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* Central, peripheral, or mixed cyanosis *» Distended and pulsating jugular veins
* Accentuated pulmonary component of the * Abdominal distension
second heart sound * Hepatomegaly
* RV third heart sound » Ascites
* Systolic murmur of tricuspid regurgitation * Peripheral oedema
« Diastolic murmur of pulmonary regurgitation

« Digital clubbing: Cyanotic CHD, fibrotic lung Peripheral cyanosis (blue lips and tips)
disease, bronchiectasis, PYOD, or liver disease Dizziness
« Differential clubbing/cyanosis: Pallor
PDA/Eisenmenger's syndrome Cool extremities
« Auscultatory findings (crackles or wheezing, Prolonged capillary refill
murmurs): lung or heart disease
* Sequelae of DVT, venous insufficiency: CTEPH
* Telangiectasia: HHT or SSc
* Sclerodactyly, Raynaud’s phenomenon, digital
ulceration, GORD: SSc
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Typical ECG abnormalities in PH®®

+ P pulmonale (P =025 mV in lead II)

* Right or sagittal axis deviation (QRS axis >90° or indeterminable)

* RV hypertrophy (R/S =1, with R =0.5 mV in V1; R in V1 4 S in lead V5
=1 mV)

* Right bundle branch block—complete or incomplete (gR or rSR
patterns in V1)

* RV strain pattern® (ST depression/T-wave inversion in the right
pre-cordial V1—4 and inferior Il lll, aVF leads)

+ Prolonged QTc interval (unspecific)®

© ESC/ERS 2022

ECG, electrocardiogram; PH, pulmonary hypertension; QTc, corrected QT interval;
RV, right ventricular.

*Present in advanced PH.

PPatients with pulmonary arterial hypertension can present with a prolonged QTc
interval (atthough non-specific), which may reflect RV dysfunction and delayed
myocardial repolarization, and is an independent predictor of mortality.®”
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Peak tricuspid regurgitation velocity (m/s)
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Presence of other echo PH signs® (see Table 10)

FY Fvi YesMNo
® | ® | T

PH PROBABILITY PH PROBABILITY PH PROBABILITY
LOW INTERMEDIATE HIGH

| | I

Risk factors or associated conditions for PAH or CTEPH

l— Y —MM— |— < Yes.‘"No
L L)
S | @ l I
Further intervention®/

RHC (if indicated®)
(Class 1)
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Alternative diagnosis Echo follow-up
(Class lla) (Class lla)
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A: The ventricles B: Pulmonary C: Inferior vena
artery cava and RA

RV/LV basal diameter/ RVOT AT IVC diameter
area ratio >1.0 <105 ms and/or =21 mm with
mid-systolic decreased inspiratory
notching collapse (<<50% with
a sniff or <<20% with
quiet inspiration)
Flattening of the Early diastolic RA area (end-systole)
interventricular pulmonary >18 cm?
septum (LVEl =1.1in regurgitation
systole and/or diastole)  velocity =2.2 m/s
TAPSE/sPAP ratio PA diameter =AR
<0.55 mm/mmHg diameter
PA diameter
=25 mm
AR, aortic root; IVC, inferior vena cava; LV, left ventricle; LVEI, left ventricle eccentricity
ndex; PA, pulmonary artery; RA, right atrium; RV, right ventricle; RVOT AT, right

rentricular outflow tract acceleration time; sPAP, systolic pulmonary arterial
yressure;  TAPSE, tricuspid annular  plane systolic excursion; TRV, tricuspid
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Measured variables

Right atrial pressure, mean (RAF)

Pulmonary artery pressure, systolic (sPAP)
Pulmonary artery pressure, diastolic (dPAP)
Pulmonary artery pressure, mean (mPAP)
Pulmonary arterial wedge pressure, mean (PAWP)
Cardiac output (CO)

Mixed venous oxygen saturation (SvO3)*

Arterial oxygen saturation (SaO5)

Systemic blood pressure

Normal value

2-6 mmHg
15-30 mmHg
4-12 mmHg
8-20 mmHg
<15 mmHg
4-8 L/min
65-80%
95-100%
120/80 mmHg

Calculated parameters

0.3-2.0 WU
3-3.5 WUm?
<3wWu

2.5-4.0 Umin'm?
60—100 mL
33-47 mUm?
>2.3 mL/mmHg

Pulmonary vascular resistance (P\f"R)b
Pulmonary vascular resistance index (PVRI)
Total pulmonary resistance (TPR)®
Cardiac index (Cl)
Stroke volume (SV)
Stroke volume index (SVI)
Pulmonary arterial compliance (PAC)H
WU, Wood units.
*Derived from blood sample taken from the pulmonary artery; compartmental
oximetry to exclude an intracardiac shunt is recommended when SvO2 =>75%.
°PVR, (MPAP—PAWP)/CO.

“TPR, mPAP/CO.
“PAC, SV/(sPAP—dPAP).
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Compound Half-life Dosage Duration

Nitric oxide'?’ i 15-30s 10-20 p.p.m. 5-10 min®
lloprost'3®131 i 30 min 5-10 pg° 10-15 min®

Epoprostenol'*’ iv. 3 min 2-12 ng/kg/min 10 min®

Inh, inhaled; iv., intravenous.

*Measurement as a single step within the dose range.

®At mouth piece

“Measurement as a single step, temporize full effect.

“Incremental increase in 2 ng'kg/min intervals, duration of 10 min at each step.
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Diagnostic algorithm of patients with unexplained exertional dyspnoea and/or suspected PH

l

General practitioner Fast-track referral at
o Medical history any time in case of
» Physical exam warning signs?,

* ECG or when PAH
* BNP/NT-proBNP or CTEPH®
® O, saturation are suspected

l

(—~ Suspected cause .ﬁ

Lung disease PH or cardiac disease
v v

Lung assessment® Heart assessment®
e PFT Rapid - Echocardiogr:lfShy
: gtht X-ray M L '(I'Zel:eﬁlguﬂ]m r
* Chest CT¢ as needed o CPET

* CPET

1 l

Causes other than
PH identified
1 1
A Intermediate/High

+—— low ——= PH probability

¥

Refer to PH centre
(Class I}
* Comprehensive PH
work-up (Table 14
and ReCo Table 2)

e [nvasive assessment

Manage Further Risk factors for PAH® as needed
accordingly diagnostic work-up or CTEPH® (ReCo Table 2)

@ESC @ ERS -

L




S0 (0999 -

oo 3 2 6 SN2 JLky 5355 Gttt b a5 ISl Olsle ol ot 5 8T iy 45 daibeo DL Slalllanm
Llozs (o S 2 &S ol

(245 4 s b b B8 50,8 ST asets slazel CbB & Wiloe ol p Yl 53 )Ll 5 5e e 4S5
032 VLl (o5 5 6% 5 byl 4 4o RHC plowl 0 Ol Ol 6l 2 ol dl 3 il o sllas
& sl RHC plit 51 1 33 Kn b oLl sPFT NT-proBNP 51 8 5,18 ST 51 oS 5 b pads &8s
335 Slemmhg YF- Y - MPA & Olyles 0357 Jabeie G300

S e VL o 58 4 a5 L kil IS a5 ISl O less 81 £Vl (6 S 2 ¢ o sl gy ol =
i Yy o 080N 055 o (K5 c6obony Sk sk ) K31 503 5 (SIS false V2 Jals a5 IS
NT-proBNP =154 FVC/DLCO 58l ¢l DLCO cnist (6 5 5 sl (6,5 53 oo jo g i 5T-Y— S
Jlab il § 55 vty 0 T s b OSSN (G 5 m il 2887 15 (Gl gy 1 G it ) 586 Sy S

33 Sn g 5 556 S, S o
H=p7Y) Qg.,..slsma—\‘

(8 33,5 SN 6 2 0Dy g Ol od 5 ST JSin b Oley 3 (505 05 5L 8y Jlesl 4y e 7 L

.Jaji:.aw}?g;ﬁ)bdjso\)kﬁjsvzp-
_s.aji.:»w}.?PAHC%MVLWG\UJ\MV\;}&W)J‘_;\,6@‘)\.@.3):—

4y Jogmel-Y

&&D\J})@‘fﬁ))lf;‘g)lfwJJ)@&‘ﬁﬁJbﬁjw\{&j,}L;ﬂiﬁQW}:bl’-gﬂTC};})‘M—
dagole P BT sl T g 85 51 o Oslay (b5l 81 ombie O A3le CTEPH 4 o5 s 0l ke 6, KL% s

Ailos OY SIS =T ol s 5 dslue sl 5T 1




Sl e s a W ey

O U189 (S933 U9 LS 095 0 31 T B Jloyd 9 pansidd OIS owyp 4 Yl cpl 50 Olocdo 4y (pi10 p 5l o -
(Guwdy 5573 ) ol

(Y 0955 ) B9y 0Ly Ogs HLiS-)
.ug,ﬁW)wjj;fjﬂ,eswQm,au;,,\,;m;a\gg\ij,‘);s;mu.\;qbd\j.\;um{\ﬁ—
L@‘JJ&L&JLW.W)GQ}QM (-‘SJ:L“}&-A Ltso.:i)-"c‘u.:wJJ)&L&J}&‘LFC}JQ‘%Q‘)Ma‘ szfi.‘.f:)')_
J\)jliﬁf.&\(.)‘yjf}jv\ujw;‘jjﬂ?chP HR c@\&b%b&bg&»%@y@bw&b%l
&S5 07 ‘_;mjmgf‘_;,&fﬂ e 5 aseis Ol ,asUrVival b ediS iy pm 8 (S FC s 0558
Ailoe Sloys O ki 9 3doms 2L 55 2550 53 sage Sl

(AT el s -

Sl (Gloyd Oy (o § 595795 b (BN Sl il b 55 SPAP Ofgme 7 0l 4ils a5 LL oS o5 S uSh-
558 550 s Sla eyl S kblad ()le O i b 5y oS uSxta Loy JSPAP (2alS™ 5 (2l (pimas 5=
05521 JUs K, 5 (Wi )TAPST/SPAP RAA : uls 315 55,5 81 ulul

(e® MRI -

jSVLRVEF ‘_guw{x‘)‘d“}:tﬂjw‘ov\-ﬁ;’wjﬂ’"‘SLGJLU‘?)JO\)L%J)};)JLG\{V))‘)JCMJw‘ﬂ_
.ML{RHCJJ&A&‘ﬁé&)bwdwjj&J@Q})\W.J}Aabm\)jﬁﬁa‘qur&
1Sl S g0 -

REVEAL Sy (slaslms olul s Koo o3binal ¢S 58 5 5 ob5o1 53 & RHC alul ; ¢Sl s o (sl ylmem

D905 0yl SVO2 9 Cl <RAP 43 ESC 9ERS $sWyylean tiead 9 RAP sPVR &

3513 Ol IOULCOME 53 (6,56 4o 2l 3)g0 cmim 5 b 5 0, ool (6 031 OLES Al i




. P . s . . ,/ s . -
G320 0L 5 O S L Olles 55850 5 Sy e Jsdlr =0 I

Determinants of prognosis (estimated Low risk Intermediate risk High risk
1-year mortality) (<5%) (5-20%) (>20%)
Clinical observations and modifiable variables

Signs of right HF

Progression of symptoms and clinical
manifestations

w
g
z

Syncope
WHO-FC
MW D"
CPET

Occasional syncope”

165440 m

Peak VO, 11-15 mUmin‘kg
(35-65% pred)

VE/VC O, slope 3644

BNP 50-800 ng/L
NT-proBMNP 300-1100 ng/L
RA area 18-26 cm®
TAPSE/SPAP 0.19-0.32 mm/
mmHg

Biomarkers: BNP ar NT-proBNPY

Echocardiography

Minimal pericardial effusion
RVEF 37-54%

SVI 26-40 mLim”

RVESVI

42-54 mUim*

RAP 814 mmHg

Cl 20-24 Limin/m?

SVI 31-38 mLim*

SV, 60-65%

Haemodynamics
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Points assigned 1 2 3
- 1l

=440 165-319

<50 200-800
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Vasoreactivity testing algorithm in patients with presumed diagnosis of I/H/D-PAH and treatment of responders

]

Refer to PH centre

]

Right heart catheterization
with pulmonary vasoreactivity testing®
(Class I)

]

210 mmHg mPAP drop from baseline
to =40 mmHg with increased or unchanged cardiac output

1
Y

v
Initiate therapy with calcium channel blockers
and titrate to optimized individual dose®
(Class 1)

]

Reassess after 3—6 months

] !

WHO-FCI/I, BNP <50 ng/L or NT-proBNP <300 ng/L, Treat according
normal or near-normal resting haemodynamics® & to Figure 9

i
Y

v
Continue therapy and reassess every 6—12 months
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CTEPH suspected from history
of PE® or risk factors for CTEPH
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¥
Perfusion imaging
(V/Q scan or new modality®)

Any mismatched
perfusion defects

AND

PH work-up

Echocardiography Abnormal exercise tests
Intermediate or --\E-b (CPET", stress echocardiography)
high probability of PH suggestive for CTEPD
1 !
¥

i

Refer to CTEPH/PH centre .
Comprehensive work-up’ P
(Table 14,ReCo Table 2)
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when CTPA is inconclusive | AND

l

Patients with confirmed CTEPH
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Treatment assessment by MDT at CTEPH centre
(Class I)
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