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VT

A 78yo female patient
A DoB 02/03/1938



Background

A 2000
I COPD
A 2006
I Pulmonary embolism (provoketbtal hip replacement)
A 2010
I Atrial fibrillation
I Arterial hypertension
I Diabetes mellitus
I Hypothyreoidism
A 2012
I Breast Ca (resectaegiconsidered cured)

A 2016
I Heart failure with preserved ejection fraction



Background

Treatment

A Quinapril 10mg od

A Furosemide 120mg od

A Diltiazem 90 bid

A Apixaban 5 bid

A Spironolactone 25mg od
A Letrozole 2,5mg od

A Vildagliptin 50mg od

A Levothyroxine 50 od

A Inh Budesonide Formeterol



Current condition

A Dyspnea in mild exertion since 1y

A WHO Il

A 6MWT: 216m

A BMI 38kg/cm2

A BP 140/80mmHg

A HR 2 bpm, irregular heart sounds

A SpO2 95% (room air)

A Lower leg edema

A Increased JVP

A Pansystoliecnurmur, 2/6 apical sternum
A Lung auscultation: crackles in bases
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RHC

BSA: 1.9k 10.2mg/dl, HR 80bpm, Sp@8%

Pressure (mmHg) SAT (%)
RA 9
RV 66/1
PAP 70/23/m42 61.9
PAWP 13
PVR (Wood) 4.2
PVRI(W*m?) 8.0
CO (I/min) 5.5
CI (I/min/m?) 2.9
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A precapillary PH? idiopathic
A due to COPD

Table 3 Haemodynamic definitions of pulmonary hyperteerWhat abOUt Ieﬁ: heart?

Definition Characteristics® Clinical group(s)*
Pre-capillary PH PAPm =25 mmHg | Pulmonary arterial hypertension
PAWP <15 mmHg 3. PH due to lung diseases

4. Chronic thromboembolic PH
5. PH with unclear and/or multifactorial mechanisms

Post-capillary PH PAPm =25 mmHg 1.PH due to left heart disease
PAWP =15 mmHg 5. PH with unclear and/or multifactorial mechanisms
Isolated post-capillary PH DPG <7 mmHg and/or
(lpe-PH) PYR <3WLF

Combined post-capillary and pre-capillary PH | DPG 27 mmHg andfor
(Cpe-PH) | PVR >3 WLF

C0 = cardiac output; DPG = diastolic pressure gradient (diastolic PAP — mean PAVWFP); mPAP = mean pulmonary artenal pressure; PAWP = pulmonary artenial wedge pressure
PH = pulmonary hypertension; PYR. = pulmonary vascular resistance; WU = Wood units.

*All values measured at rest; see also section 8.0,

*According to Table 4.

Wood Units are preferred to dyness.cm >

Galie et al, Eur Heart J 2015
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Clinical Other
presentation graphy features

Age >65 years Seructural left heart abnormality ECG
* Disease of left heart valves * LVH and/or LAH
* LA enlargement (>4.2 cm) « AF/Afib
* Bowing of the IAS to the right - LBBB
* LV dysfunction * Presence of Q waves
+ Concentric LV hypertrophy
and’or increased LV mass
Symptoms of left Doppler indices of increased filing  Other imaging
heart failure pressures * Kerley B lines
* Increased Ele’ * Pleural effusion
* >Type 2-3 mitral flow abnormality = * Pulmonary oedema
* LA enlargement
Features of metabolic | Absence of
syndrome * RV dysfunction
* Mid systolic notching of the PA flow
* Pericardial effusion
History of heart
disease (past or
current)
Persistent atrial
fibrillation

2 T

Galie et al, Eur Heart J 2015

(



Non-invasive testing Suspicion of PH

Baslc Evaluaﬂon
Further Evaluation

CPET I-IR-CT

.. -8zl

SUSPECTED DIAGNOSIS
T

Severe PH Mild PH
Dominant
: | no further testing
Cardiac Cathéeterization | ‘ for PH - treat LHD
< )
Confirm PH mean PAP 225 mmHg
Complete hcmq'exmmlal
(PAPs, PAPmM, PAPd, PAWP, RVP, RAP, CO,
Characterize: PAWP / LVEDP be aware of limitations
(precapillary: €15 mmHg; llary: >15 mmHg)  and uncertainties®
| Measurement consistent with suspected diagnosis?
' consider:
YES NO + exercise testing
WORKING reconsider * volume challenge
DIAGNOSIS? non-invasive

measures
Rosenkranz et al, Eur Heart J 2016



RHC

BSA: 1.91b: 10.2mg/dl, HR 80bpm, Sp@8%

(orig) | SAT ) oomach o
RA 9
RV 66/1
PAP 70/23/m42 61.9
PAWP 13 19
DPG 10 4
TPG 29 23
PVR (Wood) 4.2
PVRI(W*m?) 8.0
CO (I/min) 5.5
ClI (I/min/m?) 2.9




Definition ¢ Classification

Definition Characteristics* Clinical group(s)"
PH PAPm =25 mmHg All
Pre-capillary PH PAPm =25 mmHg |. Pulmonary arterial hypertension
PAWP <15 mmHg 3. PH due to lung diseases
4. Chronic thromboembolic PH
5. PH with unclear and/or multifactorial mechanisms
Post-capillary PH PAPm 2215 mmHg 2.PH due to left heart disease
PAWP =15 mmHg 5. PH with unclear and/or multifactorial mechanisms
Isolated post-capillary PH DPG <7 mmHg and/or
(Ipc-PH) PVR <3 WLF

Combined post-capillary and pre-capillary PH

(Cpc-PH)

DPG =7 mmHg and/or
PVR >3 WLF

Galie et al. Eur Heart J 2015



How to define pulmonary hypertension
due to left heart disease

1.0

To the Editor: P *""PV -
Current 2015 European Society of Cardiology (ESC)/European Respiratory Society (ERS D Gr, '_70_ r I z

0.8

diagnosis and treatment of pulmonary hypertension (PH) [1, 2] have adopted ne
understanding of PH due to left heart disease (PH-L =™ ~wros M

C O

Here is the 0
’..é
; MJ‘

The new guidelines present two subsets of PH-LH
labelled as “passive” PH-LHD, defined by a mean
pulmonary artery wedge pressure (PAWP) >15m:
(DPG) <7 mmHg and/or pulmonary vascular resis!
post- and pre-capillary PH (Cpc-PH), previously I
defined by a mean PAP >25 mmHg, mean PAWP >

—

X

However, the previous definition of PH-LHD and tt
G

TABLE 1 Hazard of Death in DPG, TPG, or PVR

Hazard Ratio (95% CI) H
per Unit Increase per
DPG
Unadjusted 1.02 (1.00-1.05)
Adjusted 1.02 (1.00-1.05)
TPG
Unadjusted 1.03 (1.00-1.05)
Adjusted 1.02 (1.00-1.05)
PVR
Unadjusted 1.13 (1.06-1.20)
Adjusted 1.11 (1.04-1.19)

Adjusted model accounts for age, gender, race, and body mass in

Cl = confidence interval; DPG = diastolic pulmonary gradi
TPG = transpulmonary gradient.

Tampakakis et ¢

PVR>3WU 163 110 84 56 43
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Follow up (months)
Numbers at risk

DPG<7mmHg 205 144 111 74 60 44
DPG 27 mmHg 71 51 4 31 22 15

Figure 3 Survival of 276 patients with pulmonary hypertension due to left heart disease according to pulmonary vascular resistance (PYR;
A) or diastolic pressure gradient (DPG; B) values. WU, Wood units.

Palazzini et al, Eur Heart J Heart Fail 2017
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Most common forms of PH

PAH

15-30% CTEPH




Spectrum of group 2 PH. ASPIRE reqis

1344 consecutive PAH and PH

treatment-naive cases diagnosed
between 2001-2010

1567 patients with Group 2 PH

\ 4

PCWP, mmHg
mean PAP, mmHg
mean RAP, mmHg

Hurdman J et al. Eur Resp J 2012



Emerging concepts. Prevalence of PF
HFpEF

N=239 PH
mean PAP= 34
mmHg

N=219 no PH
mean PAP= 20
mmHg

455 HFpEF patients studied
MPAP determined by RHC



Pre-Capillary, Combined, and

CreasPdlark
L] L]
Post-Capillary Pulmonary Hypertension
A Pathophysiological Continuum
TABLE 1 Baseline Characteristics
Typical vs. Atypical Typical Atypical
All Patients Typical IPAH Atypical IPAH IPAH PH-HFpEF IPAH vs. PH-HFpEF  IPAH vs. PH-HFpEF
(N = 786) (n = 421) (n =139) p Value (n = 226) p Value p Value
Age, yrs 66.6 = 15.0 61.5 +17.3 N.3=92 <0.001 732 =83 <0.001 0.434
Female 467 (59.4) 250 (59.4) 77 (55.4%) 1.000 140 (61.9) 1.000 0.686
BMI, kg/m? 28.1(24.5-32.6) 26.0(23.3-29.8) 32.2(28.3-36.0) <0.001 29.6 (25.7-34.0) <0.001 0.002
WHO-FC 0.089 <0.001 0.315
1 91 (11.8) 71 (17.4) 12 (8.8) 8 (3.6)
I 540 (70.3) 275 (67.6) 96 (70.6) 169 (75.1)
v 137 (17.8) 61 (15.0) 28 (20.6) 48 (21.3)
6MWD, m 2895 = 121.8 219.0 = 1235 250.5 = 104.2 <0.001 260.0 = 115.0 <0.001 0.787
RAP, mm Hg 98 =54 8552 89 +-48 0.615 129 = 4.8 <0.001 <0.001
PAPm, mm Hg 46,0 =+ 1.9 469 =133 439 +10.7 0.025 457 = 9.4 0.437 0.326
PAWP, mm Hg 125 + 6.0 9334 10,0 = 3.6 0.186 195 = 4.4 <0.001 <0.001
TPG, mm Hg 335 +13) 37.6 +13.6 33.9 + 1) 0.006 258 = 9. <0.001 <0.001
Cardiac index, Ymin/m’ 22+08 23-08 22+08 0.629 22+ 0.7 0.653 0.988
PVR, Wood Units 9.6 = 6.7 10.8 = 6.0 9.8 +10.6 0.309 7.0 = 34 <0.00 <0.001
Sv0,, % 62.2 + 9.0 62.) + 9.9 62.7 + 9.0 0.804 62.) + 6.9 0.999 0.863
BNP, pg/ml 269 (127-541) 287 (119-543) 200 (115-469) 1.000 310 (186-638) 0.963 0.312
NT-proBNP, pg/ml 1,738 (621-3,891) 1,435 (541-3,888) 1,683 (478-2,815) 1.000 2,196 (1,125-4,285) 0.021 0.066
Arterfal hypertension 66.5 43.2 98.6 <0.001 91.9 <0.001 0.0
CAD 320 15.7 59.7 <0.001 46.4 <0.001 0.049
Diabetes mellitus 30.6 10.7 74.8 <0.001 41.2 <0.001 <0.001
AF 28.9 10.7 42.4 <0.001 54.4 <0.001 0.187
BMI 30 kg/m’ 37.6 235 65.2 <0.001 47, <0.001 0.002
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Pathophysiology

Rossi A et al, Circ Heart Fail 2014

Rosenkranz et al. Eur Heart J 2016



