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TRACTAMENT FARMACOLOGIC DE LA HTAP
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PULMONARY CIRCULATION

Superimposed components:

- Vasoconstriction

- Arteriolar remodeling
- NO availability }

-Venous congestion
- Desensitisation to NP- - Metabolic factors
induced vasodilation - Inflammatory cells

Pulmonary vascular disease
(i.e. remodeling)

RIGHT HEART
Disfuncién A t Aumento
umento .
ventriculo ~ EEmEp presiones WP presf°"|es
izquierdo llenado auricula
izquierda
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Passive backward
= transmission of left-sided
filling pressures

LEFT HEART

Loss of LA compliance

(exercise increased)
Mitral regurgitation

Systolic/diastolic
LV dysfunction

—

Aumento
PCP
(> 15 mmHg)

—
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. Fisiopatologia | Pronostic de la HTAP tipus 2

Risk of Death Using Mixed PH Defined by PVR

100 -
Passive PH vs No PH
HR 1.97, CL 1.27-3.14, p=0.002
80 - ~
- Mixed PH vs No PH
. » HR 3.06, CL 1.98-4.89, p<0.001
\° L L -
() ey -~
- 60 7 Tee T W -
© .. T
= | Mixed PH vs Passive PH |
e 4041 e, HR 1,56, CL 1.12-2.17, p<0,001 = =
s T
‘n Sesssene .
20 1 —no pulmonary hypertension
— — Passive pulmonary hypertension (PVR <3.0 WU)
o L Mixed pulmonary hypertension (PVR 23.0 WU)
0 1 2 3 4 5 6 7 4 8
Years
Remodelado Fracaso del VD

Vascular Pulmonar
(GDP > 7 mmHg)
(RVP > 3 Uwood)

Elevacion PVC
Congestion sistémica

Rosenkranz et al. European Heart Journal 2017
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.. Evolucio del tractament de la IC FE reduida |‘||| Bellvitge
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| 1960-1969 | 1970-1979 1980-1983 ‘
Digoxin & Diuretics
1984 | 19386 I 1988 | 1990 1992 1994 I 1996 | 1998 | 2000 |
V-HeFT SOLVD uscep RALES
CONSENSUS ATLAS
| 2014 2016 | 2018 |
PARADIGM-HF EMPA-REG CANTOS
CANVAS ATTR-ACT
LEADER DECLARE

Pharmacologic treatment

Adaptado de Choi HM et al. Korean J Intern Med. 2019 Jan;34(1):11-43
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Sacubitril / Valsartan hipertensié pulmonar ||||| Egg&'g%\%snaﬂ

h’_\/\i
Circulation: Heart Failure d D E F G H
Viglume 12, Issue 11, November 2018 Armerican RvSP RVOP VOzmax RV/LVS Wt RV Collagen
https:/idoi.org0. 11 61/CIRCHEARTFAILURE.118.005819 ‘? beart 807 101 * 751 1.51 101
. o T I < *it
601 - e i x N o1 T i g 9 * -
SHORT COMMUNICATION B - + : o A oF T
) . o O v gss« * = o T ) al )
- - - - - b 3 T — ° -EI!
Treatment of Pulmonary Hypertension With Angiotensin £ o1 - : - g : z 2, v
Il Receptor Blocker and Neprilysin Inhibitor - “1+ s I = , £ T
_— 204 ) s €
Sacubitril/Valsartan ) 2] o T I - BT
-4 B
| Q
Richard T. Clements, PhD, Alexander Vang, AB, Ana Fernandez-Nicolas, PhD, Nouaying R. o o_ - a
zZ T a4 J zZ T - e = wl ad 0.0 =z T o o % X E -
a T T <
g8 * 3 %: 8 * 3 % 8 g £ g & %28 g & 3 3
METHODS: PH was induced in rats using the SU5416/hypoxia model (Su/Hx), followed by 6- § T % z < x - 2 =z
week treatment with placebo, Sac/Val, or Val alone. There were 4 groups: CON—normoxic B Ves;al é * * ‘:__" * * N
animals with placebo (n=18); PH-Su/Hx rats+placebo (n=34); PH+Sac/Val (N=24); and PH+Val Wall Thickness - & =
(n=16). 157 g Plasma ET-1 1.5 Lungs ET-1 Circulating Levels
. . 3=
RESULTS: In animals with PH, treatment with Sac/Val but not Val resulted in significant p E* *
reduction in RV pressure (mmHg: PH: 62+4, PH+Sac/Val: 46+5), hypertrophy (RV/LV+S: PH: * ; @ Wi @ - EE ] E
0.7420.06, PH+Sac/Val: 0.46:0.06), collagen content (vg/50 g protein: PH: 8.210.3, E”* = glof= , = g‘-"' - g 2
PH+Sac/Val: 6.410.4), pressures and improvement in BVs (mm/s: PH: 31.2+1.8, PH+Sac/Val: g E E = *_,g £ & =
43.1+3.6) compared with placebo. This was associated with reduced pulmonary vascular wall E T T Eo s E 1 EE = E EE =
thickness, increased lung levels of ANP (atrial natriuretic peptide), BNP (brain-type natriuretic Z0.54 & 0.59 il
peptide), and cGMP, and decreased plasma endothelin-1 compared with PH alone. Also, e N .
PH+Sac/Val animals had altered expression of PKC isozymes in RV tissue compared with PH o.- 0.0 i3I 5a<x6a2x
V=T W E o o o 2 3‘_‘ o 2 5‘_‘ o 2 :_:
alone. ool oe——— ge £¢ R T <z 3 <z
& & = = Qo = o s + w o 7 [
¢ - § 1% : gz s ‘ :
3 i @2 = &, &, &
g z z ANP BNP cGMP
. L j ]
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Antialdosteronics | remodelat vascular pulmonar |m| Eofgi't\afl'agi\%snaﬂ

30+ . a& 15 Sham
- CrossMark * ‘Er *
Eplerenone attenuates pathological ® g < [ g .
- = e
. - 20 *
pulmonary vascular rather than right g - PAB g 1 1 T D —
. L] - : \"' y -._~x
ventricular remodeling in pulmonary E g _l_ NSNS
. - S 10 S :
arterial hypertension 210 B 2 s NS D
Q Epl- iy
Mario Boehm', Nadine Armold®, Adam Braithwaite?, Josephine Pickworth?, Changwu Lu', Tatyana Novoyatleva', © I N
' | - 0 L o™ RN
Sham PAB Epl Sham PAB Epl N R
Methods: The effects of Eplerenone (0.1% Inspra® mixed in chow) on pulmonary vascular and RV remodeling were £
evaluated in mice with pulmonary hypertension (PH) caused by Sugen5416 injection with concomitant chronic
hypoxia (SuHx) and in a second animal model with established RV dysfunction independent from lung remodeling f g
through surgical pulmonary artery banding. 0.8, 5 100, Lt E Ctri
* SuH
Results: Preventive Eplerenone administration attenuated the development of PH and pathological remodeling of % 0.6 ?: . w 80 1 = E:| X
pulmonary arterioles. Therapeutic aldosterone antagonism - starting when RV dysfunction was established - O o 2 6041 | %
normalized mineralocorticoid receptor gene expression in the right ventricle without direct effects on either RV S 041 o g
structure (Cardiomyocyte hypertrophy, Fibrosis) or function (assessed by non-invasive echocardiography along with ® S ’; 40-
intra-cardiac pressure volume measurements), but significantly lowered systemic blood pressure. € 0.2- s 20
Conclusions: Our data indicate that aldosterone antagonism with Eplerenone attenuates pulmonary vascular rather 0.0 0 |I| n i_l_
than RV remodeling in PAH. " Ctrl SuHx Epl none partial full
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Maneig Contemporani

PA wave io;m

Normal pressure

_ | Systolic = 15-25 mm Hg
NN Dlastolic = 8-10 mm Hg

Pulmonary artery Pulmonary

“ capillary bed

, - Balloon wedged
in a pulmonary
artery branch

Right atrium |

RA wave form

Normal pressure

1 PAW wave form

i =77/ Normal pressure
RV wave form 8-15mm Hg

N Generalitat
de Catalunya

2-12 mm Hg Normal pressure
- \| Systolic = 25 mm Hg
Right ventricle L - Diastolic = 5 mm Hg
Positioning the Swan-Ganz Catheter
Distal

(pulmonary artery) port

Proximal e
(right atrial)} port - _ .- Inflation port
/ Proximal
Thermistor port gj;ﬁ?ng
(computer)
Wires in Inflation
thermistor . _ lumen
lumen d
II \
Proximal Distal
lumen lumen

Section of catheter
The Quadruple-Lumen Swan-Ganz Catheter
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en els centres de

RHC is recommended in patients with
congenital cardiac shunts to support
decisions on correction (Table 24)

RHC is recommended in patients with
PH due to left heart disease (group 2) or
lung disease (group 3) if organ
transplantation is considered

When measurement of PAWP is
unreliable, left heart catheterization
should be considered to measure LYEDP

|IC Avancada

Bellvitge

Hospital Universitari

expert centres

Vasoreactivity testing is indicated only in

69

A positive response to vasoreactivity
testing is defined as a reduction of mean
PAP >10 mmHg to reach an absolute

RHC may be considered in patients with
suspected PH and left heart disease or
lung disease to assist in the differential
| diagnosis and support treatment decisions

value of mean PAP <40 mmHg with an
increased or unchanged cardiac output

85,86

Table 5 Selective Intravenous Pulmonary Vasodilators

Agent PVR mPAP PCWP (I SVR Notes

Nitroprusside A & 1) Ll T Ll 0.5-5.0 pg/kg/min
Milrinone L 1 ! T L 50 pa/kg IV bolus
Nitric oxide AN Lo Tt i “ 80 ppm over 10 min
Prostaglandin E1 A L ! Tt R 0.02-0.30 pg/kg/min
Adenosine L1 1~ 1 i > 100 pg/kg/min

(I, cardiac index; IV, intravenous; mPAP, mean pulmonary artery pressure; PCWP, pulmonary capillary wedge pressure; PVR, peripheral vascular

resistance; SVR, systemic vascular resistance.

Adapted from Bain DS, editor. Grossman’s cardiac catheterization, angiography, and intervention. 7th ed. Philadelphia: Lippincott Williams & Wilkins;

2006. Used with permission.

ESC/ERS Guidelines in the Management of PHT; European Heart Journal (2016) 37, 67-119
Conferencia Consenso de los Grupos Espafioles de Trasplante Cardiaco. Rev Esp Cardiol Supl. 2007;7:4B-54B
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' Hospital Universitari

.. Terapia Farmacologica amb Vasodilatadors Pulmonars [[|| Bellvitge

Endothelin pathway ' | Prostacyclin pathway

Vessel
lumen

Endothelial | Nitric oxlde pathway |

Ant ET-1 (A i B) Prostaciclines

Aachidonic acid = Prostag]

cells
Bosentan > prosdotretn \/ Epoprostenol
Macintentan et TR lloprost
Endothelin i o ., iy —} Lm Prostacyclin p 1
Darusentan rceptord, e e g Alprostadilo

\ Endathelin-1
S d

Phosphodiesterase >
type 5 inhibitor 3

Via del ON-GMPc

Sildenafilo, Tadafilo (iPD5)
Riociguat, Vericiguat (GMPc)
Humbert et al. NEJM. 2004.
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Long-Term Effect of Endothelin Receptor
Antagonism With Bosentan on the
Morbidity and Mortality of Patients With

Severe Chronic Heart Failure
Primary Results of the ENABLE Trials

FIGURE 1 Freedom From All-Cause Mortality or
Hospitalization for Heart Failure (Coprimary Endpoint)

100

e, Placebo

80 \
e

T
Bosentan

60

40

20

Percent of Patients Without Event

0
0 13 26 39 52 65 78 91 104 117

Weeks After Randomization

Patients at Risk

804 680 615 573 542 502 393 238 123 16 DBosentan
807 723 ©55 613 577 512 388 229 113 19 Placebo
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.. Enable Study: Bosentan en pacients amb FE reduida

P,
 CONTRACTION «-5

Vascular Smooth Muscle

Im| Bellvitge

Hospital Unlver8|tar|

Efecte agut de ET1.:
- Estimula ON (GMPc) en
vasos sense muscul llis

Efecte perllongat de ET1.:
- VC dels vasos amb muscul
llis

Analisi estadistica dels estudis ENABLE 1 i 2.

En cap assaig es varen demostrar millores en I'estat clinic dels pacients en
guant a mortalitat o hospitalitzacio per IC

El grup de pacients tractats amb Bosentan, va presentar més episodis de
congestié en forma d’augment de pes, edemes i hospitalitzacio per IC,
inclis augmentant I's de diuretics.

El 10% dels pacients amb Bosentan varen presentar augment d’enzims

hepatics.
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Melody-1 Study: Macicentan en HFpEF ||||| Bellvitge

' Hospital Universitari

Macitentan in pulmonary hypertension

TABLE 4 Treatment effect for haemodynamic parameters at week 12

d U e tO l.Eft Ve ntrIC U l.a r dy5f |..| n CtIO n Mean absolute change from baseline (95% Cl)
PVR dyn-s-cm™® 0.93 (0.64-1.36)"1
mPAP mmHg 0.3 (-4.3-4.9)

Jean-Luc Vachiéry', Marion Delcroix @2, Hikmet AL-Hiti®, Michela Efficace®, PAWP mmte Stz

Martin Hutyra®, Gabriela Lack®, Kelly Papadakis’ and Lewis J. Rubin® TPR dyn-s-cm™° ~162.2(~318.0-6.5)
Cardiac index L-min~"-m—2 0.4 (0.1-0.7)
Cardiac output L-min~" 0.8 (0.3-1.4)
TPG mmH 0.7 (-3.7-5.1

63 patients with PH-LHD and diastolic pressure gradient =7 mmHg and pulmonary vascular DPG "r:‘:mg 0 all—4.5-3. g]
resistance (PVR) >3WU were randomised to macitentan 10 mg (n=31) or placebo (n=32) for 12 Mixed venous oxygen saturation % =04 [-4.6-3.8)
weeks. The main end-point assessed a composite of significant fluid retention (weight gain =5% or

=5 kg because of fluid overload or parenteral diuretic administration) or worsening in New York 1607 m Macitentan (n=25]

@ Placebo [n=28]

Heart Association functional class from baseline 1o end of treatment. Exploratory end-points 150

included changes in N-terminal pro-brain natriuretic peptide (NT-proBNP) and haemodynamics at 140+

week 12, 1304

118.90%

120+

1104

- Pacients amb IC i FE >30%, la major part >50%

- Augment de descompensacions (edemes i necessitat de
ditretic)

- Empitjorament del 6°'WT

100+

Percentage [95% Cl] of baseline
NT-proBNP at week 12 [geometric means)

907 91.56%

80

70-

NIVERSITAT e
ARCELONA

wC

MM Generalitat S | / ||| Be”VIt e q“.\ A BeLLviToE '
s o
Ji de Catalunya a Ut | | Hospital Un|verS|tar| Aey B LA IBDEILL E_!F"I'Iiljl.

& e EN XARXA



Epoprosterenol: Prostanoides en el tractament de la ICFEr

\’_\/N

A randomized controlled trial of epoprostenol
therapy for severe congestive heart failure: The
Flolan International Randomized Survival Trial
(FIRST)

Robert M. Califf, MD,* Kirkwood F. Adams, MD, William J. McKenna, MD,* Mihai Gheorghiade, MD,? Basry F. - Alvoltant de 470 pacients amb IC i FE reduida
Uretsky, MD,* Steven E. McNulty, MS,* Harald Darius, MD,f Kevin Schulman, MD,8 Faiez Zannad, MD," Eileen amb Sim ptomes avan gats (CF I1- |V)
Handberg-Thurmond, RN,! Frank E. Harrell Jr., PhD,) William Wheeler, MD,* Jordi Soler-Soler, MD,! and Karl
Swedberg, MD™ Durbam, Chapel Hill, and Triangle Park, N.C; London, United Kingdom; Chicago, IlL.;
Pittsburgh, Pa.; Mainz, Germany; Washington, D.C.; Nancy, France; Gainesville, Fla.; Charlottesville, Va.; - L’ObjeCti u pn nci p al de I'estudi: su pervivénci a

lona, Spain; and Gotbenb Swed ; . o oo
parcelont Spatwa e e _ - Objectius secundaris: empitjorament de IC, 6’'WT,
1 1 QoL.

m— Conventional : == Conventional
—— Epoprostenal — Epoprostenol o N
0751 - Es va demostrar millora dels parametres
3 § hemodinamics (PAP, PCP i index cardiac)
3 0.5+ &
g 3 - Es va aturar preco¢gment I'estudi per excés de
0.25- mortalitat en el grup tractat
0 T T o | T
0 0.5 1 1.5 0 0.5 1 1.5

Follow-up in Years Follow-up in Years

Kaplan-Meier plofs demonstrating fime to death (leff) and fime to first event (death, worsening heart failure requiring hospitalization,
inifiation of intravenous inotropic support, mechanical assisted circulation, tracheotomy, resuscitation, or myocardial infarction) {right)
by intention to treat.
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Additional use of a phosphodiesterase 5
inhibitor in patients with pulmonary
hypertension secondary to chronic systolic
heart failure: a meta-analysis

Xiaojing Wu'*, Te Yang, Qi Zhou?, Shuangfei Li', and Lan Huang*

1Cardiovascular Department of Xingiao Hospital, Third Miitary Medical Universicy, No.183 Xingiao Street, Chongging, China; and 1Cardiovascular Department of the Second
Affliated Hospital, Chongging Medical University, Chongging, China

Recaived 17 September 2013; revised 10 November 2013; accepted 15 Novembar 2013; online publish-shead-af-print 3 T December 2013

- Metanalisi d’estudis caracteritzats per
escassa randomitzacio.

- Heterogeneitat de la causa de la
miocardiopatia

- Objectius primaris diferents entre els estudis

N Generalitat

Inhibidors de la fosfodiesterasa 5: Sildenafil

Table 1 Characteristics of randomized controlled trials included in the meta-analysis

Corresponding Individuals Gender Age LVEF NYHA mPAP PASP

author, year randomized (n}) (male/female) (mean, years) (mean, %) {(mmHg) (mmHg)

Sildenafil Placebo  Sildenafil Placebo  Sildenafil Placebo  Sildenafil Placebo Sildenafil Placebo  Sildenafil Placebo
Marco Guazzi 2012 16 16 16/0 16/0 66 68 29 28 nav 35 34 — —
Marco Guazzi 2011 23 Pl 23/0 22/0 60 &1 29 30 {1} — — 7 37
Madine Clausell 2008 11 8 kL 44 45 53 ) 30 i — — 62 56
Marc |. Semigran 17 17 143 15/2 54 62 19 20 v 30 33 — —
2007

Maurizio D. Guazzi 23 3 2310 23/0 62 63 kXl 32 I — — 42 44
2007

Gregory D. Lewis 15 15 2713 (overall)® 58 27 28 v 30 33 — —
2008

Corresponding Aetiology Basic treatment Dose of sildenafil Follow -up Endpoints

author, year (ischaemic, %) (percentage of patients)

Marco Guazzi 2012 g Beta-blockers (78%), ACEI (75%), ARB 50 mg three times daily 1 year Adverse events, hospital admission,
{25%), aldosterone antagonist (50%), haemodynamic assessment,
digitalis (9%), CRT (53%) CPX, QOL

Marco Guazrzi 2011 51 Beta-blockers (84%), ACEI (86%), ARB 50 mg three times daily 1 year Adverse events, hospital admission,
{24%), aldosterone antagonist (42%), LV function, PASF, plasma
digitalis (11%), CRT (38%) NT-proBNF, CPX, QOL

Madine Clausell 2008 32 Beta-blocker (89%), ACEI (100%), 50 mg three times daily 4 weeks Adverse events, CPX, PASE,
diuretics (100%), digitalis (84%) endothelial function

Mare ). Semigran 2007 50 Beta-blockers (97%), ACEl or ARB (82%), Initial dose: 25 mg three 12 weeks Adverse events, hospital admission,
diuretics (100%), digitalis (68%), times daily, titrated every 2 haemodynamic assessment,
aldosterone antagonist (53%), CRT weeks to 75 mg three CPX, & min walking distance,
(29%) times daily NYHA, QOL

Maurizio D. Guazzi 2007 46 Beta-blockers (65%), ACEI (80%), ARB 50 mg twice daily & months Adverse events, hospital admission,
{17%). diuretics (67%). digialis (26%) LVr function, PASE CPX, QOL

Gregory D Lewis 2008 50 Beta-blockers (97%), ACEl or ARB (83%), Initial dose: 25 mg three 12 weeks Haemodynamic assessment, CPX,

aldosterone antagonist (57%). diuretics
(100%), digitalis (73%), CRT (27%)

times daily, titrated every 2

weeks to 75 mg three

times daily

LV function

ACEIl, ACE inhibitor: CPX, cardiopulmonary exercise testing; mPAF. mean pulmonary artery pressure; PASE. pulmonary artery systolic pressure; QOL, quality of life.

2Percentage in all included patients.
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Inhibidors de la fosfodiesterasa 5: Sildenafil

Eurcpean Journal of Heart Failure (2014) 16, 444—453

EURCPEAN doi:10.1002/ejhf. 47
Additional use of a phosphodiesterase 5 A Peak VO:
- - - - - - Siidenafil placebo Mean Difference Mean Difference
inhibitor in patients with pulmonary _StudvorSuboroup  Mean SD Total Mean SD Total Weight IV, Fixed 95% Cl IV. Fixed, 85% I
. . . Gregory D. Lewis. 2008 138 36 15 98 32 15 38% 4.00[1.56 6.44]
hyperten5|on secondar'y to Ch ronic SYStOI 1C Marco Guazzi 2011 166 58 23 13 § 22 23% 2B0[-0.56 576] 5
Marco Guazzl 2012 132 54 16 108 46 16 19% 260[-0.88, 6.08]
heart failure: a meta-an alysis Mare J. Semigran 2007 138 1 17 108 08 17 612% 3.10(249,371] E
Maurizio D. Guazzi.2007 187 1.7 23 151 1.5 23 264% 3.60 (267, 4.53 —n
Xiaojing Wu'*, Te Yang', Qi Zhou?, Shuangfei Lil, and Lan Huang!* MADINE CLAUSELL.2008 185 3 11 1656 2 8 45% 2001025425
1Cardiovascular Department of Xingiao Hospital, Third Miliary Medical University, Mo.183 Xingiac Street, Chongging, China; and 1Cardicvascular Department of the Second Total [95“‘ CI} 105 101 100.0% 3.20 [172' 35?] ‘
Affiliared Hospital, Chongging Medical University, Chongging. China } i + 5

Heterogeneity: Chit = 2.58, df = § (P = 0.76); 2 = 0%

Received 17 September 2013; revised 10 N ber 2013; accepted 15 N ber 20 13 ; online publish-ahead-of-prine 3 T D ber 2013
! e oremaer e Beeem Test for overall effect: Z = 13,16 (P < 0.00001)

B VENVO: slope

Hospitalization Sildenafil placabo Mpan Differance

4 2 0 2 4

Fawvours [placebo) Favours [Sildenafil]

Moan Differonce

Sildenafil place Risk Ratio Risk Ratio sty or Subgroup ; g Mean S ol fah i fu sed, 95% Ci :
[ ants ) ! ; W-H, Fixed. 95% xed, 95% Gregory D. Lewis. 2008 416 B9 15 414 14 15 22% 020 [-8.20, 8.60] e p—

Marco Guazzi 2011 1 29 q 22 19.7% 0.32 [0.04, 2.84) — Marco Guazzi. 2011 281 3.4 23 35% 42 22 326% -6.80[-B.96, 4.64] -
Marco Guazzi 2012 116 3 16 19.3%  0.33[0.04,287) —l— ::m?;i‘é:;‘:ME g;; 2; e :3; ;? ;g lg;:: :ﬂ; :!fm 58, -4.62] s

: —_— : : 8 2 5 3 ; 70 [-6.57, -2.83]
Marc J. Semigran,2007 2 7 17 450% 0200007118 MADINECLAUSELLZ008 341 5 11 406 8 & 3.2% -6.50[-13.40, 0.40]
Maurizio D, Guazzi.2007 0 23 ¥ 23 16.1% 0.20[0.01, 3.95]

Total (95% CI) 88 B4 100.0% -5.89 [-7.13, -4.65] L ]
Total (95% CI) 79 78 100.0%  0.29 [0.11,0.77] - Heleroganeity: Chi® = 5.80, df = 4 (P = 0.21); I = 31% = = : + =
Total events 4 15 Test for overall effect: Z = 9.34 (P < 0.00001) 5 3
] : ¢ Favours [Sildenafil] Favours [placeba)

Helerogeneity. Chi* = 0.08, df = 3 (P = 0.99), I’ = 0%

01 :‘I 1 1 1
Test for overall effect; Z = 2.48 (P =0.01) 0.0 0 0 oo

Favours [sildenafil] Favours [placebo)

Reducci6 de ingressos per IC, PAPm, RVP. PCP sense canvis. Augment de consum pic de 02 i Slope favorable
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Estimuladors de GMPc en ICFEr: Riociguat (LEPTH Trial)

"—\/\,

Heart Failure

A B Ricciguat Riociguat Riociguat
- Riociguat Riociguat Riociguat - Placebo 0.5mg 1mg 2mg
2 Plafessbo 0-5_2";9 "_f;g 2_";3 B g, (n=56) (n=22)  (n=28) (n=54)f
Riociguat for Patients With Pulmonary Hypertension Caused e
by Systolic Left Ventricular Dysfunction 2 T g ‘
. . . £
A Phase IIb Double-Blind, Randomized, Placebo-Controlled, Dose-Ranging € 3 ; 0
Hemodynamic Study § i E 2 T
Diana Bonderman, MD; Stefano Ghio, MD; Stephan B. Felix. MD; Hossein-Ardeschir Ghofrani, MD; E 6 E 4
Evangelos Michelakis, MD; Veselin Mitrovic, MD;: Ronald J. Oudiz, MD; Francis Boateng, PhD; = 7 Tg 6
Andrea-Viviana Scalise, MD: Lothar Roessig, MD: Marc J. Semigran, MD: on behalfl of the Left Ventricular 2 s 5 4
Systolic Dysfunction Associated With Pulmonary Hypertension Riociguat Trial (LEPHT) Study Group g & °
M Baseline
- ; ) 507 mLast visit . E —— Hgigﬂl-lﬂl HIC;C'QUE' F\'dC;C‘"EIl-IET F Riociguat Rlo-crguat Rloclgual
_ ’ ace! mg mg mg Placeb 0.5
Nc_) es va assolir I'objectiu g s T, 050 2 e st ¢ Ny Miw ON. N
primari (descens PAPm) 5 40 5 5 »
g N 2 in n -50
- Perfil hemodinamic $ 354 g -20 £ .00
favorable (UW, dosis) 5% > % ;f,m
- Millora de la qualitat de :® 4 - 2-200
o o = 204 -] ]
vida (dosis alta) 2 g §2%
3 151 - ;
- Sense events adversos s 3 e
significatius £ 5l £ P=0.033 vs E-qc-n
" %120 placabo 1 P=0.0002 vs
0- - — - 5 5450 placebo
Placebo Riociguat 0.5 mg Riociguat 1 mg Riociguat 2 mg
(n=69) (n=32) (n=33) (n=67)
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.. IDP5 (Sildenafil) en HTAP en cardiopatia valvular |‘||| Bellvitge

' Hospital Universitari

. . . . . 231 enrolled
Sildenafil for improving outcomes in patients 2
. . | 31PHna
with corrected valvular heart disease and . confirmed
. . 200 randomized
persistent pulmonary hypertension: a |
- L] ]
multicenter, double-blind, randomized [ 1
. s . 104 assigned 1o SILDENAFIL 96 assigned to PLACEBO
clinical trial 104 reated with 96 treated with
sildenatil (safety Set) placebo (Safety Set)
. I Y 1 . . 2 . 3 101 with data to 95 with data to
Javier Bermejo *, Raquel Yotti', Rocio Garcia-Orta®, Pedro L. Sdnchez-Fernandez’, IR DR i .
[Full Analysks Set) (Full Analysis Set)
BO without major 82 without major
pratocol deviations pratocol devistions
“ [Per Protocol Set) {Per Protocol Set)
eart valve procedures
Time from last valvular surgery (years), median {(IQR) 7.5 (4.2 13.1) 5.8 (3.0.123) 0.12
Isalated mitral valve surgery, n (%) 27 (26) 33 (34) 022 19 discontinued trestment 11 discontinued treatment
) G Adverse events 4 Adverse evonts
Isolated aortic valve replacement, n (%} B8 99 0.80 2 Lack of efficacy = i 3- Sy
Mitral and aortic valve surgery, n (%) 29 (28) 16 (17} 0.06 i Protocol deviation 3 Logt far SoRow-L
Mitral and tricuspid valve surgery, n (%} 26 (25) 23 (24) 0.87 3 Withdrew consant ZM
Aortic and tricuspid valve surgery, n (%) a0 1{1) 0.48 2 Lost for follow-up
Mitral, aortic and tricuspid valve surgery, n (%) 14 (14) 14 (15) 084 2 Died 5 1 -
Patients with re-interventions, n (%) 39 (38) 24 (25) 007 3 Other 85 completed study® 85 completed study I

Estudi Basal: PAP 64/39/23mmHg, PCP 22-23mmHg, GTP 15-16mmHg, GTPd 2-3mmHg. UW 3.4-3,1. PVC 12mmHg, IC 2.8.
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IDP5 (Sildenafil) en HTAP en cardiopatia valvular |‘||| Bellvitge

' Hospital Universitari

Adjudication Criterion Odds Ratio- 0,39
- [change Sesf-Assessment Score [ Sildenafil [ Placebo 95 Cl: 022 1o 0.67
[0 [ change in Functional Class P 0,001
B e Event
4
= Mo Change
82 ¥ -
= P ——
% 0 "'5
10
0 1]
Improved Unchanged Undatermined
Composite Clinical Score
No of Patients e
Slldenafil 33 27 37 4
Major Event 24
C in Functional Class 7 17
Change Self-Assessment Score 2 o
Mo Change 37
Placebo 14 44 32 5
MAasjor Event 12
Change in Functional Class 2 22
Change Self-Assessment Scare i) 22
Mo Change EF

Figure 2 Primary endpoint The compaosite clinical score accounts for the combination of death due to any cause, hospitalization due to heart
failure requiring intravenous divretic treatment, change in the Weorld Health Organisation (WHO) functional class or relevant changes in the patient
global self-assessment. Total bars show the propartion of patients in each category, stacked bars show the criterion wsed to adiudication to each cat-
egory, and the table shows the number of patients. Data are shown for the full analysis set. Odds ratio caloulated using ordinal logistic regression
under the proportionality assurmption.

Empitjorament de la situacio clinica global mitjangcant Score (Mort, hiC, CF, QoL)
Tendéncia a major tassa d’aconteixements adversos (principalment IC)
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.. IDP5 (Sildenafil) en HTAP en cardiopatia valvular |‘||| Bellvitge

' Hospital Universitari

A Clinical Outcome D . PRSI
~. 251 3 F 6-Minute-Walk Test
%m_ I_Elu:lgngﬂlr : :“ =% TR gs 30 P=099
! E . Sildenafil
|§ J ! B v 2 ] i [ t §
w15 o] MOt Enos ardomaton
E 10 _rJ . . .—H’H@J ;am-"é“u:"‘: |u-r.'m n|'-au g © phm
O J_f L6 e R g} M8 o 4
0 1 2 3 4 5 8
g' o f l_r H?ﬁ:ﬁ:ﬁiiﬁ Functional Class m“;';'m Months since randomization
ol I logrankP=0044  E 0 imcaora Com [ B s e s 0
- - x : - LS Mean Distance (m) 346 1 11 W72 N Tl
N | = e
No. at Risk Manths since randomization gm No.ofpts. 83 84 81
Sicdenall 101 i ™ o0 L LS Mean Distance {m) 3312 11 3404 11 M1e1
Placebo 05 Bg &3 77 i = ‘
|
B " I:! -
£%1 _— e ic Pul P
0 Sildanafi - A s G : Systolic Pulmonary Artery Pressure
I 204 Maonifs sinca rendemization =
=]
- — el 3 3 5 »
- ] = ) 2
"E 151 el B [] F| -
1
g o Piacebo s :
. B | _j_'— L] [ 1
| q .,1
'E_ 54 i Hazard Ratio= 2.1 o 3 T b1 y 4 1
5 H_,—]HJ 950, CL 1.0- 4.3 F &-Minute-Walk Tost —— Months since randomization
- Log-rank P= 0,038 g A0 No 3:, 8s a7 7
0 2 4 6 i /+g"_'___ LS Mesn SPAP (mm Hg) 64413 88214 84218
No. at Risk Months since randomization i b i % = - -_ mm o . s
iy -+ i = " “a Y - LS Mean SPAP (mm Hg) 642 18 84215 851216
£ £ Lo B e R st
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.. Situacio actual del tractament farmacologic
__|__

The use of PAH-approved therapies is

} 396
not recommended in PH-LHD
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Inhibidors de la fosfodiesterasa 5 en HFpEF: Sildenafil

ONLINE FIRST S A
Effect of Phosphodiesterase-5 Inhibition [

Protein

< {phosphorylated)
Protein

+[Ca®

on Exercise Capacity and Clinical Status

in Heart Failure With Preserved Ejection Fraction
A Randomized Clinical Trial

Table 3. Primary, Secondary, and Safety End Points
Placebo Sildenafil
f 1 T 1
Mo. of No. of P i
Patients Variable Patients Variable Value Endothelium

Primary end point

Change in peak oxygen consurmption at 24 wk, median (1QR), mLkg/min a4 0.20 (-0.70 10 1.00) )l 0.2(-1.70t0 1.11) 80
Secondary end points .

Clinical rank score, mean 04 95.8 a5 094.2 B5 2 2 R 2

Change in B-rminute walk distance at 24 wk, median (IGR), m 95 15.0 (-26.0 to 45.0) 90 5.0(-37.010 55.0) 92 NO €esva Observar m|"0ra Slgnlflcatlva en Ia‘

Change in peak oxygen consumption at 12 wk, median {1GR), mL/kg/min 96 0.03 (—1.10 to 0.67) ar 0.01 {—1.35 to 1.25) B8 Capacrtat fu nC|0na| )

Change in B-minute walk distance at 12 whk, median (I0R), m o6 18.0 (=14.5 to 48.0) a9 10.0 (=250 to 36.0) 13
Components of cIinbicaI rank score at 24 whk

Death, No. {36) 103 o 113 3(3) 25 . . s . .

Haospitalization for cardiovascular or renal cause, No. (%) 103 13(13) 113 15{13) B9 . Sense canvis Slgnlflcatlus en el perfll de

Change in MLHFQ, median (ICR) o1 B(-21t05) o 8(-19100] 44 biomarcadors
Safety end points, Mo. (%)

Adverse events 103 78 (78) 113 80 (80) A9

Serious adverse events 103 16 (16) 113 25(22) 22 S d f Y . . f . I
Abbrevations: IQR, interquartile range; MUHFQ, Minnesota U\rﬂg with Heart Failure Questionnaine. = ense I erenC'IeS Slgnl |Catlves en e S events
4 mean value of 85 in each group is expected under the null hypothesis of no treatment effect.
Dgite investigator identified causes of death were sudden death {n=1), progressive cardiorenal failure {n=1), and noncardiovascular [n=1). adve rSOS
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.. Estimuladors de GMPc en ICEFEr: SOCRATES REDUCED

(I
N

Original Investigation

Effect of Vericiguat, a Soluble Guanylate Cyclase Stimulator,
on Natriuretic Peptide Levels in Patients With Worsening

Chronic Heart Failure and Reduced Ejection Fraction

The SOCRATES-REDUCED Randomized Trial

Mihai Ghearghiade, MD; Stephen J. Greene, MD; Javed Butler, MD, MPH, MBA; Gerasimos Filippatos, MD; Carolyn S. P. Lam, MBBS; Aldo P. Maggioni, MD;

CONCLUSIONS AND RELEVANCE Among patients with warsening chronic HF and reduced
LVEF, compared with placebo, vericiguat did not have a statistically significant effecton

change in NT-proBNP level at 12 weelks but was well-tolerated. Further clinical trials of
vericiguat based on the dose-response relationship in this study are needed to determine the

potential role of this drug for patients with worsening chronic HF.
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Proportion of Patients Experiencing the
Composite of CV Death and HF Hospitalization

=

=
e
e

Placebo
Wericiguat

1.25 mg
s 2.5 Mg
———2.5to 5myg
—2.5t0 10 mg
Pooled 2.5/5/10-mg groups

0.10
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.. Estimuladors de GMPc en ICEFEr: SOCRATES PRESERVED

Vericiguat in patients with worsening chronic . o . . . s
heart failure and preserved ejection fraction: 4l . %‘ s g 29
results of the SOluble guanylate Cyclase s g g =
stimulatoR in heArT failurE patientS with é = g o =
PRESERVED EF (SOCRATES-PRESERVED) £ £ § 1
8 251 8 025 0.25
study § B 5
?E 0.0 1 % 0.00 4 g 0.00
Burkert Pieske'*, Aldo P. Maggioni®, Carolyn S.P. Lam’, Elisabeth Pieske-Kraigher®, - B o] . -
) 3o S
3 -50- g -0.50 - % -0.50 -
w5, ,,«s ,,«@\0«9 s ,,«a ,,«Q\Q«a M@@f,ﬁcg«%«a
n= 72 77 80 58 56 n= 74 76 79 56 55 n= 74 77T 79 858 54
Conclusion Vericiguat was well tolerated, did not change NT-proBNP and LAV at 12 weeks compared with placebo but was

associated with improvements in quality of life in patients with HFpEF. Given the encouraging results on quality of

life, the effects of vericiguat in patients with HFpEF warrant further study, possibly with higher doses, longer
follow-up and additional endpoints.
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Published on Merck Newsroom Home (https:/fwww. mrknewsroom.com) on 11/18/19 &:30 am EST

Merck and Bayer’s Investigational Drug Vericiguat
Meets Primary Endpoint in Phase 3 Study of Patients
with Worsening Chronic Heart Failure

Release Date:
Monday, November 18, 2019 6:30 am EST

Terms:
Research and Development News Corporste News #Merck #MBEKE SMEE Memck MBE NYSE:MBRE

Dateline City:
KENILWORTH, N.).

Vericiguat Reduced the Risk of Heart Failure Hospitalization or
Cardiovascular Death in Patients with Worsening Chronic Heart Failure
with Reduced Ejection Fraction, Compared to Placebo When Added to
Available Heart Failure Therapies
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SUPORT CIRCULATORI MECANIC
EN HIPERTENSIO PULMONAR TIPUS 2
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Still symptomatic
and LVEF =35%

Yes |

5till symptomatic
and LVEF <35%

Yes l

Patient with symptomatic* HFrEF®

‘

Therapy with ACE-I* and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

B ciass

Class lla

Mo

Add MR antagonist®*®

(up-titrate to maximum tolerated evidence-based dose)

Mo

! '

Able to tolerate
ACEI (or ARB)'

ARNI to replace need for
ACE- N

Sinus rhythm,
QRS duration =130 msec

'_
=
(o]
@
=
a
"
o
A
3
wy
[as ]
Vi
(V19
g
|
7

or a history of symptomatic VT/VF, implant ICD

=
1=
=
w
4]
oo
=
Q
L=}
“
(=]
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‘@
-
P
@
v
E
[=]
R
.
£
>
i
@
>
2
2
8
wy
o
e
2
3
(=]

v

Resistant symptoms

3

Consider digoxin or H-ISDN
or LVAD, or heart transplantation

These above treatments may be combined if indicated

|

Sinus rhythm,"
HR =70 bpm

!

Ivabradine

l Mo
¥

No further action required
Consider reducing diuretic dose

European Heart Journal, Volume 37, Issue 27, 14 July 2016
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Consta a les guies de IC tractament per a la HTAP?

STAGE C
‘Structural heart disease with
prior or current sympioms
of HF
e.g., Patients with: Refractory
* Known struchural heart symptams
diseasa and T ofHFatrest,
* HF signs and symptoms despite GOMT
HFpEF HFrEF
THERAPY THERAPY
Goals Goals
= Control sympioms * Control sympioms
» Improve HRQOL * Improve HROOL
« Patient education = Patient education
* Prevent hospitalization = Prevent hospitalization
» Prevent mortality * Prevent mortzlity
Strategies Drugs for routine use
= kientification of comorbidities * Diuretics for fivid retention
= ACE or ARB
Treatment = ARNI
» Diuresis to refieve sympioms :mwdﬂm"m
of congestion
o mﬁuﬁ;ﬁm Drugs for use in selected
.., HTN, AF, CAD, DM AT
. larizztion o vahuiar = Hﬂwmkﬂm dinitrate
.
S K3 Sponniin B e
* Digon
bt et Corgra v oeor, © (TR
13 melkhes EF, gechon fackien COMT, qudeing- = GRT
T e et 1 4 . e, 61 = ko
sdar, L, |:ilm{|-|rx|n.| hypertrastry: PCSS, mechanical » Hevascularizztion or vakvuiar
ﬁ'.?ﬁm'?ﬂ,"- Circwintion, TTAMA. Surpery as appropriate

! T 2003 ATCRIAHA Guidalng %07 150 Managemen

Bellvitge

Hospital Universitari

STAGE D
Refractory HF

e.g., Patients with:

* Marked HF symptoms at
rest

* Recurrent hospitaizations
despite GDMT

l

THERAPY
Goals

* Control symptoms

* |mprove HROOL

* Reduce hospitzl
readmissions

= Establish patient's end-of-
life goals

Options

* Advanced Care measun

# Heart transplant

» Chronic inotropes

# Temporary of permanent
MCS

* Experimental surgery or
drugs

# Palliative care and hospice

» |CD deactivation

American
Association.

1Y
F
g

Focused Update of the 2013 ACCF/AHA HF Guideline, Circulation;2017
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Suport Circulatori Mecanic en IC Avancada i HTAP

Bridge to Use of shore-term MCS (e.g ECLS or ECMO) Disminucié
decision (BTD)/| in patients with cardiogenic shock until PCP
Bridge to haemodynamics and end-organ perfusion are
bridge (BTB) | stabilized, contra-indications for long-term MCS
are excluded (brain damage after resuscitation)
and additional therapeutic options including
long-term VAD therapy or heart transplant can f
be evaluated.
Bridge to Use of MCS (usually LVAD) to improve end-organ
candidacy function in order to make an ineligible patient ]
(BTC) eligible for heart transplantation. Disminucié
- ) pressions
Bridge to Use of MCS (LVAD or BiVAD) to keep patient Auricula
transplantation | alive who is otherwise at high risk of death before esauerra
(BTT) transplantation until a donor organ becomes 9
available.
Bridge to Use af MCS (cypically LVAD) to keep patient
recovery (BTR) | alive until cardiac function recovers sufficiently to f
remaove MCS,
Destination Long-term use of MCS (LVAD) as an alternative
therapy (DT) | to transplantation in patients with end-stage HF Disminucié
ineligible for transplantation or long-term waiting pressions
T i S Ventricle esquerre
European Heart Journal, Volume 37, Issue 27, 14 July 2016
= A .. ® P
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Assisténcia Circulatoria Mecanica: Qui / Quan / Com? |‘||| Bellvitge

' Hospital Universitari

| Age <75% I“

Co-morbidity causing YES
life expectancy <1 year™™

|NO

pre—— e
optimal guideline

directed management

(including CRT/ACD if

icatesd) Any of these characteristics:
= Prior inotrope use
= LVEF <20%
= Intolerant of beta-blocker or RAS inhibitor/ARNI
= Hyponatraemia
= > 1 admission or unplanned visit to HF
clinic for HF in last 12 months
= SBP <90 mmHg
= Worsening renal function or SCr > 160 pmol/L
= Worsening liver function due to HF
« Haemoglobin <12 g/L
« Ventricular arrhythmias/ICD shocks
= Persistent congestions/need for escalating diuretic doses

1NO
A

Manage in local HF service
Refer to or discuss with

advanced HF center

1

*>75 years if good functional status apart from HF (mono-organ disease) Re-evaluation in 3-6 months
""e.g. untreatable cancer., dementia, severe COPD

Advanced HF

¥ v
Hemodynamic .
4{ instability J [ Stable patient J

INTERMACS 1-3

INTERMACS = 4

Consider MCS2 Peak VO, < 14 mL/kg/min or < 12 mL/kg/min
on B-blockers and mortality risk > 20% at 1 year

Contraindication
not resolved

AN Generalitat S / ||| Bellvitge
@ de Catalunya al Ut | | Hospital Un|verS|tar|

List for HT

Crespo-Leiro MG et al. Advanced HF. A position Statement of the HFA-ESC. Eur J Heart Fail. 2018
Sanchez-Enrique C, Gonzalez-Costello J, Jorde U. Rev Esp Cardiol.2017;70:371-381
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Primeres Experiencies amb LVAD

LVAD:

: o * 6 pacientes con ICC NYHA IV candidatos a Trasplante
g European Journal of Cardio-thoracic Surgery 25 (2004) 97 1-977 __,SURGER\/ HipertenSién pU|mona’r irreverSibIe (RVP>3 UW)
e Implante de LVAD pulsétii (5 TCI Heartmate/l
Implantable left ventricular assist device for treatment NOV&COI’)

of pulmonary hypertension in candidates for orthotopic heart

transplantation—a preliminary study ™ " .
» Todos ellos recibieron trasplante cardiaco

Juergen Martin™™*, Michael P. Siegenthaler®, Ortwin Friesewinkel®, Tina Fader®. e .
Andreas van de Loo®, Georg Trummer®, Michael Berchtold-Herz®, Friedhelm Beyersdorf® 5 alta a d0m|C|I|0

“Department of Cardiovascular Surgery, Albert-Ludwigs-University Medical Center, Hugstetter Str. 55, D-79106 Freiburg, Germany

hDs}mrmmm of Cardiology, Albert-Ludwigs-University Medical Center, Freiburg, Germany 1 eXltu S po r re C h az O h u m 0 ral

Received 21 October 2003; received in revised form 26 January 2004; accepted 28 January 2004

Table 2
Hemodynamic parameters before LV AD implantation and prior to orthotopic heart transplantation

Patient o Baseline Prior to HT X
PVR CI PAs PAm PC PVR CI PAs PAm PC

1 5.9/5.1° 1.75 63 47 28 3.6/2.2° 2.5 30 18 2

2 6.25 1.7 &0 52 37 1.1 3.0 31 26 18

3 4.443.9° 1.5 39 29 16 23 2.6 23 18 7

4 5.5/4.5% 1.8 70 3R 21 1.2 3.9 27 22 9

5 6.5/4.1°% 1.8 RR 6l 40 0.8 2.8 7 23 3]

s 5.8 1.9 65 S0 26 33 2.5 31 20 10

Total 57 * 0.7 1.7 = 0.1 61 = 16 46 = 11 28 + 0O 20 =+ 1.2° 2.9 + nsb 28 = 3 21 = 3P g + 5b
MM\ Generalitat Be”VItge 3 4 BELLVITGE =85 [JNIVERSITAT o
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External |

battery |
pack

Continuous-

controller flow LVAD

W Percutanecus
lead

HEARTMATE I

From left

To aorta ventricle

Maotor Pump

Outlet stator
and diffuser

Inlet stator and
blood-flow
straightener

JARVIK 2000

5 T
Magrnetically Levitated Centrifugal-Flow Pump

\ .

Left

ventricle
.

4

Centrifugal-flow
LVAS -

Percutaneous
lead

controller

Dispositius d’Assistencia Circulatoria Mecanica (Flux continu)

-
h .
N

Abdominal Driveline* Post-Auricular Driveline*

Two Product Options Available Today

HEARTMATE Il

Inflow
cannula

Raotor with
internal magnet




Mechanical Circulatory Support

a

(e I TER S RN TR TS T |

CARTSTCY TEICRE AT

Rame

ditis or peripartum cardiomyopathy.®°®%°? LVADs may also be used
as a ‘bridge to candidacy’ (BTC) in order to permit recovery of
end-organ dysfunction, improve RV function and relieve pulmonary
hypertension, which may allow initially ineligible patients to become
eligible for heart transplantation.

Use of centrifucal left ventricular assist device as a bridge

pulmonary

ne D. Sudarshan,

Department of Cardiothomcic Surgery, The Transplant Unit, Papworth Hospital, Cambridge, UK

Received 16 Januwary 2012 recemved in revised formm 11 Acgust 2012 accepted 14 October 2072

* Corresponding author. Department of Cardiothoracic Surgery, Papworth Hospital, Papworth Everard, Cambridge CBE23 3RE, UK. Tel: +44-1480-830541;
e-mail: ramesh kutty@papweo rthonhs, uk (RS, Koty

Pulmonary hypertension ESC guidelines 2015 & Heart failure ESC guidelines 2016.
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MOMENTUM 3: 2-y Outcome (HeartMate 3 LVAD) [[|| Bellvitge

' Hospital Universitari

The primary end point was a composite of survival free of disabling stroke or survival free of reoperation to replace or remove a
malfunctioning device at 24 months after implantation

100+ Centrifugal-  Axial- Centrifugal-  Axial-
904 84.0 Centrifugal-flow Flow Flow Flow Flow
_ . - pump Adverse Event Pump Pump Pump Pump Relative Risk (95% CI) P Value
‘E S ] 82.7 74.7 no. of patients with events (%)  events per patient-yr
% E 704 Suspected or confirmed pump 7 (1.4) 70 (13.9) 0.01 0.12 — 0.08 (0.04-0.16) <0.001
&8 9 Axial-flow 60.6 i
° & 504 pump ' Any stroke 51(9.9) 98 (19.4) 0.08 0.18 — 0.42 (0.30-0.57) <0.001
& £ 40} Disabling stroke 26 (5.0)  38(7.5) 0.04 0.07 —- 0.54 (0.34-0.85)  0.008
E 5 Any bleeding 225 (43.7) 278 (55.0) 0.61 0.95 - 0.64 (0.57-0.72) <0.001
= 30+ Gastrointestinal bleeding 126 (24.5) 156 (30.9) 031 0.49 - 0.64 (0.54-0.75)  <0.001
a 'z 204 Other neurologic event 9 (11.5) 47 (9.3) 0.09 0.08 48— 1.25 (0.88-1.79) 0.21
104 Hazard ratio, 0.60 (95% ClI, 0.47—-0.75) Any major infection 300 (58.3) 285 (56.4) 0.82 0.82 +  1.00(0.89-1.12)  0.96
0 . . . . Right heart failure 176 (34.2) 143 (28.3) 0.27 0.23 o 1.15 (0.94-1.42) 0.18
0 6 12 18 24 Cardiac arrhythmia 185 (35.9) 207 (41.0) 037 0.45 - 0.82 (0.70-0.97) 0.02
. . Respiratory failure 111 (21.6) 98 (19.4) 0.19 0.17 —m—  1.10 (0.86-1.40) 0.44
Months since Implantation Renal dysfunction 73(142) 56 (1L1) 0.11 0.08 = 136 (0.98-1.89)  0.07
No. at Risk Hepatic dysfunction 25(49) 27(53) 0.03 0.04 —s— 078 (0.46-1.34) 038
Centrifugal-flow pump 516 438 373 313 280 oor o . lo0
Axial-flow pump 512 401 321 264 223 g ) ’
Centrifugal-Flow Axial-Flow
Pump Better Pump Better
Mehra MR et al. N Engl J Med 2019
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o Valoraci6é del VD en SCM

ECHO PARAMETERS RELATED TO RVF

- Ratio RV/LV > 0,72

- Ratio Short/Long del VD > 0,6

- TAPSE <8 cm/s

- Peak systolic longitudinal strain < 0.6/cm/s
- Severe TR with sPAP <50mmHg
Low RV GLS
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Derivation and Validation of a Novel Right-
Sided Heart Failure Model After Implantation of
Continuous Flow Left Ventricular Assist Devices

The EUROMACS (European Registry for Patients with Mechanical
Circulatory Support) Right-Sided Heart Failure Risk Score

g
3
=
2

Table 6.
Sided Heart Failure Derived From the Derivation Cohort

European Registry for Patients with Mechanical Circulatory Support Multivariable Model for Right-

Preoperative model
RAPCWE =0.54 2.075 1.383 3.112 12.441 0.730 - 2
Hermoglobin <10 gfdL 1.611 1.037 2502 4506 0.477
Multiple intravenous inotropes 3.197 1.851 5.524 17355 1.162 25
INTERMACS class 1-3 2.903 1.723 4893 16.014 1.066 2
Severe RV dysfunction*® 2.055 1.183 357 6.534 0.720 2
Postoperative RHF model after adding CPB time
RAPCWE =0.54 2.151 1412 3.278 12,699 0.766
Hemoglobin <10 gfdL 2.609 1.544 4.409 12839 0959 15
Multiple intravenous inotropes 3.013 1.712 5.302 14635 1.103 2
INTERMACS Class 1-3 3393 1.546 5915 18561 1222 | 2
Severe RV dysfunction*® 2.099 1.193 3694 6618 0.742 -
CPB time =100 min 2.032 1.296 3184 9562 0.709
m Generalitat Salut/ ||I|| Be”V|t e .‘..\. BHEOLSLPU|I‘|'T£|_E
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0 T T T T T T T T
] 3 6 9 12 15 18 b | 24
Number at risk Time (months)
No RHF 1412 1049 919 770 860 548 454 370 306
RHF 382 242 189 153 124 96 B 70 58
B 100
Low risk 0-2
1 -—-- Imtermediate risk 2.5-4
=
=
&
Z
g
3
]
E
-= b
-
20
Log-rank test, P<0.001
0 ] ] L| L| ] L L| ]
0 3 6 9 12 15 18 21 24
Number at risk Time {(months)
Low 800 675 599 500 442 354 287 240 205
Intermediate 537 379 319 266 215 185 158 125 a5
High sT a7 180 157 127 104 83 75 64
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Dispositius d’Assistencia Circulatoria Mecanica (BiV)

Right sutlat cannula

Laft outlet cannula

2019 EACTS Expert Consensus on long-term mechanical ~ i ¢ e
circulatory support w

Evgenij V. Potapov**' (EACTS Chairperson), Christiaan Antonides®”,

Maria G. Crespo-Leiro®, Alain Combes®*, Gloria Farber', Margaret M. Hannan®, Marian Kukucka",
Nicolaas de Jonge', Antonio Loforte/, Lars H. Lund®, Paul Mohacsi', Michiel Morshuis™, Ivan Netuka”,
Mustafa Ozbaran®, Federico PappalardoP, Anna Mara Scandroglio®,

Martin Schweiger”, Steven Tsui®, Daniel Zimpfer" and Finn Gustafsson"* (EACTS Chairperson),
The Task Force on Long-Term Mechanical Circulatory Support of the EACTS

Implantable BiVAD support may [81,

be considered in patients at high 187-191]
risk of right ventricular failure.

Two CF-LVADs as an implantable [192-196,
BiVAD may be considered. 212, 213]
A TAH may be indicated in [187,193,
patients with biventricular failure, 197-201]
restrictive cardiomyopathy, car-

diac tumours or large ventricular

septal defects.

In patients with anatomical or [203-208]
other clinical conditions that are

not well served with an LVAD or

BiVAD, implantation of a TAH

may be considered.
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Situacio actual: Terapia combinada de SCM + VD pulmonars

i’_\/\t
Original Articles
PDESA Inhibitor Treatment of Persistent Pulmonary
Hypertension After Mechanical Circulatory Support “O- Corttrol (n=25-32)
-& Sildenafil (n=24-26)
Ryan J. Tedford, MD:; Anna R. Hemnes, MD: Stuart D. Russell, MD: Ilan S. Wittstein, MD; 10+
Mobusher Mahmud, MD: Ari L. Zaiman. MD: Stephen C. Mathai, MD, MHS;
David R. Thiemann, MD: Paul M. Hassoun. MD: Reda E. Girgis, MD: Jonathan B. Orens, MD:
Ashish S. Shah, MD; David Yuh, MD: John V. Conte, MD; Hunter C. Champion, MD, PhD s Y
=
E
2 6
=)
E
58 pacientes tratados con LVAD puente a candidatura. E 4
Persistencia de RVP >3UW a los 7-14 dias tras LVAD E *
2=
. . *
26 Sildenafilo o] SRS
32 Controles U S L
& ‘;_}f >-$ q-l‘ "o&
€ P V& g
Mayor reduccion de RVP

N . e .BELLUITGE "'"
Generalitat Sal ut/ ||||| BG”VIt e .0.:.' HOSPITAL Elhenawy et al. JCard%N%il EJCTS 2011. Kutt eti;l EJH-%Z%‘%] [;' "‘[ I(I]JH |ﬂt
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Experiencia a I’'Hospital de Bellvitge

Carta cientifica
A

Dispositivos de asistencia ventricular izquierda

47 pacientes I

T

en pacientes candidatos a trasplante cardiaco
con hipertension pulmonar irreversible

Left ventricular assist devices in patients eligible for heart
transplant with irreversible pulmonary hypertension

Primer testde reversibilidad }—- I 28 HTP reversible

P |

19 HTP irreversible l Inelusion en lista

Supervivencia global a 2 anos

0 L

l_.|—

b 14 sin DAVI centrifugo

Exclusion lista

0,25 -

og-rank test, p = 0,010

10
o B 2 | 8
Afics 1 1
|7

HTP reversible HTP irreversible con DAVI centrifugo
HTP irreversible sin DAV centrifugo

El subanalisis de pacientes que recibié un TxC no mostré diferencias significativas (p: 0,238)

m Generalitat S | / |I| Be”V|t e ®e P oriLiviToe
I de Catalunya a Ut | | Hospital Un|ver8|tar| ;‘:. EF\(JJ SXF:QIFIQJC_\
[ ] L ]

0,75
+ 4 muernes anes
i ] H
050 4 L e veeed Realizansegue
‘[ .

de frasplante

5 DAVI centrifugo

|F gundao test de re it fad
~“Imglantede ™ { Muereensl | =
DAV "-"El'ﬂ”fl-lgﬂ_..-' | posoperatorio |

_1_

]ﬂplan‘:a de Ebf'.‘."l }
-:afrlrlfug:-

Inclusian en lista
de trasplante

De Frutos F, et al. REC. 2020. Ahead of pub
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.. Situacio actual: Terapia combinada de SCM + VD pulmonars

DI u.s. National Library of Medicine

ClinicalTrials.gov

Find Studies « About Studies « Submit Studies « Resources « About Site -

Home > Study Record Detail I Sawve this study

Clinical Study to Assess the Efficacy and Safety of Macitentan in Patients With Pulmonary Hypertension After Left Ventricular Assist Device
Implantation (SOPRANO)
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.. Dispositius de monitoritzacié de la Pressio Pulmonar
L | Hospital Unlver8|tar|
Pulmonary Artery Pressure-Guided @
Management of Patients With Heart Failure
and Reduced Ejection Fraction

Michael M. Givertz, MD,* Lynne W. Stevenson, MD," Maria R. Costanzo, MD,” Robert C. Bourge, MD,"
Jordan G. Bauman, MS," Gregg Ginn, MS," William T. Abraham, MD,” on behalf of the CHAMPION Trial Investigators

PA Sensor and Delivery System

—4 Scm

675s Ss 11258 1350s 15.75s 18s

Figure 3. CardioMEMS PA sensor.
MEMS, Micro-Electro-Mechanical System; PA, pulmonary

artery.

Figure 2. CardioMEMS delivery catheter.
MEMS, Micro-Electro-Mechanical System.
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.. Dispositius de monitoritzacié de la Pressio Pulmonar
S [

Limitacions: Estudi en videa real pero sense grup control
Fortaleses: Seguretat del procediment <1% complicacions peri i post implant (desplacament, corva aprenentatge).

Sense complicacions greus del dispositiu a I'any.
Resultats molt positius en quant a events en una poblacié major i menys sel-leccionada

Hospitalizations for HF/Death Heart Failure Hospitalizations at 1 year

Hospitalizations for HF
Stratified by Ejection Fraction

at 1 year
0.42 (0.38, 0.47) 0.56 (0.51, 0.62) EF < 40% (n=637) EF 41-50% (n=198) EF> 50% (n=363)

p<0.0001 : p<0.0001
) 1.32 0.46 (0.40, 0.52) 0.37 (0.29, 0.48) 0.39 (0.32, 0.49)
. p<0.001 4 1.25 p<0.001 ; p<0.001

1.12

- -
N B

58%

-

. 94% 63%
0.52 61%
0.6

0.44

HFH Rate (events/pt-yr)
© o o o
N £-3 (=] (a2}

(=]
[ HFH/Death Rate (events/pt-yr)

[ ]1-Year Pre Implant [T]1 Year Post-Implant 1-Year Pre Implant [] 1 Year Postimplant

Hazard Ratio, 85% Confidence Int | and p-value estimated from the Anderson-Gill model. 2,
Al Dosphalization evnts mljmm;glzg" e |:|1 Year Pre Implant D 1 Year Post-Implant

PAS Guided therapy for ambulatory HF patients. Post-approval study. ACC. 2019 Presentation . Ahead of Pub

P [ 1 Y
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Abstract 19282: Safety and Utility of the CardioMEMSs Device in Pulmonary Arterial
Hypertension

Raymond Benza, Priscilla Correa-jaque, Veronica Franco, Mark Doyle, Jason A White, Greg Ginn, and Robert biederman

Originally published 29 Mar 2018 | Circulation. 2016;134:A19282

Abstract

Introduction: Pulmonary arterial hypertension (PAH) remains fatal requiring better methods for outcome prediction.
Although invasive hemodynamics are valuable prognostically, their routine use is impractical. The CardioMEMS™ HF
System (CMHFS) is indicated for wireless monitoring of PA pressure in heart failure (HF) patients (pts).

Hypothesis: Use of CMHFS in PAH pts will be safe and result in more efficient and timely responses to therapy (Rx).

Methods: 17 PAH pts with NYHA class lIl/IV sxs and a recent hospitalization {(HOS) for HF were enrolled. 14 implants
were performed and device mPAP, sPAP, dPAPR, HR, and CO (sensor pressure based algorithm), total pulmonary
resistance (TPR), stroke volume (SV) were collected daily. BNP levels, NYHA class (FC) and HF HOS events were
collected at preimplant, implant, and 1, 4, 6, 12 months (mos). All pts were treated with FDA approved Rx and Rx
changes were not mandated by the protocol. Pts were analyzed as a group and by predefined management profiles
based on number of PAH specific drug changes: Highly (>8; n=9), Moderately/mildly (0-8; n=5).

Results: Pts consisted of 45% newly diagnosed pts. All pts were female, aged 57 + 9 with IPAH (50%), scleroderma-
related PAH (50%) with a mPAP 45 = 14 mmHg and pulmonary vascular resistance of 7.5 + 4 WU. There were no peri-
procedural complications or device related SAE’s post implant. Device related information was used to optimize PAH-
specific Rx. Mean duration of follow-up was 14 +.6 mos. Annualized HF HOS for the total cohort fell from = 1 HFH/pt-
yr prior to implant to 0.453 (Cl 0.182 to 0.934) after implant. FC improved from baseline (3.13) after 1 mo (-0.83,
p=0.0004) and through last follow-up (-1.01, p=0.0004). BNP levels <340 pg/ml| were maintained or achieved in 75% of
pts after 1 mo. mPAP and TPR improved significantly overtime (p=0.04; p=0.01, respectively) and as early as 1 mo (-6.5
mmHg, p=0.0337; -2.1 WU, p=0.04, respectively) and maximal by 12 mo (-10 mmHg, p=0.002; -2.9 WU, p=0.006). CO
and SV improved overall at 4 mo (+ 1.2 |, p=0.01; + 10 cc, p=0.02, respectively), but the effect was isolated to those
highly managed (p<0.05, all time points).

Conclusions: Use of CMHFS in PAH pts appears safe, may reduce HOS, and allows rapid optimization of
hemodynamics and functional outcome.
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>k @ Unidirectional left-to-right interatrial shunting for treatment
" of patients with heart failure with reduced ejection fraction:

Lancet 2016; 387: 1290-97
See Editorial page 1252

See Comment page 1253
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a safety and proof-of-principle cohort study

Maria Del Trigo, Sebastien Bergeron, Mathieu Bernier, Ignacio | Amat-Santos, Rishi Puri, Francisco Campelo-Parada, Omar Abdul-Jawad Altisent,
Ander Regueiro, Neal Eigler, Erez Rozenfeld, Philippe Pibarot, William T Abraham, Josep Rodés-Cabau

essure improve symptoms and
cacy of therapeutic left-to-right

””l Bellvitge

' Hospital Universitari

Millora la relacio
entre treball i PCP

Salut/

Baseline (N=9) 3months (N=9)  pvalue
Functional status and quality of life
NYHA class* 0.0004

[IEV 9 (100%) 1({11%)

- 0 8(B9%) "
Duke Activity Status Index 13(6:2) 24.8(12.9) 0016
Kansas City Cardiomyopathy Questionnaire 443(9-8) 79-1(13-0) 00001
& min walk test (m) 244 (112) 319 (134) 0016
Laboratory tests
NT-pro BNP (pg/mL) 2485 (3318) 2473 (2984) 096
2GFR (mL/min) 55 (20) 49 (20) 0327
Echocardiographic variables
Left ventricular ejection fraction (%) 245(83) 253(8-8) 051
Stroke volume (mL) 56 (16) 51{(17) 0.082
Left ventricular end-diastolic volume (mL} 223(65) 203 (49) 0031
Left ventricular end-systolic volume (mL) 168 (58) 153(51) 0010
Tricuspid annular plane systolic excursion (mmy} 16-1(4.7) 18-7(52) 010
Haemodynamics
Heart rate (beats per min) 707} 7307 0069
Mean arterial pressure (mm Ha) 81 (7} 9010} 0.027
Pulmaonary capillary wedge pressure (mm Hg) 231(5) 17(8) 0035
Right atrial pressure {mm Hg) 94} B(5) 018
Mean pulmonary artery pressure {mm Hg) 29(7) 26(11) 037
Cardiac output (L/min)t 44 (1.0} 55(0-9% 0011
Cardiac index (L/min per m®}§ 21(03) 2.6 (0400 0020
Pulmonary vascular resistance (mm Hg x L * xmin) 15(11) 19 (0:7) o1
Pulmaonary vascular resistance index 5.1 (1.8) 4.0(1.2) 016
(mm Hyg =L "= min=m?)

Ratio of pulmonary To systemic Dlood Tow (Qp0s) 098 (005 108 (0.10) 0033
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Original Article

A transcatheter intracardiac shunt device for heart failure =
with preserved ejection fraction (REDUCE LAP-HF): One-Year Outcomes After Transcatheter Insertion of an
a multicentre, open-label, single-arm, phase 1 trial Interatrial Shunt Device for the Management of Heart

L] L] ] - -
Failure With Preserved Ejection Fraction
Gerd Hasenfuf%, Chris Hayward, Dan Burkhoff, Frank E Silvestry, Scott McKenzie, Finn Gustafsson, Filip Malek, Jan Van der Heyden, Irene Lang,

Mark C Petrie, John G F Cleland, Martin Leon, David M Kaye, on behalf of the REDUCE LAP-HF study investigators* David M. Kaye, MD, PhD; Gerd Hasenfull, MD; Petr Neuzil, MD; Martijn C. Post, MD;

Methods and Results—Patients (n=64) with left ventricular ejection fraction 240%, New York Heart Association class
11V, elevated pulmonary capillary wedge pressure (215 mm Hg at rest or 225 mmHg during supine bicycle exercise)

A NYHA fonctional class B MLWHF score participated in the open-label study of the interatrial septal shunt device. One year after interatrial septal shunt device
P —_— 80 implantation, there were sustained improvements in New York Heart Association class (P<0.001), quality of life
= T = {Minnesota Living with Heart Failure score, P<0.001), and 6-minute walk distance (£<0.01). Echocardiography showed a
. p=0-0001 6o p<0-0001 small, stable reduction in left ventricular end-diastolic volume index (P<0.001), with a concomitant small stable increase
= in the right ventricular end-diastolic volume index (P<0.001). Invasive hemodynamic studies performed in a subset of
] 40 2 o patients demonstrated a sustained reduction in the workload corrected exercise pulmonary capillary wedge pressure
g A (P<0.01). Survival at 1 year was 95%, and there was no evidence of device-related complications.
20+ 204
. . . . 1 . A NYHA Class c EMWD
C 6MwT D Exercise time whw
- - - -0-0275 5004 b i
500 p=0.0023 12 P
wl T I 1] » 400 g
E 300 = 1 %3”“"
¢ < 6 200-
£ 2001 E E
- “1 100+
100 e
“' ' ) OBaseline 6M  12M
o T 1 o T | - -
Baseline B-maonth follow-up Baseline E-month follow-up Ease"“e EM 12” aseline
Lancet; 2016 Circulation; 2015
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Dispositius de Suport Circulatori Mecanic |m| Eoggllt‘él'am\%man

Leviticus Cardio’s wireless power transfer technology, Coplanar Energy Transfer (CET)

Power
tfransmission belt

[

External controller
and battery

Hearl pump
post auricular f

ﬁﬁhollﬂ

und battery

User watch

Pya Y et al. J Heart Lung Transp 2019. doi.org/10.1016/j.healun.2019.01.1316

o
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CONCLUSIONS



v Conclusions

- L’objectiu principal del tractament de la HTAP d’origen esquerre, és el d’optimitzar
al maxim el tractament de base

A nivell farmacologic, a data d’avui falta evidencia per a recomanar el tractament
amb farmacs vasodilatadors pulmonars en HTAP tipus 2

- Es possible que els estimuladors de la guanilat ciclasa siguin una opcié per a
determinats pacients amb IC | FE reduida, independentment de les RVP.

- En el context de MCD amb IC reduida, els dispositius de suport circulatori
mecanic permeten una rapida disminucio de les resistencies vasculars pulmonars,
sobretot en combinacio amb VD pulmonars.

- Cal fer un abordatge multidisciplinar en centres d’alta complexitat per al maneig
d’aquests pacients (aprenentatge conjunt).
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Therapeutic benefits of phosphodiesterase-5

inhibition in chronic heart failure:

A meta-analysis

RENATO DE VECCHIS"*, ARTURO CESARO? CARMELINA ARIANO'

Inhibidors de la fosfodiesterasa 5: Sildenafil

Respecte I'estudi anterior, divideix els resultats entre

HFpEF i HFTEF

PDES inhibitor Control ; LY inhibi
_ Odds ratio Odds ratio PDES inhibitor ~ Control Odds ratio Odds ratio LY
Study or subgroup Events  Total Events Total 'Weight M-H,fixed, 85%CI 4-H, fixed. 95% Cl Study or subgroup Events Total Events Total Weight M-H.random,95% Cl M-H.random., 5% Gl J
Deathmospjtalizations HFREF AdverseeventsinHFREF
Amin A (2013) o 53 2 83 T72% 019[0.01, 411] * Amin A (2013) 23 53 27 53 15.0% 0.74 [0.34, 1.59] —=r
Guazzi M (2007} o] 20 202 85% 0.19[0.01,4.22] * Behling A (2008) 5 11 2 8 78% 2.50[0.34, 18.33] —
Guazzi M (2012) 1 16 3 16 B2% 0.29[0.03, 3.13] —— Guazzi M (2007) 3 20 4 21 93% 0.75 [0.15, 3.87] —
Kats 5D (2005) 1] 0o 73 Mot estimable Guazzi M (2012) 8 16 1 16 B5%  1500[1.58, 142.17] e
Kim KH (2015) 2 Fa| 5 20 135% 0.32 [0.05, 1.86] — Kats SD (2005) 18 63 273 101% 14.20 [3.14, 64.14] —_—
Lewis GD (2007) 2 17 5 17 128% 0.32 [0.05, 1.95] —_— Kim KH (2015) 7 21 6 20 113% 117 [0.31, 4.36] T
Webstar LJ (2004) o} 35 0 35 Mat estimable Lewis GD (2007) 17 17 17w Mot estimable
Subtotal {95% Cl) 225 235 486%  0.28[0.10, 0.74] il Webster LJ (2004) ] 35 3 35 44% 0.13[0.01,283) ¥ | _
Total cvants 5 17 Subtotal (95% CI) 236 243 64.1% 1.681[0.61,5.37] -
Heterogenelty: 17 = 0,16, df = 4 (p = 1.00); I = 0% kit AP, L T . WL,
Test for overall effect: Z = 2.55 (p = 0.01) sterogeneky. 7 = 1,36 - = 19.86, df = § {p =0.002), /=
Test for overall effect: £ = 1.08 (p = 0.28)
Deaths/hospitalizations HFpEF AdversaeventsinHFpEF
4 . i -
Guazzi M (2011) o z 5 22 157%  0.07[0.00,1.37] Andersen MJ (2013) 90 113 78 103 158% 1.25 [0.86, 2.38] —-—
Hoendermis £5 (2015) 1 26 0 26 14% 3.12[0.12 8012 Hoendermis ES (2015) 22 2% 2 26 105% 1.31 (031, 5.55] —
Redfield MM (2013) 15 113 13 103 343% 1.06 [0.48, 2.35] T Redfield MM (2013) 12 35 5 35 gEw 8.61[1.76, 42.16]
Subtotal (95% CI) 161 181 51.4% 0.81[0.41, 1.63] Subtotal (95% CI) 174 164 359% 207 [0.70, 6.17] -
Total events 16 18 Total events 124 101
Heterogeneity: x* = 3.70, df = 2 (p = 0.16); I = 46% Heterogeneity: t* = 0.56; ¥* = 5.01, df = 2 (p = 0.08); FF = 60%
Test for overall effect: 2 = 0.58 (p = 0.56) Test for overall effect: Z = 1.31 (p = 0.19)
Total (85% Cl) 386 386 1000%  0.55(0.32, 0.96) i Total (95% CI) 410 407 100.0% 190 [0.92, 3.90] =
Total events H 35 Tofal events 205 163
- Y2 = = = = I + } J Heterogeneity: 1% = 0.75, ¥* = 24,92, df = 9 (p = 0.003); /2 = 64% T t y y
Heterogeneity: x* = 7.44, df = 7 (p = 0.38);1* = 6% o P p 5 ) geneity b4 P ) 002 01 10 50

Test for overall effect: Z = 2.10 (p = 0.04)

Favors PDESI

Favors control

Test for overall effect: £ =1.74 (p = 0.08)

Favors PDESI  Favors control

Test for subgroup differences: 37 = 3.06, df = 1 (p = 0.08), I = 67.3% Test for subgroup differences: * =0.03, df =1 {p = 0.87), 7 = 0%
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