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Descrivere le recenti evoluzioni circa I'epidemiologia
dellipertensione arteriosa polmonare

Individuare le complessita relative alla diagnosi differenziale
della malattia vascolare polmonare nell'anziano

Discutere delle sfide nella gestione terapeutica dell’'anziano
con ipertensione arteriosa polmonare

Delineare le prospettive future di ricerca clinica in questo ambito ‘
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GRUPPO 1 Ipertensione arteriosa polmonare (LAF)

1.1 Idicpatica

| [ ]
, \ , 1.1.1 Pazienti che non rispondono al test di vasoreattivita
O S e I e r e | I S I O I l e 1.1.2 Pazienti che rispondono al test acuto di vasoreattivita
1.2 Ereditaria=

1.3 Associata all’assunzione di farmaci o tossines
- 1.4 Associata a:
arteriosa polmonare?
u 1.4.2 Infezione da HIWV
1.4 3 Ipertensione portale
1.4.4 Cardiopatie congenite

o PAPmM>20mmHg: 135 v

1.5 IAP con caratteristiche di coinvolgimento venosofcapillare
(MVOPPCH)

o Wedge Pressure <15mmHg; T

GRUPPO 2 IF associata a malattie del cuore sinistro

O RVP>2WU 2.1 Scompenso cardiaco:

7 v 5 % 2.1.1 frazi di eiezi ta
Intimal proliferation, fibrosis Pulmonary Vascula?r con resane £ Eissane pressnee o
/_ ar‘tery obstruction 2.1.2 con frazione di eiezione ridotta o lievermente ridotta
/—Vascular remodelling 2.2 Valvulopatie

2.3 Condizioni cardiovascolari congenitefacquisite che causano
IF post-capillare

Medial hypertrophy

GRUPPO 3 IF associata a malattia polmonare e/o ipossiemia
3.1 Malattia polmonare ostruttiva o enfiserna
3.2 Malattia polmonare restrittiva
3.3 Malattia polmonare con pattern misto ostruttivo e restrittivo
3.4 Sindromi da ipoventilazione

Plexiform lesion 3.5 Ipossia non associata a malattia polmonare {es. esposizione

ad elevate altitudini)

Vasoconstriction

3.6 Anomalie dello sviluppo polmonare

Medial Intlmal Plexiform

, ¥ GRUPPO 4 IP associata ad ostruzicne dell'arteria polmeonare
hyperplasia proliferation lesions

4.1 IP cronica tromboembolica
4 2 Altri tipi di ostruzione dell’arteria polmonare®

C I aSS ifi Caz i O n e C I i n i Ca > Gn:ﬁarl-;;;n;m;e;c:gr;f:eid non chiari efo multifattoriali

5.2 Malattie sistemiches

5.3 Malattie metaboliche!

5.4 Insufficenza renale cronica con necessitd o meno di emodialisi
H umbert M " Eur Heart J 2022 5.5 Microangiopatia trombotica tumorale polmonare

5.6 Mediastinite fibrosante
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* Cianosi centrale, periferica. mista * Turgore e pulsatilita giugulare
* Aumentata intensita della componente * Tensione addominale
polmonare del secondo tono + Epatomegalia

+ Terzo tono ad origine VD + Ascite

+ Soffio sistolico da rigurgito tricuspidale + Edema periferico

+ Soffio diastolico da insufficienza polmonare

—

| sintomi

+ Ippocratismo digitale: CC cianotica, fibrosi + Cianosi periferica (labbra e dita bluastre)

polmonare. bronchiectasia, MVOP o epatopatia + Vertigini

+ Ippocratismo/cianosi differenziale: + Pallore
PDA/sindrome di Eisenmenger | + Estremita fredde

+ Reperti auscultatori (crepitazioni o affanno, N = + Tempo di riempimento capillare
soffi): patologia cardiaca o polmonare i 3 prolungato

+ Sequele di TVP, insufficienza venosa: IPCTE B

+ Teleangectasia: HHT o S5¢

+ Sclerodattilia, fenomeno di Raynaud. ulcere
digitali, GORD: S5¢
X @ESC® ERS—

Humbert M. Eur Heart J 2022
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Descrivere le recenti evoluzioni circa I'epidemiologia
dell'ipertensione arteriosa polmonare




Ritorno al futuro

P RS
ONGRESSO : | oSS
azonale S1G G R R T T

Il camblamento epidemiologico:

Table 1 Demographics and pulmonary arterial hypertension characteristics of patients included in registries’

Registry USNIHZ  Switzerland™ China'® UKS France's Us COMPERAS™ Crech Spain'
Ireland”’ REVEAL™* Republic'’
Year of initiation 1981 1998 1999 2001 2002 2006 2007 2007 2007
Year of first data report 1987 2M5 2007 2z 2006 2010 2013 2014 2Nz
Humber of patients 187 517 12 482 674 2525 587 19 Bbb
Study cohort
Incident® v - v 4 - - 4 - -
Incident and prevalent? s - - s 7 s s
Age (years), mean (SD) 57 (16) 36 (12) 50 (17) 50 (15) 53 (14) 52 (17) 45(17)
Female (%) ; 60.0 70.8 69.9 65.3 79.5 il 65.5 71.0
Time from first symptoms  24.4 (58.8) MP 6.4 (277.6) 18B(9-36)° 27 35.6 (37.9) NP 39 (48) 42 (73)
to diagnosis (months),
mean (50D)
MWD (m), mean (5D) MP 357 (137 NP 297 (123)* 319 (109) 366 (126) 293 (126) 324 (120) 363 (120)
Haemodynamics,
mean (5D)
RAP (mmHg) 10 (6) 914 12.8 (5.6) 10 (6)" B (5) 91(6) B8(5) 10(5) 91(5)
mPAP (mmHg) 60 (18) 481(15) 64.1 (17) 54 (14)' 95 (15) 51 (14) 44(12) 59 (63) 54 (16)
PVR (Wood units) HP 9.4 (5.6) 20.4 8.0) 12.8(6.3)" HP MF 9.6 (5.5) HP 12 (6)
PVRI (Wood units-m”) 26.2 (13.8) HP NP 23.1 (10.1)" 20,5 (102) 21.1(12.5) NP HP HP

Sitbon O. Eur Heart J Suppl 2019
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Table 1  Patient Characterstics at the Time of IPAH Diagnosis

Characteristic Cluster 1n =106 Cluster 20 =301 Cluster 3n= 434 p-value®  Alln=B46 % } '
Age, years (median, 01-03) 45 (31-61) 75 (68—B0) 72 (64-78) <0001 72 (61-78) %,,
Female sex, n (%) £0 (76) 205 (08) 121 (28) <0.001 407 (59) e
BML, kg/m" (mean + 50) 242+13.2 0T +7.2 20.1+5.0 <0001 29.1+6.5 ELSEVIER
Smoking habits
Former/cument smokers, n (%) 23 (31) 0D 343 (79) <0001 376 (454)
Pack years (median, 01-03) 16 (10-28) — 33 (20-50) <0.001 30 (15-50)
WHO FC <0.001 . . . .
L (%) 20 (1 007 56 550 Idiopathic pulmonary arterial hypertension
ﬁ[' nfmj] ?5{ f:;'z] 215f ﬁ]ﬂ 311ff?]ﬁ:| 601 E?;?j h d . d b l l . f
0 (% (9 63 (21 72 (18 144 (1
MWD, m (mean + 50) 386 + 119 268 + 114 276 + 108 <0001 287+ 118 p E“Dtypes etermine y cluster ana 3\'515 rom

BNP, ng/| (median, 01-03) 120 (81-2509) 206 (02—200) 278 (112—46E) 0.183 206 (101-371) »
NT-proBNP, ng/l (median, 01-03)  1,313(524—2.480) 1,579 (676-3,520) 1,835 (634—3.592) 0.065 1,614 (631-3,460) thE COMFE HA 'I'Eg'l St'ry

Hemodynamics

RAP, mm Hg (mean + 50) TS5 815 B4 0.026 Bi5
mPAP, mm Hg (mean + 50) 40+ 14 40+ 11 43+ 11 =0.001 42412
FAWF,mmHgfmean:l:SEﬁ E+3 mw+3 D44 <0001 9+3
€1, I/ min/m® (mean + 50) 21407 20+ 0.6 21407 0.471 2.1+07
PVR, dyn-s-cm—= (mean + 50) D4R + 463 727 + 308 730 + 380 <0001 756+ 404
505, % (mean £ 50) 64 £ 10 [T 3] G2+ 8 =0.001 63IXE
Pulmonary functon and blood gases
TLE, % predicted (mean + 50) 0o+ 16 0317 02+ 17 =0.001 ©93+17
AVC % predicted (mean + 50) o2 +17 Bi+ 18 B0+ 20 =0.001 EB2+20
FEV1, % predicted (mean £ 50) BT+ 17 B0+ 10 75+ 20 =0.001 7E+19
DLCO, % predicted (mean + 50 60 + 15 56+ 22 4T+ 21 <0001 53+22
DLOO <45% predicted, 7 (%) 0(o) 101 (34) 231 (53) <0.001 332 (40)
paQ;, mm Hg (mean + SO 77 +17 65+ 11 61+ 12 <0.001 65+ 14
paCl;, mm Hg (mean + 50) 3344 36+ 6 47 <0001 3546
Comorbidities
Arterial hypertension, 1 (%) 0 (0) 251 (83) 320 (74) <0001 571 (68)
Coronary heart disease, n (%) 0o 58 (19) 153 (35) <0.001 211 (25)
Diabetes mellitus, n (%) 00} 106 (35) 154 (36) <0.001 260 (31)
BMI =30 kg/m®, n (%) 0 (0) 149 (50) 170 (39) <0001 319 (38)
At least 1 comorbidity 0o 283 (94) 396 (91) <0.001 679 (81)
Humber of comorbidities <0.001
0, n (%) 106 (100) 18 (6) 38 (9) 162 (19)
1, n (%) 0 (0) 93 (31) 138 (32) 231 (28)
2, 1 (%) 0o 116 (38) 138 (32) 255 (30)
3, 0 (%) 00} 57 (19) 95 (22] 152 (18)

Hi,‘;;f;?atﬁalﬁmmm :gg:; ;;,_,“};ﬂ i;;‘f;ﬂ o001 ;;;?m Hoeper MM. J Heart Lung Transplant 2020
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Cluster 3n=434 p-value® Alln= 846

Characteristic luster 1n =106

Cluster 2n =301

Age, years (median, Q1-Q3) 45 (31-61 75 (68-80) 72 (64~78) <0.001 72 (61-78)
Female sex, n (%) 296 (98) 121 (28) <0.001 497 (59)
Smoking habits

Former/current smokers, n (%) 33(31) 0(0) 343 (79) <0.001 376 (44)

Pack years (median, Q1-Q3) 16 (10-28) — 33 (20-50) <0.001 30 (15-50)
Number of comorbidities <0.001

0, n (%) 162 (19)

1, n (%) 231 (28)

2, n (%) 255 (30)

3, n (%) 152 (18)

4, n (%) 41 (5)

Hoeper MM. J Heart Lung Transplant 2020
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The Journal of Table1 Charactenstics of the Total Study Population and Divided According to Age Group
48 Heart and Lung
Bl Transplantation Total Age <65 > 65
ELSEVIER T T Jemographics N= 383 N=231(60%) m pvalue
ORIGINAL CLINICAL SCIENCE Age (years) B0 (47-73) 49 (40-37) w <0.001
Performance of risk stratification scores and role = male. (%) 15 {9) 84(35) 41427) L0
« yees s . ., Incident PAH (%) 326 (B6%) 189 (82%) 137 (91%) 0.012
of comorbidities in older vs younger patients with PAH Group (%) L0
pulmonary arterial hypertension 1.1- Idiopatic 143 (37%) 83 (36%) 50 (39%)
1.2- Heritable 16(4) 14(6) 2(1)
1.3- Drugs and tosin induced B (2%) B (3%) 0 (0%)
1.4- PAH assodated with 2 (1%) 2 (1%) 0 (0%)
1.4.1- Connective tissue disease 122 (32%) 47 [ 20%) 75 (40%)
1.4.2-HIV 14 (4%) 12 (5%) 2 (1%)
1.4.3- Portal hypertension 48 (13%) 41 (18%) 7 (5%)
1.4.4-Congenital heart disease 29 (8%) 23 (10%) B (4%)
1.4.5- Schistosomiasts 1 (<1%) 1(<1%) 0 (0%)
(omortidities
sHTN (%) 157 (41%) 66 [ 29%) 91 ( 60%) <0001
THD (%) 49 (13%) 18 (B%) 31 (0% <0001
AF (%) 26 (7%) B (3%) 18 {12%) 0.001
Obesity (BMI = 30 kg/m®) (%) 94 (25%) 65 (30%) 20 {10%) 0.029
DM (%) B4 (17%) 36 (15%) 30 | 20%) 0.200
CKD (%) 77 (20%) 26 (11%) 51 {34%) <0001
COPD (%) 80 (21%) 39 (17%) 1 0.017
Total number comorbidities 1(0-2) 1(0-2) <0.001

Stolfo D. J Heart Lung Transplant 2023
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- COMPERA 2.0 - Age <65 years COMPERA 2.0~
::|_ . —
i .
o
p=0.001
-
2
ar
- Lo
ﬂ_ = irmedale-ow
— el e tegh
High
a8
= 1 1 1 1 ! ||
L1 12 24 36 4G )
Timez (Manihs) Time [Months)
Mumber at risk Mumber at risk
Lew 41 ] k& =] n 17 Live 10 ] a T a 3
yiiregnbgle low 35 E? i) o b ] 7 Inderesekale-bw 35 A g = L 11
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Stolfo D. J Heart Lung Transplant 2023
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Gli obiettivi di questo lavoro

Individuare le complessita relative alla diagnosi differenziale

della malattia vascolare polmonare nell’'anziano




B

Ritorno al futuro

NGRESSO
NAZIONALE

SOCETA ITALIANA
DI GERONTOLOGIA
EGERIATRA

FIRENZE, 13-16 DICEMBRE 2023
PALAZZO DEI CONGRESSI

@ESC

European Society
of Cardiology

SIGG

Management of pulmonary arterial hypertensmn
in patients aged over 65 years

ECHO: High/intermediate probability of PH*

(aged >65 years)

Pre-RHC probability of PH HFpEF+

Low: Intermediate: High:
Grou kely Group 2 PH uncertain kely
¢ v y
( RHC RHC and consider LHC \ Management of LHD )
[ | o
I !
mPAP >20 mmHg® mPAP >20 mmHg® mPAP >20 mmHg®
PAWP <12 mmHg PAWP 12-15 mmHg PAWP >15 mmHg"
PVR=23 WU PVR=3 WU
PAWP | Flud |  PAWP
<18 mmHg loading >18 mmHg®

o captay Pl

Sitbon O. Eur Heart J Suppl 2019
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Gli obiettivi di questo lavoro

Discutere delle sfide nella gestione terapeutica dell’anziano

con ipertensione arteriosa polmonare

Linee guida
ESC/ERS 2022

Attuali
evidenze
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The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE H

Initial Use of Ambrisentan plus Tadalafil
in Pulmonary Arterial Hypertension

M. Galig, .A. Barbera, A.E. Frost, H.-A. Ghofrani, M.M. Hoeper, V.V. McLaughlin,
A.. Peacock, G. Simonneau, ).-L. Vachiery, E. Griinig, R.]. Oudiz,
A. Vonk-Moordegraaf, R.). White, C. Blair, H. Gillies, K.L. Miller, ].H.N. Harris,
J. Langley, and L.). Rubin, for the AMBITION Investigators®

Galie N. NEJM 2015
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A Combination Tl ws. Pocled M n i E-:mhhlﬂnfhﬂ;pfﬂhmhﬂﬁutmhlm
— M- =
E. E B C Combination therapy
. Combination therapy di S
E .ll-" -|."'\----l. ! o -l.-'-- i [T —
0 -
2 Bl ""------.-._ ---------- . &mirisaman monotherapy
- Pooled monaotherapy =
1 B .ol Harard ratio, 042 [B5% O, 031-073)
- - Pl 00401
B T o
Hazard ratio, 0.50 [95% O, 035-077) @ 24 42 72 96 130 144 163 192
[ Pl G0 Wiacks
= G T T T T T T T 1 Mo, at Rask
i r.r FE] P g5 120 144 LER 153 Combinagion therapy 753 329 LEG 14% i rl 35 4
&mberisentan 116 Lo El 5F 15 L L4 E
‘Wocks monobhoray
Mo at Bisk
C Combination Theapy ws. Tadalafil Monotherapy
Combination therapy 753 229 1B 145 e 71 is 4 —— -
Pooled monotherapy 247 209 1535 108 Fr 45 i3 5 £
E . Ny Combinabon tharapy
ﬂ o Cmme L s
f 5'1': :I Tadalafll monoFaridy
B g Hazard mtio, 053 (3% O, 034-0.83)
- P 0104015
= i 1 1 1 1 1 1 1
& 4 43 T2 SE 120 144 LES 152
Wiacks
Mo at Risk
e Combination therapy 53 229 LES 14t Lees. i 35 &
Galle N' NEJM 2015 Tadalafil monotherapy 121 1 4 5l EE-| e} Il ]
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Table2 Demographic and Baseline Characteristics in Primany Analysis Set and Ex-Primary Analysis Set Patients

Patients with pulmonary arterial hypertension Primary analysis set Ex-primary analysis set

with and without cardiovascular risk factors: /’mﬁm % m/ Pooled
. therapy minthe Combination ma o the
Results from the AMBITION trial (= 253) (= 247) Total (W= 500 therapy (n=49) (n=56)

Total (M= 105)

Age, years 54.5 (14.3) 54.2 (14.9) G4.4 (14.56) 628 (8.7) 61.5(11.3) 62.1 [10.2)
Female, n (%) 188 (74) 200 (81) 388 (M) 13 (70)
Region, n (%)
North Amernica 12 (45) 228 (46) 46 (44)
Rest of workd 137 (54) 135 (55) 272 (54) 30 (61) 29 (52) 59 (56)
Etiology of PAH, n (%) [ri=55) (=104
iPAH 127 (50) 138 (56) 265 (53) 29 (59) 36 (65) 65 (63)
hPAH 73 FRE ) 14 (3) 3(6) (1] 3(3)
Az=ociated PAH 119 (47) 102 (41) 221 (44) 17 (35) 19 (35) 36 (35)
WHO functional dlass, n (%)
II 76 (30) a2 155 (31) 17 (35) 20 (36) 37 (35)
1 177 (70) 168 (B8) 345 (69) 32 (65) 36 (64) B8 (B65)
HT-proBHP, mgAiter
n 236 235 471 47 5 101
Median 938.0 1,018.0 1, 100410 400.0 4174 4540
IOk 328.0=2,4845 334.0-=1.889.0 3320-=2,006.0 18R.0=1.226.0 1740-=1777.0 184.0-=1396.0
BMWD, metars
Mean (50 353.5(879) 351.7 (91.8) 35256 (89.8) 3161(103.2) 3239 (95.0) 320.3 (98.5)
Median 357.0 365.5 363.7 3330 3291 330.5
IOk 292.0=425.3 297 54252 2053=425.2 2202=400.5 2492=304.5%  245.5—404.5
Comaorbidities
; Hypertension, m (%) 104 (41) 95 (38) 199 (40) 42 (86) 39 (70) B1(TT)
MCLaughlln VV. Diabetes mellitus, m (%) 19 (8) 30 (12) 49 (10) 31 (63) 28 (50) 50 (56)
CAD, n (%) 16 (6) 4(2) 20 (4) 12 [24) 101(18) 22 (21)

J Heart Lung Transplant 2019
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Primary Analysis Set Patients

Primary End Point
(Combo vs Mono)

Combo Mono

NT-proBNP (%) -672 -504 -338

Satisfactory Clinical
Response (%) 39 29

SAEs (%) 36 3641

AE Withdrawals (%) 14 15-19

Diff

6MWD (m) +490 +23.8 +2238

10

Ex-Primary Analysis Set Patients

Primary End Point
(Combo vs Mono)

Combo Mono  Diff

NT-proBNP (%) -327 -191 -168

6MWD (m) +196 +114 +153

Satisfactory Clinical
Response (%) 26 22 4

SAEs (%) 57  43-58

AE Withdrawals (%) 33 23-38

McLaughlin VV. J Heart Lung Transplant 2019
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Humbert M. Eur Heart J 2022

-
!
Basso o mtermedia | i Alto

L 4 o * A i
Iniziale terapia con ERA Inizizle monaterapia erale
+FDES| e PCA evfact con PDESI o ERA
e 5 =
L 1 l
+
(Tabella I7)* & terapia individualizzata
!
v
| (Tabella 18 ]
/_T_\ - Intermedio-alio
. Base - | Intermedio-basso | o aitn j|

PCAev. o1c aln

+
5-w||_'|:h da Agziungere ’
PDESI 2 sGC valutare se raplante polmonare
“3“‘“'“]' : i i) :em Hla)

@ESC @ ERS
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Iniziale terapia con ERA Iniziale monoterapia orale
+ PDESie PCA ev/sc? con PDESI o ERA
(Classe Ia) (Classe lla)
. l
b

Humbert M. Eur Heart J 2022
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Table 2 PAH Therapies According to Clusters
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Therapy Cluster 1n= 106 Cluster 2n =306 Cluster 3n =434 Alln =846
PAH medication within 3 months after diagnosis
Calcium channel blocker monotherapy, n (%) 16 (16) 3(1) 5(1) 24 (3)
PDES5i or sGC stimulators, n (%) 76 (76) 257 (90) 358 (86) 691 (86)
ERA, 11 (%) 43 (43) 59 (21) 108 (26) 210 (26)
PCA, n (%) 5(5) 7 6 18 (2)
Combination therapies, n (%) 38 (38) 139 (17)
PAH medication at 1 year after diagnosis
Calcium channel blocker monotherapy, n (%) 17 (16) 3(1) 5(1) 25 (3)
PDES5i or sGC stimulators, n (%) 63 (81) 193 (86) 277 (86) 533 (85)
ERA, 11 (%) 50 (64) 74 (33) 144 (45) 268 (43)
PCA, n (%) 9(12) 16 (7) 18 (6) 43 (7)
Combination therapies, n (%) 49 (63) b2 (28) 125 (39) 236 (38)

ERA, endothelin receptor antagonists; PAH, pulmonary artenal hypertension; PCA, prostacyclin analog (including prostacydin receptor agonists);
PDESI, phosphodiesterase-5 inhibitor; sGC, soluble guanylate cyclase.
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Low H;FPEF-score Intermediate H,FPEF-score High H,FPEF-score

Idiopathic pulmonary arterial hypertension .
patients with a high H,FPEF-score: Insights from

the Amsterdam UMC PAH-cohort I I
"% I l

0%

ESC nsk score

Baseline Baseline Baseline

Low H2FPEF-score | Intermediate H2FPEF-score | High H2FPEF-score

(n=58) (n=120) (n=46)
Improved (%) 47 44 37
Stable (%) 45 38 52

Kianzad A. J Heart Lung Transplant 2022 e 9 18 1
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' [ Adulto J
mettamente maggiore la prevalenza nel

sesso femminile

» Sintomatologia all'esordio spesso
sfumata (NYHAMHO 1/11)

+  Severa compromissione emodinamica

+ Algontmo diagnostico ben definito
secondo le attuali linee guida ESC/ERS

* In assenza di comorbidita, il
trattamento iniziale prevede l'utilizzo di
una terapia di combinazione con pid
vasodilataton polmonari

» Studi clinici randomizzati e controllati
hanno dimostrato efficacia di tali
trattamenti su outcomes compositi di
morbi-mortalita

(¥ /
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Sviluppo di un approccio diagnostico specifico
dedicato al paziente anziano con sospetta
ipertensione arteriosa polmonare.

"

Nuove prospettive

~>
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