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AUomvola: OpLOMOC

American Thoracic Society Documents

An Official American Thoracic Society Statement:
Update on the Mechanisms, Assessment, and
Management of Dyspnea

Mark B. Parshall, Richard M. Schwartzstein, Lewis Adams, Robert B. Banzett, Harold L. Manning,
Jean Bourbeau, Peter M. Calverley, Audrey G. Gift, Andrew Harver, Suzanne C. Lareau,
Donald A. Mahler, Paula M. Meek, and Denis E. O’'Donnell; on behalf of the ATS Committee on Dyspne
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CONTENTS interdisciplinary translational research to connect
nisms with clinical treatment and to validate dyspi

Executive Summary patient-reported outcomes for clinical trials.

Introduction
Methods

Keywords: breathlessness; shortness of breath; respir
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AUomvola: OpLOMOC

e Subjective experience of breathing discomfort

e Derives from interactions among multiple physiological, psychological,
social, and environmental factors, and may induce secondary
physiological and behavioral responses

* Dyspnea per se can only be perceived by the person experiencing it
e AUoTIvola= GUUITTWHLA OXL KALVIKO GnUELO

e AUoTivola= «OMMPEAAQ» MOONCEWV

e AUCTIVOlQ # OLVATTVEVUOTLKN QVETTAPKELOL

e H umokelpeviKOTNTA TG SUOTIVOLAC: ATTO TLC LEYOAUTEPEC
NIPOKANOCELC TOU KALVIKOU LaTpou
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TABLE 3. DESCRIPTORS FOR AIR HUNGER COMMONLY CHOSEN
FROM LISTS

Urge to breathe (115) Unsatisfied inspiration (83)

Like breath hold (115) Feeling of suffocation (115)

Starved for air (115) Need for more air (37)

Hunger for air (115) Breath does not go in all the way (37)
Breaths felt too small (115) Cannot get enough air (58)

Numbers in parentheses indicate reference numbers.

enough air, or inability to breathe when breathing is sufficiently

Oécia duonvora: <4 eBdonadec




Avornvola: cnupooia

* 50% twv a.cBevwv nou eloayovtol o€ LOVASEC LYELOC
e 25% twv a.cBevwv nov avalntouv LatpLkn Bonbela
e HMA: 3-4 ekatoppupla ertlokePelc oe TEM/€toC

e Entimtwon duomvolac avéavel pe tnv nAwkia (9-13% oe aoBeveic< 40
£tn, 15-18% o acBeveic > 40€tn, 25-37% oc acBeveic > 70 €1n)

* 50% TwWV a.0OEVWV TOU ETILOKETITOVTOL TIVEUUOVOAOYO/ KapSLoAdyo

Arch Internal Med 1990, BMC Public Health 2011, Lung 2005
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AVOTIVEUGCTIKO ocUOTNMOL

Frontal sinus
Sphenoidal sinus-—_____ /
] ’ E =& —Nasal conchae

Masal cavity—— — —MNose
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* YIe{wKOTOG et ———— £ _CRGED. Ao
’ ’ Right lung L 4 "?";: Bronchioles
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e AVOTVEVOTLKOL HUEC-OWPaKLIKOC KAWBOC
e KEvtpo avarmvong

Omnoiladnimote SUCAELTOUPYLA TWV OTOLYELWV TOU

OLVOMTVEVUOTLKOU cuotipotoc ntpokaAei AYZIINOIA



Energy supplies

Blood substrate
concentration

Arterial oxygen
content

Energy stores/
nutrition

Ability to extract
energy sources

Inspiratory muscle
blood flow

Vassilakopoulos T et al ERJ 1996,9:2382-2400

To UNXOAVLKO aVAAOYO TNEG LKOVOTNTOC TOU «OVOATIVEELVY

Energy demands

v Efficiency

VT/t

V'E

t1/ ttot

Lung elastic
loads

Chest wall
elastic loads

........

Central drive

Resistive

loads

LLoad

Neural &
neurom L_Jsc_ular
transmission

Muscle strength

Competence




EAEIXO2 ANATINOHRH2

MMpocaywyéEc odol AnaywyéEc odol

®dAoo¢-napeykepaliida...

Kevtpkol xnpetoimodoyeic
Nepipepikol xnpuetoiimodoxeig
Nwtiaieg odoi (Mug-tévovteg-oota-cUvOEoHOL )
Juxtracapillary receptors
Irritant receptors




AVOTIVEUOTLKO KEVTPO: OTEAEXOC

Bl Respiratory rhythm-generating neurons

Parabrachial- [ ] Expiratory or inspiratory neurons

Kolliker-Fuse

complex Il Expiratory neurons

[ ] Inspiratory neurons
[ ] Chemosensitive neurons
Il Laryngeal motoneurons

Botzinger
complex

Nucleus of the —

PreBotzinger solitary tract

complex

Rostral VRG Nucleus ambiguus

Caudal VRG Ventral respiratory

column

Medullary 7 S Arcuate
raphe nucleus



Kevtpo avarvonc

Higher brain centers
(cerebral cortex—voluntary
control over breathing)

Other receptors (e.g.. pain)
and emotional stimuli acting +
through the hypothalamus

L= /

Respiratory centers
{medulla and pons)

Peripheral
chemoreceptors

Oz | COz t.H" ¢}

Stretch receptors
inlungs

Central
chemoreceptors

CO2z t.H* %

Irritant s
receptors -

Receptors in
muscles and joints

Copyright {© 2004 Fearson Educaton, inc.. publishhing as Benjamin Cummengs



Kuttapokivecg: veupodiaBiBactec otov EAEYXO TNG

OLVOLTTVONG

o
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W W A in paraganglia
- o =—— Cytokines
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E;er—v%langlmnlc b BTy
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Figure 3 | Functional anatomy of the inflammatory reflex. Afferent (zenzory) neural
signals to the brain stem are relayved by the vagus nerve to the nucleus of the solitary
tract (mucleus tractus solitarius; MTS) Polysynaptic relays then connect to the outflow
centres of the autonomic nervous system, the rostral ventrolateral medullary (RVLAM]
sympathoexcitatory neurons and the vagal motor neurons in the nucleus ambiguus [MA)

——dan A Ve e L e el L D mnall o e N _Tal

We can now move on to consider the next ques-
tion. How can there be a requirement for a7nAChR-
dependent signalling to control cytokine production in
the spleen if the splenic neurons release catecholamines,
not acetylcholine? It has been known for decades that
the spleen is a rich source of acetylcholine (indeed, this
molecule was originally identified in spleen tissue) and
that electrical stimulation of the splenic nerve medi-
ates the release of large amounts of acetylcholine into
splenic tissue and into the effluent splenic vein-%2.
Despite exhaustive efforts by many groups, including
ours, earlier searches failed to find cholinergic nerve
fibres in the spleen, even though it was well established
that a7nAChR is an integral component of the choliner-
gic anti-inflammatory pathway®-*4_Indeed, before the
discovery of the cholinergic anti-inflammatory pathway,
most work on neuro—immune signalling to lymphoid
organs and the spleen focused almost exclusively on the
roles of catecholamines and peptides. One explanation as
to why no cholinergic nerve fibres could be found in the
spleen despite the finding that acetylcholine is produced
there is that acetylcholine could be produced by other,
non-neuronal cell sources. Potential candidates include

endothelial cells and lymphocytes such as splenic T cells,

Tracey K, Nature 2009; 9:418-429



AvoTrvola: altLa

Am Fam Phys 2012, Age Ageing 2014, AJRCCM 2007, J Am Board Fam Med 2014, ] Med Health Sciences 2015, Respir Medicine
2011
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Yripopetpnon (Noepu 2019) ..
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TEI

e KAk e€€taon: oyn maoyxovtog, Suomvola oTnv r]pe_u'ta, |
NPOCAVATOALOUEVOC

* RR: 35/min

e Al: 145/90mmHg, HR: 130/min

e OAOKANPWVEL GPACELC-XPON ETLKOUPLKWV HUWV
¢ 9:37,2°C

e Sp0,: 96% (FiO,: 21%)



Epwtnonl: Mowd/mowd ano ta napakatw sivat ZQXTA?

A. H puoLoloyikn oTiipopeTpnon amokAELeL TN SLAyvwWon Tou acOpatog

B. ATtO TO LOTOPLKO TOU 0.0Bevouc Sev MPOKUTITOUV TTOPAYOVTEC YL
nopotuvon acdpatoc enkivouvn yio tn {wn

. To SpO, eivat kKaBopLoTIKO yLo TOV XopaKTNPLOMO TNGS Baputntog TNC
nopoéuvonc acOpatog



AZOMA: oplopoC

e ETEPOYEVNC VOGOC
e Xpovia pAsypovwdnc voooC aEPOYWYWV
e BpoyxLKr UTEPOVTLOPAOTLKOTNTA

e Yrniotpomialovta enetcodla frixa, cuplypol, Bwpakikou AAyouc,
dvuornvolog

e [eploplopOC EKTIVEVOTLKNAC pon¢ (avaotpePpotnta-petafAntotnta)
e MetafoArn oTo XPOVO KoL TNV £viaon
e Yuxvn voooc (1-18% yevikoU MANBuopoU)-300 eKOT TTAYKOOUIWCG

e 25-35% Twv acBevwv nou acyouv amno acOua dtadevyouv TN
Sdltayvwonc otnv npwtofaduia vyeia

GINA 2020



' , L Bronchial Hyper
AocOpua: AELTOUPYLKOC EAEYXOC Responsiveness

(BHR)

- Prebronchodilators Postbronchodilators

99%pred 116%pred +16%
FEV1 81%pred (3,55It) 106%pred (4,431t) +30% (880ml)

FEV1/FVC 68% 71%

¢ : -
S . BeAtiwon FEV,

>12% KOl KOLTOL

W lumee (L)

seeeessss———  Eefore bromnchoddator use e S er Bronchodilator wse 200 m I uetd ané

A m FWE fhefore bronchodiarors), fhes i = LN ang thos does nob showw G o= FEV, faffer bronchodiarors)
a restriclive patfernm H = FEWV, .-'F VIC ratio (after b\.an toailahors)
B = FEV, (before bronchodilanors) = 4 O.88-L increase in FYWC s a 16% ncreass
C = FEW/FW ratie (before bronchodWatorslk this s < LLA and thus 4 =4 1.OF-L increas v FEW, r 30U dncredase
shranas an cbslructive defect . The abiowve indicates revevsibility Because at ast ane of the two (W or
0 = FWC percenfage of predicted -‘be.‘_c:re bronchodilators) FEW) increas ad by at keasr 0.2 : and by at beast 12%
E = FEWV, percentage of precicted (before bromchooilators)
F = FWC fafter bronchodilaiors)

200-400mcg
ocaABouTtauoAn




AcOpua Ko AELTOUPYLKOC EAEYXOC

e AELTOUPYLKOC EAEYXOC AVADSUKVUEL TPOTUTIO
e MetafaAAstaL cTo XpOvo

o Acupmtwpatikol aoBeveic pe acOpua:
-MepLOPLOUOC EKTTVEUOTIKNAC pOoNc: 16-39%

Bpoyxikn unepavtidpaotikotnta: 15-17% (o)L ma@oyvwoviKo Tou
acOuatoc)

e Sens: 10-30% (XAMN 90%), Spec: 73%, NPV 53%, PPV 77%

e MNapoéuvon acOUATOC: TIEPLOPLOUOC EKTIVEUCTIKNG ponc oto 80%

e ATtapalltnTn N OTLPOMETPNON HETA BPOYXOOLAOTOANC

e Métpnon PEF (Peak Expiratory flow)-pétpnon nuepnolac dtakvpoavonc

BTS asthma guidelines 2019, PMC Pulm Med 2009; 9:31-41



PEFR (%Predicted)

Circadian Changes in PEFR
PEFR recorded twice-daily over 2 weeks

1010 e

Normal

]

Asthma

10M) %e

S0 % -

50% -

[0 Evening peak flow
@ Morning peak flow

TAVAAAMA

Huepnowa

StakUpavon >20%




‘ Exacerbation

2tadLonolnon acOuatoc: EAeYXOC

Levels of Asthma Control

Characteristic

Partly controlled
(Any presentin any week)

Daytime symptoms More than

twice / week

Limitations of activities Any

Nocturnal symptoms /

awakening =y

Need for rescue f

PPNNT ” >2/ week
reliever” treatment

GINA 2020

< 80% predicted or
personal best (if known)
on any day

Lung function
(PEF or FEV,)

One or more / year 1lin any week




e Taxela emidelvwon TwWV CUUMTWHATWY O SLACTNUO WPWV N NUEPWV
e KUplot ekAuTtikoi mapayovtec: aAAepyloyova-ioi

e BaBulata emibelvwon= avemapknc pakpoxpovia Beparneia

e Entitaion tTnNC dAeyUOVAC

e Melwon TG EKMVEVOTLKAC PONC 1ou prtopet va petpnBet (PEF)

e JuvnBwc oe xpovio cofapo acOua

 MnopouUv va cupouv o acOua orotagdnmote BaputnTog
 Mewwvouv tnv nototnta {wng

e JupBaAouv otn Bvntotnta (10-20%)-250.000 mpwipot Bavatot
eTNOLWC amo acBpua (WHO)

GINA 2020



Asthma exacerbation: High risk of death

* |[oTOpLKO coBapwv MapoéUvoewv | YITOEKTLNON VOCOOU
* |oTOpLKO SLaaocwARvwonc Aoyw | Kakn xpnon otabepnc aywync

napoguvong acbpartog * MeydAn Stakbpavon PEF (>50%)

. )2\(-)1;‘»/ :)L(:[z\é(g\égsggjskeumlo €106 o E€apTwpevol amo B, Sleyéptec

Bpayxeioc dpaonc (>1
e ELoaywyn tov teAevtaio pnva kouti/uAva)
OTO VOOOKOUELO AOYW ol XwpiC aywyn LLE ELOTIVEOUEV
MALPOEUVOEWV KOPTIKOELSH,

* Y& AywyNn UE CUCTNHATIKA

;o , , o W
OTEPOELSH 1 TIPOGDOTN SLAKOTA UXOKOLVWVLKOL Aoyol

| Xwplc Latpikn mapoakoAovdnon

GINA 2020, ATS 2009, BTS 2019



MNapoéuvon aoBuatog: otadlomoinon

NoapapeTpog Hmua MétpLa

AOonvola/0éon 3tn Badion/unopel va Ouhia/kaBlotr Bon
EamAwoel

OuAia/gypriyopon MpoTAoELg Opaocelg/cuyxuon .

Avarnv cuxvotnta Auénuevn Auénuevn

Emikoupikoi pOEG JuvnOwcg oxL ZuvnOwcg vaui

ZUPLYUOG ‘Hmiog-teAoekmveuotikog | Eviovog
Kapb.ouxvotnta <100/min 100-120/min
Napadoog opuypnog Oxt 10-25mmHg

PEF peta BA (%pred) >80% 60-80%

Pa0,-PaCO; (21%) Kb-<45mmHg >60mmHg-<45mmHg

Sa0; (21%)

>95% «

91-95%

GINA2019




Epwtnon 2: MolA-TioLEC EVEPYELEC Ba MPOLYLLOTOTIOLCETE
QLECO OTOV OCUYKEKPLUEVO aloBevn?

A. Aktivoypadia Bwpakoc Kol agpLa AlaTOC

B. Alpatoloyikeg e€etaoelc yia avalntnon delktwv AolUwéNnG Kol ALEDN
evapén avtLBlwong

. Apeon evapén Bo-Oleyeptwyv oe emavalopBavopevec SOOELC Kol
oUXVN EMOAVEKTIUNON TNC KAWVIKAC ELKOVOLC

A. EloTtveEOUEVO KOPTLKOELON
E. ZUoTNUATIKA KOPTIKOELON




Asthma exacerbation management

IMMEDIATE

ASSESS SEVERITY AND START BRONCHODILATOR

Table. Rapid primary assessment of acute asthima in adults and children

at

Mild/Moderate Severe Life-threatening
Any of: unable to speak in Any of: drowsy, collapsed,
Can walk and speak whole sentences, visibly breathless, exhausted, cyanotic, poor
sentences in one breath increased work of breathil;g, respiratory effort, oxygen
oxygen saturation 20-94 saturation less than 20%%

Give 4— 12 puffs salbutamol (100 mcg Give 12 puffs salbutamol (100 mcg per Give 2 x 5 mg nebules salbutamol via
per actuation) via pMDI plus spacer actuation) via pMDI plus spacer continuous nebulisation
OR Start oxygen
Use intermittent nebulisation if patient Titrate to target oxygen saturation of
cannot breathe through f;J):)acer. Give 92-95%6
5 mg nebule salbutamol. Drive nebuliser

with air unless oxygen needed
Start oxysen

Titrate to target oxygen saturation of
P2-25%6

ARRANGE IMMEDIATE
TRANSFER TO
HIGHER—-LEVEL CARE
Notify senlor staff

Ventilate if required (NPPV or
intubate and ventilate)

Figure. Initial management of
life-threatening acute asthma in
adults and children

REASSESS SEVERITY

Table. Secondary severity assessment of acute asthma in adults and children aged & years and over

In non-acute care settings, arrange immediate transfer if no improvement

CONTINUE BRONCHODILATOR

Repeat dose every 20— 30 mins for first Repeat dose every 20 minutes for first
hour if needed or sooner as needed hour (3 doses) or sooner as needed

Continuous nebulisation until
dyspnoea improves.

Then consider changing to pMDI plus
spacer or intermittent nebuliser
(doses as for Severe)

. . ¥

IF POOR RESPONSE, ADD IPRATROPIUM BROMIDE

8 puffs (160 mcg) via pMDI (21 mcg/actuation)
OR
500 mcg nebule via nebuliser added to nebulised salbutamol

Give dose every 20 minutes for first hour. Repeat every 4—6 hours as needed

-
CONSIDER OTHER ADD—ON TREATMENT OPTIONS
le. Add-on treatment options for acute asthma
-

Arrange immediate transfer to higher-level care If no improvement or worsening

Management of acute asthma, Australian Asthma Handbook 2017




WITHIN
FIRST
HOUR

TART SYSTEMIC CQRTICOSTEROIDS

Pral prednisolone 37.5-50 mg then continue 5-10days
OR, if oral route not possible
Hydrocortisone 100 mg IV every & hours

4

REASSESS RESPONSE TO TREATMENT (1 HOUR AFTER STARTING BRONCHODILATOR)

Perform spirometry (if patient capable)

Repeat pulse oximetry
Check for dyspnoea while supine

AFTER
1-HOUR Dyspnoea resolved Symptoms and signs Persisting severe or
CHECK unresolved life-threatening
Any of: any persisting dyspnoea, acute asthma
inability to lie flat without dyspnoea,

OBSERVE FEV 1 <60% predicted,

for more than 1 hour after dyspnoea l

resolves

POST-ACUTE CARE ARRANGE HOSPITAL TRANSFERTO

Ensure person (or carer) is able to ADMISSION HIGHER-LEVEL
monitor and manage asthma at home C.AR E

Provide oral prednisoclone for ‘

5-10days . o
ol N

Eﬂhﬁ]l:‘;l:ﬂdcnachln:nrmtmh:ier D ADD-ON DISCUSS TRANSFER
Provide spacer if needed TREATMENT OR RETRIEVAL WITH
Provide interim asthma action plan Table. Add-on treatment options for SENIOR MEDICAL
Advisefarrange follow-up review acute asthma STﬂFF

Management of acute asthma, Australian Asthma Handbook 2017




Mapoéuvon acOpatoc Kol OLYVWOTIKEC EEETAOELC

CXR is not routinely recommended. In adults, CXR should
be considered if a complicating or alternative
cardiopulmonary process is suspected (older patients) or
for patients who are not responding to treatment
(pneumothorax suspicion)

Blood gases: are not routinely required. They should be
considered in patients with PEF or FEV1<50% predicted, or
for those who do not respond to initial treatment or are
deteriorating. Fatigue and somnolence suggest that PaCO,
may be increasing

GINA 2019
BTS guidelines on the management of asthma 2019



Elortveopevol B, dleyeptec Bpaxeiag dpaonc (SABA)

e Elontvo€c pe B2 dieyEptn Bpaxeiog dpaonc (caABoutapoAn):
-2-4 (400-800g) etonvoec ava 20 Aentta tnv 1n wpa! (pMDI)
-2,5mg péow nebulizer (oxygen driven) ava 20 min

->oBapoc mapoéuouoc: 6-10 swonvoec/wpall!

e JuveXNG vedpelomnoinon HE Ba SLEyEPTEC O€ MepLITTWON PTWXNAG
arntavinong : 10mg o€ 2 wpsec ( 1A)

e Tayvkapdia= onpeio Baputntog mapofuvonc (cuvexion

BpoyxobLaoTtoAnc) _ Cochiraina
o Library

4
“ﬁ

Management of asthma exacerbation GINA 2019, ATS 2009, BTS 2019

o

2

a

I — [
- |
‘J’




e Juotnuotika Koptikoeldy AMEZA (AMOAYTH ENAEIZH): ZE OAEZ TIZ
NAPOZYNZEIZ AOMATOZ (1A)

-npedviloAdvn 1mg/kgBZ (1 udpokopti{ovn 200-400mg)-pos 1 iv
-€Aeyxog pAeyuovng

-peak effect: 9h, evapén dpaonc: 4h

-dLapkeLla Oepaneiac: 5-7 NUEPEC

-Kawvéva odeloc amno peyalltepec dooelc/pueyaitepn
Sdlapkela Beparmeiog

-OxL otadlakn peiwaon doong 1y Cochrane M T
uio# Library s

Management of asthma exacerbation GINA 2019, ATS 2009, BTS 2019



Elomtveopeva KOPTLKOELON?

e YnAEc 6ooelc ( >2000mcg qut|casone) rbovov npo)\auBavouv TLC
coBapeEc napo&uvoaq (Yopriynon evtoc wpac armo tnv evopén
OU MUTTTW uarwv Cochrane database 2012) evidence A

e JUOTHVOVTOL € AVILUETWTILON Ttapoéuvong KAT OLKoV

e AYyVWOTO av TPooBOETOUV 0T SpAcN TWV CUOTNHATLKWY KOPTLKOELO WV
(conflicting evidence)

e AgvV CUOTAVOVTAL GTNV APXLKN AVTLUETWTILON coBapnc napouvonc
AcOpOTOC OTO VOOOKOMELO, WOTOOO XPNOLHOTTOLoUVTAaL

e Antapatitnta otnv Oepamneia peta tn BeAtiwon (mpoAapupavouv
HeAAOVTIKEC apofUvoelc-1B)

 Na punv dwakomrovtot eav Rén ta Aappavel o acOevic

1§ Cochrane
Management of asthma exacerbation GINA 2018, ATS 2009, BTS 2019 € Libra ry



Avonvoia ota mAaiola BpoyxtkoU acOpotoc

e H puololoykn omipopetpnon 6ev amokAeiel tn SLayvwon Tou acOpatog

e |Slaitepn onpaoio 0To LOTOPLKO KoL TOL CUUTTTWHOTA TO TEAEUTALO
Sdtaotnua (bvomvola)

e KaBe aoBua pnopei va odnynoet os mapocuvon emnikivéuvn yia tn {wn
e H Baputnta tn¢ mapoéuvonc acOpatog otnpilletal otnv KALVIKA KOV
e EpyaotnpLaKOC-OTIELKOVIOTIKOC EAey)0C: OXI

e KUpla BepameUTIKN QAVTLUETWTILON TAPOEUVOoNC: AUECN Evapén
ELOTIVEOLEVWV P,-OleyepTtwv Bpaxeloc Spaonc Kat TAKTLKA xopnynon,
OUOTNHOTIKOA KOPTLKOELON
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e [IpoCAVATOALOUEVN

e AUoTvola NPEULOG

* RR: 30/min

e Al: 180/100mmHg, HR: 110/min
e Sp0O,: 87% (air)

e Mouotkol povxm aPATOON EKTIVONCG,
LN LOUGCLKOL poyxoL apdpw

e ObNuato chupwv
e @:37,5°C
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e HKI: dpAeBokopuPikn taxukapdia )

e Epyaotnplakoc €Aeyyxoc: Asukokuttapwon (WBC: 11.000/uL,
80%NEU), CRP: 5 mg/dl, Ddimers: 0,5 pg/ml, NT-proBNP 300pg/ml,
troponin 12pg/ml

e U/S kapdblac: xwpic mepwkapdlakn ocuAloyr), xwpic umtokwvnoiec, EF
50%, petpla dtataon AP kOATou, ektipwpevn PASP: 30mmHg

e ABGs (MV 40%): pO, 75mmHg, pCO, 45mmHg, pH 7,34 HCOs~
30mmol/It, Lac 1.5mmol/It




MBavn dtayvwon?

1. Nowuwdnc mapoéuvon XA (dtayvwaon XATll, pouoikol poyyo,
UTtEPKATTIVLO, OEKATLKN TIUPETIKN Kivnon, BAxac, avénuevol OELKTEC
dAeypovnc): BpoyxodlaotaAtikd, KOpTLKoeLdn iv, aviBiwon, NIV

2. Nvevpovikn EpBoAn (maxvooapkia, taxukapdio, J kivnikotnta,
NMVEUOVLIKN uTteptacn, Ddimers) : CTPA kol otn cuvEXELa Evapén
QVTUTNKTIKNC aywyncg, monitoring (mvevpovikn epBoAn vnAou
KvOUVOoU)

3. Kapdioyevec mveupoviko oidnua (mopayovtec kapdlayyyeLakou
kwwduvou, CXR, odnripata, vuxtepvn mapoéuopikn duomvola, NT-
proBNP): €éAeyxoc All, Stoupnon, NIV



MNapotuvoelc XAM (AECOPD)

e Oéeia eMLOELVIWON CUMMTWHATWY TTOV 0dNYEL 6TNV aAvaykn
EMNPOcOeTNC Oepameiog

e Ytadlomoinon BapuTntog

e Avaykn apeonc avtipetwritoncg (kat'oikov, TEM, voookopueio)
e Enidpaon otnv nmopeia vooou Kot tn Ovnrotnta

e AUénon kapdiayyeLtakou Kvéuvou

e EkAuTikol mapayovtec: Aotpwéerc (50-70%)

e 30% ayvwoTtn attia mapofuveonc

* JNMAVTLIKOC O OLTTOKAELOMOC GUVUTIAPXOVTWV VOGN HATWYV

GOLD 2020



Differential diagnosis of COPD exacerbation

WHEN THERE IS CLINICAL SUSPICION OF THE FOLLOWING ACUTE CONDITIONS,

CONSIDER THE FOLLOWING INVESTIGATIONS:

» PNEUMONIA
e Chest radiograph
e Assessment of C-reactive protein (CRP) and/or procalcitonin

» PNEUMOTHORAX
e Chest radiograph or ultrasound

P PLEURAL EFFUSION
e Chest radiograph or ultrasound

» PULMONARY EMBOLISM
e D-dimer and/or Doppler sonogram of lower extremities
e Chest tomography — pulmonary embolism protocol

P PULMONARY EDEMA DUE TO CARDIAC RELATED CONDITIONS
e Electrocardiogram and cardiac ultrasound
e Cardiac enzymes

P CARDIAC ARRHYTHMIAS — ATRIAL FIBRILLATION/FLUTTER
e Electrocardiogram

GOLD 2020



Napotuvon XAM: Oepaneia

GOLD 2020

* Aflohoynon BapuTNTOG CUMUMTWHATWY, AEPLA OLLHLATOG, EPYOCTNPLOKEG
€EETAOELC

* Xopriynon O,
e BpoyxodiaotaAtika 'ﬁ
e JUCTNMOTIKA KOPTLKOELON

* AvtiBrotikd AN evOeiéeL ikpoBLakng Aoipwéng: mapaywytkog Brxag,
ovénon eKKploewv, aAAayn XPOLAC EKKPLOEWV N TTUWOELC EKKPLOELC

NIV

e At all times:

-Monitor fluid balance

-LMWH for thromboprophylaxis

-ldentify and treat associated conditions (arrythmias, heart failure,
pulmonary embolism)




XA kot OpopuBoeuBoAkn vOGOC

e Mvevpovikn epPoAn: 3" awtia kapdlayyslakov Bavatou
e XATll: KLKOC POYVWOTLKOC Ttapayovtac otnv EkBaon tnc OpopBoepPoAlknc vooou

* Auénuevn emnintwon GpouBoeuBo)\Lan vooou o€ aoBeveic pe XAl
(pAeypovwdelc mapayovtec?)

. I‘Ivsi(tfb‘unovmn eBoAN: o cuxvn €kbpaon BpopBoepPoAknc vooou o acBeveic
LLE

* Ewg 25 % voonAevopevwy acBevwy pe cofapn mapotuvon XAM ayvwotng
aLtLoAoyiog

. Emnqr)won 6% o€ aoBeveic pe mapofuvon XAl ota TEM aveéaptATWC KALVIKAC
urto o

e EKAUTLKOL TTOPAYOVTEC: HELWMEVN KlvnTikoTnTa (bUoTvola), CUXVEC VOonAelec

g‘l:)lzcg)trlal Pulmonary Embolism as a Cause of COPD Exacerbations (december

Thorax 2007;62:121-5, ERJ 2017, Chest 2017



2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism

developed in collaboration with the European
Respiratory Society (ERS)

e Pre-test probability
e ATtELKOVLOTLKOC EAgyxoc: CTPA, V/Q scan
e Triplex kATw akpwv

e Yrtepnyxoypadpnpa KopoLag
e D-dimers



2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

Moderate risk factors (OR 2-9)
Arthroscopic knee surgery

Autoimmune diseases

Blood transfusion

Central venous lines
Intravenous catheters and leads
Chemotherapy

Congestive heart failure or respiratory failure
Erythropoiesis-stimulating agents

Hormone replacement therapy (depends on formulation)
In vitro fertilization

Oral contraceptive therapy

Post-partum period

Infection (specifically pneumonia, urinary tract
“infection, and HIV)

Inflammatory bowel disease

Cancer (highest risk in metastatic disease)
Paralytic stroke
Superficial vein thrombosis

Thrombophilia

Strong risk factors (OR > 10)
Fracture of lower limb
Hospitalization for heart failure or atrial fibrillation/flutter
(within previous 3 months)
Hip or knee replacement
Major trauma
Myocardial infarction (within previous 3 months)
Previous VTE
Spinal cord injury

Weak risk factors (OR < 2)
Bed rest >3 days

Diabetes mellitus

Arterial hypertension

Immobility due to sitting (e.g. prolonged car or air travel)
Increasing age

Laparoscopic surgery (e.g. cholecystectomy)

Obesity

Pregnancy

Varicose veins



Mveupovikn epPBoAn: pre-test probability

Table 5 The revised Geneva clinical prediction rule for
pulmonary embolism

lcerms Clinical decision rule points
Original Simplified
wversion® ' version®”
Frevious PE or DT 3 1
Heart race
75 —94 b.p.nn. 3 1
=95 b.p.n 5 <
Surgery or fracture within the 2 1
past rmorrich
Haemoptysis 2 1
Active cancer 2 1
U mi lateral lower-limb pain 3 1
Pain on lower-limb deep venous -} 1

palpaticon and unilateral ocedema

Age =65 years

I

Clinical probabilitcy

Three-level score

L Oo—3 O —1
Incermmediate < — 10 2 — 4
High =11 =5

Two-level score
FE-unililkeely 0—5 o —22
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e Acute thrombosis marker g AN,
* NPPV high O-dimer| %™
* Diagnostic sensitivity > 95%

e Can exclude pulmonary embolism in low or intermediate pre-test
probability

* 3month embolic risk <1 % (neg Ddimers, low or intermediate pre-
test probability)

* Limitations: age, pregnancy, cancer, inflammatory disease

2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)




Echocardiography: PASP 30mmHg= Pulmonary

embolism?

e Acute PE----—increase RV pressure overload

 No individual echocardiographic parameter to
rovide fast and reliable on RV size and
unction

. II;II!:\IPV 40-50%: a negative study cannot exclude

RV overload: cardiac dysfunction, respiratory
disease

e Not in routine diagnostic work-up in
hemodynamically stable patients with
suspected PE

* Important in hemodynamically compromised
high risk PE

€

Ao
LV
LA

2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)



Pulmonary hypertension in COPD

1. Pulmonary Artenal Hypertension (PAH)
1.1 idiopathic PAH
1.2 Heritable PAH: BMPR2Z, ALK-1, ENG, SMAD9, CAV], KCNK3, Unknown
1.3 Drug and toxin induced
1.4 Associated with connective tissue disease, HIV infection, portal hypertension, congenital heart
disease, schistosomiasis.
1°. Pulmonary veno-occlusive disease, pulmonary capillary hemangiomatosis
17, Persistent pulmonary hypertension of the newborn (PPHN)

2. Pulmonary hypertension due to left heart disease
2.1 Left ventricular systolic dysfunction
2.2 Left ventricular diastolic dysfunction
2.3 valvular disease
2.4 Congenital/acquired left heart inflow/outflow tract obstruction and congenital cardiomyopathy

3. Pulmonary hypertension due to lung diseases and/or hypoxemia
3.1 Chronic obstructive pulmonary disease
3.2 Interstitial lung disease
3.3 Other pulmonary diseases with mixed restrictive and obstructive pattern

3.4 Sleep-disordered breathing

3.5 Alveolar hypoventilation disorders
3.6 Chronic exposure to high altitude
3.7 Developmental lung diseases

4. Chronic thromboembolic pulmonary hypertension (CTEPH)

5. Pulmonary Hypertension with unclear or multifactorial mechanisms
5.1 Hematologic disorders: chronic hemolytic anemia, myeloproliferative disorders, splenectony
5.2 Systemic disorders: sarcoldosis, pulmonary histiocytosis, lymphangiolelomyomatosis
5.3 Metabolic disorders: glycogen storage disease, Gaucher disease, thyroid disorders
5.4 Others: tumoral obstruction, fibrosing mediastinitis, chronic renal failure, segmental PH

ESC guidelines for pulmonary hypertension 2015



Pulmonary hypertension in COPD

 Pulmonary hypertension= mPAP> 20mmHg
e JuXVN N ocuvUTapEn TIVEUOVLKNG UTtEpTaonG o€ aoBevelc pe XAI

e Auéavopevn ouxvotnTa Kat BaputnTo MVEUMOVLKNG UTIEPTOONC
avaioya pe otadlo XAM (>90% oe aoBeveic pe otadlo V)

e 1-5% aoBevwv pe XAl mapouvotalovv mPAP>35-40mmHg o€ npeuia

e EmPapuVvTIKOL MOPAYOVTEC YLA TIVEVULLOVLKI UTIEPTAON:
ouvuniapxovoa SucAettoupyia aplotepnc kKothtag, OSAS,
TEPLOPLOTLKN VOOoOC (maxvooapkia)

e JUVNOWC LETPLO TTVEVOVLKN UTTEPTAON

Updated Perspectives on Pulmonary Hypertension in COPD, Inter J COPD 2020



COPD and cardiac dysfunction

e KapbdLayyelkn voooc: ETLBapuVvTLKOG
napayovtag XAl (voonpotnta,
Bvntotnta, mapofUVoEeLq)

e NMapoéuvon XAM: emtBopuvTIKOC
ToPAyovToC KapSLoyyELAKNC VOOOU

e XAN o€ aoBeveic pe KA: 11-50%
e KA og aoBeveic pe XAN: 14-33%
e RV-LV dysfunction

e Airflow limitation, hypoxia, secondary
erythrocytosis, systemic inflammation

European Respiratory Review 2018

Exacerbations

Hyperinflation
Hypoxaemia . ; Exercise intolerance
- e : Shared risk factors
Systemic inflammation Dyspnoea
Arterial stiffness Systemic inflammation
Exercise intolerance

(.. smoking)

Deconditioning

CV risk/disease

HR13-1.9IJ HR 1.37#
IHD AF/flutter
Hr f.d-.2.4 ‘y -

R 125 s



NT-proBNP: role in acute dyspnea

e BNP, NT-proBNP: released by the ventricles in situations of volume or
pressure overload

* Zxetifovtal pe TN SLayvwon-mpoyvwaon-BvntotnTa cUCTOALKNG KAPSLAKNG
OVETIALPKELOLC

. KL'J_p_ta)onuacia otnv oéeia duonvola (dtoxwplopocg cardiac-non cardiac
origin

® JUOXETLON UE LOTOPLKO KOl OUUTTTWHOTO

e Inuaocio: nAkia, vedplkn Aettoupyia, StoupnTika...
e EvaltoOnotla: 73-78%, Elbwkotnta: 76-82%

* NPPV: 96-98%, PPV: 24-30%

e AUC: 0,84-0,85

e Cut-off value?

Heart 2003, BMJ 2014, Nature 2016, Circulation 2016



Medical history, physical examination,
12-lead ECG, chest X-ray, natriuretic peptides

¥ ¥ 1

BNP: <100 pg/mlL
NT-pro BNP: < 300 pg/mL

Grayzonet | BNG: > 400 po/m.
< 50 years > 450 pg/mL

50-T7T5 years > 900 pg/mL

> TS5 years > 1800 pg/mL

Heart failure
possible
{RY or moderate
LV dysfunction) Heart failure very likely

{:nnsidirf H:atment Treatment of HF
Further diagnostic measures, e.g.
echocardiography etc.

Heart failure unlikely

Different diagnosis?




MBavn dtayvwon?

1. Nowuwdnc mapoéuvon XA (dtayvwaon XATll, pouoikol poyyo,
UTtEPKATTIVLO, OEKATLKN TIUPETIKN Kivnon, BAxac, avénuevol OELKTEC
dAeypovnc): BpoyxodlaotaAtikd, KOpTLKoeLdn iv, aviBiwon, NIV

2. Nvevpovikn EpBoAn (maxvooapkia, taxukapdio, J kivnikotnta,
NMVEUOVLIKN uTteptacn, Ddimers) : CTPA kol otn cuvEXELa Evapén
QVTUTNKTIKNC aywyncg, monitoring (mvevpovikn epBoAn vnAou
KvOUVOoU)

3. Kapdioyevec mveupoviko oidnua (mopayovtec kapdlayyyeLakou
kwwduvou, CXR, odnripata, vuxtepvn mapoéuopikn duomvola, NT-
proBNP): €éAeyxoc All, Stoupnon, NIV



e CTPA: apvnTikn Yyl TIVEUMOVLIKN
eluBoAn, LLLKPEG UTTECWKOTLKEC
oUAAOYEC, elkova SLAMECOU OLONOTOC

o AvtLimepTaoLKn aywyn, Stoupntika

e JUVEXLON BPOYXOOLAOTOATIKAC OyWYNC
e OtuyovobBepareia

e BeAtiwon KALVLKNG ELKOVOC

e ELoaywyy OTNV  TIVEUMOVOAOVYLKN
KALVLKN




Role of ultrasound in diagnhosing acute dyspnea

== ) CHEST Original Research

{ CRITICAL CARE MEDICINE

A
iy

‘

Relevance of Lung Ultrasound in the
Diagnosis of Acute Respiratory Failure*

The BLUE Protocol
(CHEST 2008; 134:117-125)

BLUE protocol ultrasonography in Emergency Department patients
pres enting with acute dyspnea‘i? Am J Emerg Med.2019;37(11):2020-2027

Approach to undifferentiated dyspnea in
emergency department: aids in rapid

clinical decision-making Inter J Emerg Med 2018



Key points

e AUOTIVOLOL= UTTOKELMEVLKO aloOnpa OxL KALVLKO onELO

e AUOTIVOLA # AVOTIVEUOTLKN QLVETIAPKELDL

e JUXVO aitlo avalntnong Latplkng Bonbetac-eniokePpnc o TEM
* JUVUTTOPXOVTA CUUTTTWHOTOL

e MMoAAOAQ atia: 2/3 KapSLOMVEUOVLIKA

e MaBoduololoyia: mpooaywyec odol avamveuoTikoU KEVTPOU
* JNUOVTLKN N YVWOoN OTOULKOU QVOLVNOTLKOU

e AUokoAn dtayvwaon oe meputtwoelc undifferentiated dyspnea



MpocEyyion acBevouc pe oéeia Suomvola oto
TEI

e KAVIKN €€€Taon

e Ektipnon Baputntag

e EpyaotnplakeC EEETAOELG

o HKT

e AkTivoypadia Bwpakog

e Yriepnxoypadnua KapoLag

e A€pLa allpatoc

e ATTOKAELOMOC amelANTIKWY yia T {wn mabnoswv

e Xpnon 6ewktwv (Ddimers, NT-proBNP)

* Ynepnxoypadnuo nveuLova: GNHOAVILKO SLayvwoTIKO Epyaleio



Medilicine 1s a
lence o
certainty . an

an art of
prrobability.
— William Osler




The good physician treats the
disease; the great physician treats
the patient who has the disease.

William Osler

Evxaplotw
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