyspnoe

3. nicht-kardial

— Pulmonal vs. nicht-pulmonal

* Klinik

« Lungenfunktion
 Bildgebung

» Belastungsuntersuchungen



Chronische Dyspnoe

Nicht jeder ,Lungenkranke” ist
atemmechanisch limitiert!

* 453 consecutive pts., 197 femal, GOLD stage | - IV.

Patients in ATS/ERS-GOLD Stages
Variables Control Group ! 1 2 3 4 !
Watts 132 = 538 106 = 38 04 + 42 T4+ 38 ad + 26
Peak Vo
%o predictedt B2+ 18 B2 + 33 G7 + 18 5T+ 15 35+ 14
kg 187 IT+5 14 +4 11 +£3 9+ 3
Peak HR || % predicted 85+ 13 g+ 15 83+ 14 TH+ 14 TH+ 11
. elicted Q6.6 £ 17.8 - . : i
< MVEMYY ratio, i % ) 601173 B30+ 144 S6.7 + IL
Baselines 859 + 12 Hhd4 + 11 91 10 T84 £ 10 6.1+ 11
Peal** 1048 = 13 1wo02+13 NS.g1g+15 28+ 15 n.s. 676+ 19
Paco,, mm Hg
Baseling i 396 £ 3 83+ 3 390 + 4 388 +4 P57
Pealdd ! a6.1 £ 4 344 +5 T8 x5 41.1 £ 4 4785+ 8
P(A-a)0,, mm Hg
Baselingd § 19+ 11 21 =11 26 + 11 29+ 9 alx8
Peald|| 13 = 10 IT+12 21 =14 26+ 14 3l + 14

Pinto-Plata VM et al. Differences in cardiopulmonary exercise test results by American Thoracic Society/European Respiratory Society-
Global Initiative for Chronic Obstructive Lung Disease stage categories and gender. CHEST 2007.



Chronische Dyspnoe

Differentialdiagnostik
atemmechanische Limitierung
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DYSPNOEQUANTIFIZIERUNG



Chronische Dyspnoe

Dyspnoe-Quantifizierung ist eine Domane
der Fragebogen!

» Erkrankungsspezifisch!

— CAT, mMRC, SGRQ, CCQ, BORG,
NYHA, MLHF, ...



Chronische Dyspnoe
Dyspnoequantifizierung

* Fragebogen — Nutzbarkeit im
Klinikalltag”?

— N=90 COPD, FEV1 38,7%, Danemark

+ SGRQ-St. Georg's Respiratory Questionaire; CAT-COPD Assessment Test;
CCQ-COPD Clinical Questionaire

e Zeitbedart:
— SGRQ 578 Sek., CAT 107 Sek., CCQ 134 Sek.

* Hilfebedart:
— 86.5% SGRQ, 53.9% CAT, 36.0% CCQ

Ringbaek T et al. A Comparison of the Assessment of Quality of Life with CAT, CCQ, and SGRQ in COPD Patients Participating in Pulmonary Rehabilitation.. COPD. 2012 Feb;9(1):12-5.



Dyspnoequantifizierung

GOLD 2013
C D

Airflow
limitation

Exazerbationen

__________________________________________________________________________________

Symptome

MMRC <2 MMRC >2
CAT<10 | CAT 210



Chronische Dyspnoe

Therapie der PH — Quantifizierung vs.
Objektivierung?
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Years
MLHF ist assoziiert zu: NYHA, Borg
nicht assoziiert zu: 6-MWD, RA, RV, mPAP, CI, SvO2

Cenedese E et al. Measurement of quality of life in pulmonary hypertension and its significance. Eur Respir J. 2006 Oct;28(4):808-15. Epub 2006 May 17.



Zusammenfassung

Dyspnoe # Dyspnoe

Differentialdiagnostische Abklarung akuter
Dyspnoe ist von prognostischer Bedeutung

Differentialdiagnostische Abklarung chronischer
Dyspnoe organbezogen

Quantifizierung mit krankheitsspezifischen
Fragebogen in Kombination mit Objektivierung
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