Treatment of PAH
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(estimated I-year mortality)

Clinical signs of right heart failure

1sk assessment

- - &

Low risk <5%

Absent

Progression of symptoms

Mo

Syncope

Mo

WHO functional class

MWD

>440 m

Cardiopulmonary exercise testing

Peak VO; >15 mi/min/kg
(>65% pred)
VEIVCO: slope <36

MNT-proBNP plasma levels

BNP <50 ngil
NT-proBNP <300 ng/l

Imaging (echecardiography, CMR imaging)

RA area <I8 em®
Mo pericardial effusion

RAP <8 mmHg
Cl1 =2.5 Umin/m?
SvO; >65%

Intermediate risk 5-10%

Absent

o4 o

Slow

Occasional syncope®

165440 m

Peak VO,
11-15 mlimin/kg (35-65% pred.)
VENCO; slope 36-44.9

BNP 50-300 ng/l
NT-proBNP 3001400 ngfl

RA area 18-26 cm?
Mo or minimal, pericardial
effusion

RAP 8-14 mmHg
Cl 2.0-2.4 lfmin/m?
Sv(, 60-65%

High risk >10%

Present
Rapid
Repeated syncope:
v
<l65m

Peak VO, <11 ml/minkg
(<35% pred.)
VEVCO; slope =45
BNP >300 ng/l
NT-proBNP = 1400 ngfl

RA area >26 cm?
Pericardial effusion

RAP =14 mmHg
Cl1 <2.0 Ifmin/m?
SvO; <60%

EMWD = &-minute walking distance; BNP = brain natriuretic peptide; Cl = aardiac index; CMR = cardiac magnetic resonance; MT-proBMP = M-terminal pre-brain natriuretic
peptide; pred. = predicted; RA = right atrium; RAP = right atrial pressure; Sv(0; = mixed venous oxygen saturation; VEWCO, = ventilatory equivalents for carbon dioxide;
VO, = oxygen consumption; WHO = World Health Organization.

*Most of the proposed variables and cut-off values are based on expert opinion. They may provide prognostic information and may be used to guide therapeutic dedsions, but
application to individual patients must be done carefully. One mustalso note that most ofthese variables have been validated mostly for IPAH and the cut-off levels used above may




At baseline Every 6-12 3-6 months after In case of clinical
months® changes in therapy® worsening

Medical assessment and
determination of functional class

ECG

6MWT/Borg dyspnoea score
CPET

Echo

Basic lab®

Extended lab*

Blood gas analysis®

Right heart catheterization

ALAT = alanine aminotransferase; ASAT = aspartate aminotransferase; BGA = blood gas analysis; BMNP = brain natriuretic peptide; CPET = cardiopulmonary exercise testing
Echo = echocardiography; ECG = electrocardiogram; ERAs = endothelin receptor antagonists; FC = functional class; INR = international normalized ratio; lab = laboratory
assessment; NT-proBMP = M-terminal pro-brain natriuretic peptide; RHC = right heart catheterization; TSH = thyroid stimulating hormeone; 8MWT = 6-minute walking test
*Intervals to be adjusted according to patient needs.

Basic lab includes blood count, INR (in patients receiving vitamin K antagonists), serum creatinine, sodium, potassium, ASAT/ALAT (in patients receiving ERAs), bilirubin and BNP/
NT-proBNP.
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-+  The current treatment strategy for PAH patients can be divided into three main steps:

(1) The first step : general measures
supportive therapy
referral to expert centers
acute vasoreactivity testing for the indication of chronic

nd step : initial therapy with high-dose CCB in vasoreactive pa e

' 185 approved for PAH in non-vasoreactive 1
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-+ The overall treatment goal in patients with PAH

achieving a low risk status

- good exercise capacity

yod quality of life

function




Physical activity and supervised rehabilitation

PAH patients should be encouraged to be active within symptom limits.
should avoid excessive physical activity that leads to distressing symptoms,

but when physically deconditioned,patients may undertake supervised exercise
rehabilitation.

This recommendation is limited by gaps in the knowledge the optimal method
of exercise rehabilitation , intensity and duration of the training

Exercise training programmes should be implemented by centres experienced in
both PAH patient care and rehabilitation of compromised patients.

should be treated with the best standard of pharmacological treatment and in
stable clinical condition before embarking on a supervised rehabilitation
programme.
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- Pregnancy, birth control and post-menopausal hormonal
| therapy

~ Pregnancy -- substantial mortality rate in PAH. — 30% to 50%

owever, a recent report indicates that the outcome of pregnanc1es in PA
as improved, at least when PAH is well controlled .

-

data must be confirmed by larger series

~ontraindication

===

——
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There 1s less consensus relating to the most appropriate methods of birth control

<4

<4

. Barrier contraceptive methods are safe for the patient, but with an
unpredictable effect.

Progesterone-only preparations such as medroxyprogesterone acetate and
etonogestrel are effective approaches to contraception and avoid the
potential issues of oestrogens such as those associated with the old-
generation mini-pill.

The ERA bosentan may reduce the efficacy of oral contraceptive agents.
The levonorgestrel-releasing intrauterine coil is also effective but may rarely
lead to a vasovagal reaction when inserted, which may be poorly tolerated

in severe PAH

A combination of two methods may also be utilized.



+

The patient becomes pregnant — inform the high risk and discuss
termination

If choose to continue pregnancy -- disease-targeted therapies, planned
elective delivery and effective close collaboration between obstetricians and
the PAH team.

the use of hormonal therapy in postmenopausal women with PAH ---- no
consensus. It may be considered in cases of intolerable symptoms

epidural is probably better tolerated than general anesthesia
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Material and methods

Retrospective analysis
Electronic database

January 2000 to 2014
Fernandez Hospital, Hyderabad
Tertiary referral perinatal unit

8000 deliveries annually



Patient Population

o
B

GRAVIDA 2 (1-4)
PARA 1(0-2)
REFERALS 2(25%)
LATE BOOKING 3(50%)

PRE-PREG 1(16%)
COUNSELLING

A BEFORE PREG 2 (33%)
A DURING PREG 4(67%)

SEVERE PAH 4(67%)




SpO2 DURING 96(93-100)
PREG(%)

Hb DURING PREG 9.4(8-11.8)

RVSP (mm Hg) 85(43-100)

PAP systolic (mmHg) 94-103




Management

DELIVERY(WEEK) 33(30-37)

MODE: CS 6(100%)

MODE: VD 0(0%)

ANTENATAL STEROIDS 4(66%)

TUBECTOMY 1(17%)




Infection prevention

+ Patients with PAH are susceptible to developing
pneumonia, which 1s the cause of death in 7% of cases.

<+ While there are no controlled trials, 1t 1s recommended
to vaccinate against influenza and pneumococcal
pneumonia



dherence to medical treatments needs to be checke ’.
eriodically :

tic counseling

support

1
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There are no studies using flight simulation to determine the
need for supplemental O2 during prolonged flights in patients
with PAH

The known physiological effects of hypoxia suggest that in-flight
O2 administration should be considered for patients in WHO-
FCIII and IV and those with arterial blood O2 pressure
consistently ,8 kPa (60 mmhg)

A flow rate of 2 1/min will raise inspired O2 pressure to values
seen at sea level.

such patients should avoid going to altitudes of 1500-2000 m
without supplemental O2.



Oral anticoagulants

The rationale for oral anticoagulation in PAH

+ There 1s a high prevalence of vascular thrombotic lesions at
postmortem examination in patients with IPAH.

+ Abnormalities in coagulation and fibrinolytic pathways have also
been reported.

+ This, together with the non-specific increased risk factors for venous
thromboembolism, including heart failure and immobility



Evidence in favour of oral anticoagulation is confined to patients with IPAH, HPAH
and PAH due to anorexigens

Is retrospective and based on single-centre experience

Registry and RCT data appear to be heterogeneous and inconclusive.

The potential benefits of oral anticoagulation in APAH is even less clear.

Generally patients with PAH receiving therapy with long-term i.v. prostaglandins are
anticoagulated in the absence of contraindications due in part to the additional risk

of catheter-associated thrombosis.

The role of the new oral anticoagulants in PAH is unknown



Diuretics

No RCTs on the use of diuretics in PAH

clinical experience shows clear symptomatic benefit in
fluid overloaded patients treated with this therapy.

The choice and dose of diuretic therapy may be left to
the PAH physician.

The addition of aldosterone antagonists should also be
considered



02

+ Guidance may be based on evidence in patients with COPD

+ when arterial blood O2 pressure is consistently less than 8
kPa (60 mmHg; alternatively, ,91% of arterial O2 saturation)
patients are advised to take O2 to achieve an arterial blood O2
pressure.8 kPa.

+ Ambulatory O2 may be considered when there 1s evidence of
symptomatic benefit and correctable desaturation on exercise.
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DIGOXIN

Digoxin and other cardiovascular drugs
Digoxin has been shown to improve CO acutely in IPAH,
its efficacy 1s unknown when administered chronically.

It may be given to slow ventricular rate in patients with PAH who develop
atrial tachyarrhythmias.

No convincing data are available on the usefulness and safety of
angiotensin-converting enzyme inhibitors, angiotensin II receptor
antagonists, beta-blockers or ivabradine in patients with PAH.
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Anemia and 1ron status

Iron deficiency is common
43% of patients with IPAH, 46% of patients with SSc-PAH
56% of patients with Eisenmenger syndrome.

Data suggest - iron deficiency may be associated with reduced exercise
capacity, and perhaps also with a higher mortality, independent of the
presence or severity of anemia.

regular monitoring of the iron status

a search for potential reasons.

Iron substitution

oral iron absorption is impaired in patients with PAH, so 1.v. iron
administration may be preferable.

However, controlled trials are lacking.



CALCIUM CHANNEL BLOCKERS

only a small number of patients with IPAH who demonstrate a favorable

response to acute vasodilator testing at the time of RHC do well with
CCB:s.

The CCBs that have been predominantly used in reported studies are
nifedipine, diltiazem and amlodipine,

The choice of CCB is based on the patient’s heart rate at baseline,

The daily doses of these drugs that have shown efficacy in IPAH are
relatively high:

120-240 mg for nifedipine,
240-720 mg for diltiazem
up to 20 mg for amlodipine.

start with an initial lower dose, e.g. 30 mg of slow release nifedipine BD or
60 mg of diltiazem (t.i.d.) or 2.5 mg of amlodipine OD, and increase
cautiously and progressively to the maximum tolerated dose.



Limiting factors for dose increase are usually systemic hypotension and lower limb
peripheral oedema.

Patients who meet the criteria for a positive vasodilator response and are treated
with CCBs - follow closely — complete reassessment after 3—4 months of therapy
including RHC.

no adequate response - additional PAH therapy should be instituted.

In some cases the combination of CCB with the approved PAH drugs is required
because of further clinical deterioration in case of CCB withdrawal attempts.

not undergone a vasoreactivity study or those with a negative study should not be
started on CCBs because of potential severe side effects (e.g. hypotension, syncope
and RV failure).

Vasodilator responsiveness does not appear to predict a favorable long-term response
to CCB therapy in patients with PAH in the setting of CTD, HIV, Porto-pulmonary
hypertension (PoPH) and PVOD



High doses of CCBs are recommended in
patients with IPAH, HPAH and DPAH
who are responders to acute

Close follow-up with complete
| reassessment after 3—4 months of
g therapy (including RHC) is

recommended in patients with IPAH,
HPAH and DPAH treated by high doses

of CCBs

Continuation of high doses of CCBs is
recommended in patients with IPAH,
HPAH and DPAH in WHO-FC | or |
wn:h marked haerrrod}rnamlc

Initiation of specific PAH therapy is
recommended in patients in WHO-FCII|
or IV or those without marked
haemodynamic improvement (near
normalization :

High doses of CCBs are not indicated in
patients without a vasoreactivity study or
non-responders unless standard doses

are prescribed for other indications (e.g.




+ Endothelin receptor antagonists

+ Phosphodiesterase type 5 inhibitors and guanylate
cyclase stimulators

+ Prostacyclin analogues and prostacyclin receptor
agonists



3 inhalations: (botal of 18 mcg)
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~ Similar side effect profile
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Macitentan

The dual ERA

RCT ( SERAPHIN )742

3 mg or 10 mg macitentan

as compared with placebo for an average of 100 weeks.

The primary endpoint : time from the initiation of treatment to the  first
occurrence of a composite endpoint of death, atrial septostomy, lung
transplantation, initiation of treatment with 1.v. or subcutaneous prostanoids or
worsening of PAH.

significantly reduced this composite endpoint of morbidity and mortality (45%) and
also increased exercise capacity.

Benefits shown both in monotherapy and add On therapy
no liver toxicity,

reduction in blood hemoglobin <8 g/dl was observed in 4.3% of patients receiving
10 mg of macitentan.



Web Table VIA Characteristics of randomised controlled trials with pulmonary arterial hypertension drugs interfering
with the endothelin pathway (Endothelin receptors antagonists)

ARIES-1"

Main Results

6MWD improved
TTCW not improved

ARIES-210

6MWD improved
TTCW improved

Study-351"

6MWD improved
TTCW improved

BREATHE-I"

No

MWD improved
TTCW improved

Mo, or
Sildenafil {1 6%)

PVR improved
TTCW improved
6MWD not improved

BREATHE-5"

No

PVR improved
6MWD improved

COMPASS-2"

Sildenafil

TTCW not improved
MWD improved
NT-proBMP improved

Mo, or
Sildenafil, or

Inh iloprost

TTCW improved in
monotherapy and

combination

MWD = 6-minute walking distance; PVR = pulmonary vascular resistance; 5a0, = finger oxygen saturation; TTCW = time to clinical worsening.




Riociguat
sGC stimulators enhance cGMP production.

Moreover, pre-clinical studies with sGC stimulators have antiproliferative and
antiremodelling properties in various animal models.

An RCT ( PATENT 1 ) in 443 PAH patients (44% and 6% on background
therapy with ERAs or prostanoids, respectively) treated with riociguat
up to 2.5 mg t.i.d. has shown favourable results on exercise capacity,
haemodynamics, WHO-FC and time to clinical worsening.

The increase in exercise capacity was also demonstrated in patients on background
therapy.

The most common serious adverse event in the placebo group and in the 2.5-mg
group was syncope (4% and 1% respectively).

The combination of riociguat and PDE-51 is contraindicated due to hypotension and
other relevant side effects detected



PATENT 2:
Long term extension study

- Results after one year of treatment

MWD continued to increase (48 +_72m compared to baseline)

8% were in class 1 or 2 after 1 year of treatment
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Web Table VIB Characteristics of randomised controlled trials with pulmonary arterial hypertension drugs interfering
with the nitric oxide pathway (Soluble guanylate cyclase stimulators, Phosphodiesterase type-5 inhibitors)

Drug(s) Study Number of Duration Background Primary Main results
tested patients (weeks) therapy endpoint
Mo, or §MWD 6MWD improved

“ 12 bosentan, or prostanoids Haemodynamics improved

Terminated for excess of SAE

0 Ll in the treated group

6MWD improved

No TTCW not improved

Sastry® No TT improved

Singh?! No 6MWD improved

Sildenafil 6MWD improved
PACESZ Epoprostenol TTCW and

haemodynamics improved

Iversen™ 6MWD not improved

Pfizer study .
Al481243 6MWD not improved

6MWD improved

Mo, or (In bosentan treated patients
bosentan (54%) +23 m,95% Cl -2 to 48 m)
TTCW improved

6MWD improved
TTCW improved

EVALUATION=

MWD = é-minute walking distance; SAE = serious adverse events; TTCW = time to clinical worsening; TT = treadmill test.
*This drug is not approved by the EMA at the time of publication of these guidelines.
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4 FREEDOM C trial : addition of ORAL
- TREPROSTINIL therapy to background ERA or
- PDES5I




Selexipag

an orally available, selective prostacyclin IP receptor agonist.

Although selexipag and its metabolite have modes of action

a that of endogenous prostacyclin (IP receptor agonism),

mi ally distinct from prostacyclin with a different
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GRIPHON STUDY:

Multicentre, double blind, placebo controlled

1156 adults with group 1 PAH

1: 1 randomized

Treated fro 4.3 years

100micrograms BD uptitrated to 800 micro g BD

Patients on ERA’S or PDESIs, or a combination for 3 months

Primary end point : time to mortality or first morbidity (hospitalization, disease
progression, initiation of 1.V, SC prostanoids, need fro BAS or LT) --- improved by
39%

adverse events — similar to other prostaglandins

14% of selexipag patients discontinued as opposed to 7% placebo



ALPHABET™

130

&

B - Haemodyramics not improved
Barst” 16 52 No cw CW not improved
. MWD improved
Rubin™ 13 12 No MWD Haemodynamics |
E &MWD improved
BBy TEMICS |
nal Barst™ 8l 12 No MWD H
Survival improved
Badesch™ ] 12 No MWD MWD improved
MWD & WHO-FC improved
AIRY 03 12 No MWD & FC Haemaodynamics improved
at peak
MWD improved (P = 0L051)
Inhaled Noprost STEP® &7 12 Basentan MWD TTOW i |
Terminated for futligy
COMB® 40 12 Basentan MWD MWD not improved
Mo clinical improvement
SC — Prvotl H“I‘l’#DiW
study® 470 12 Mo sMWD Haemadyramics improved
Pain at infusion site
B 6MYWD improvement (+20 m
Inhal* TRIUMPH™ 135 12 - | MWD at peak, + 11 m at trough)
or sildenafl TTCW not improved
Treprostinil 6MYWD improvement (+26 m
PCr- Freedom M 185 I& No MWD at peak, +17 m at trough)
: MWD not improved
o
PCe- Freedom CI 354 I& ERA andlor PDE-5i &MWD TTOW not i |
. &M¥WD not improved
PCe- Freedom C1# 30 16 ERA andlor PDE-5i MWD TTOW not i |
B
Phasa - 7 43 17 ERA andlor PDE-5i PVR. EMWD not i i
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Endothelin receptor antagonists

Ambrisentan

Bosentan

Macitentan®

Phosphodiesterase type 5 inhibitors

Sildenafil

Tadalafil

Vardenafil®

Guanylate cyclase stimulators

Riociguat

Prostacyclin analogues

Epoprostenol

Intravenous®

e

lloprost

Inhaled

Intravenous®

Treprostinil

Subcutaneous

Inhaled®

Intravenous'

Oral®

Recommendat1ons for
monothera
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Combination therapy
As 1n cardiac failure and hypertension

The 3 main mechanistic pathways of PAH - endothelin, NO,
prostacyclin pathways

Historically based on clinical experience and expert opinion

Recent years , data from RCT’S - shift towards evidence
based use of combination therapy

US REVEAL study - 34.9% of patients receive only
monotherapy at the time of death
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+ 5% world symposium — 2013 upgraded the
. »_ recommendations

-~

'_1@1 combination therapy to class 1(A)




+ evidence for sequential combination therapy

<+ Initial trials did not show a benefit (FREEDOM C1 and
FREEDOMC?2 - oral trepostinil on a background of bosentan and
or sildenafil)

+ Later trials have shown benefits of combination therapy
+ PATENT -1:

ERA’s or prostanoids compared with ERA,s or prostanoids +
riociguat

12wks

Significant increase in 6MWD
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Compass — 2 : long term study

bosentan added to background sildenafil

did not meet the primary end point of reducing time to first
i orb1d1ty or mortality event

improvement in 6MWD at week 16

risk reduction of 17%

alysis of SERAPHIN study : 317 pts

e median treatme

= B e e e
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upfront combination therapy

- BREATHE 2 trial

,‘ ouble blind

: cebo controlled

d bosentan + epoprostenol versus epoprostenol alone
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AMBITION TRIAL
Double blinded, RCT

-, fﬁcacy of first line combination therapy with AMBRISENTAN + B
ALAFIL to monotherapy with AMBRISENTAN or TADALAF IL i

_‘H patients in NYHA class 2 or 3

2:1_:1

~ 5mg OD .uptitrated to 10mg OD

a-d o< AN e -




+ primary end points : time to first clinical failure event

o 9 o— oo
death

hospitalization for worsening of PAH

disease progression

unsatisfactory long term clinical response

ary end points :

B3NP

A
~

i




4+ Results

- Decrease in the risk of clinical failure events by 50%

) (O
*!.

Driven mainly by a reduced risk of hospitalizations by

==

. responded better than class 3

-
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4+ No significant increase in adverse events

- Peripheral edema C — 45, A — 33, T- 28%

eadache C- 42, A—-33%, T -35%

e o

ongestion C-21,A—15%, T—12%

o/ A 1 F 0 -
0, 1A= 0V /0 = /0




as made the initial upfront therapy with ambriser
| a class 1 recommendation in class 2 o




AS
Measure/ Class*-Level®
Ambrisentan +

Other ERA +
PDE-5i

C
Bosentan +
sildenafil + C C
i.v. epoprostenol
epoprostenol

Other ERA or
PDE-5 + C C
s.C. treprostinil

i

TIRPR

I
Y
|

e
B
(0 3}

198,
245

Other ERA or
PDE-5i 4+ other
I.v. prostacyclin
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Whether the favorable results of ambrisentan — tadalafil combination stem from a
class or drug effect

~ Can the favourable results of this combination extend to different ERA,s and PDE
I’s combinations .

h cad to head trials
2

is - 1. selective ETA receptor antagonist ( ambrisenta '
ETA and ETB receptor antagonists would a nergis

s b i

e
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2 : no significant drug to drug interactions in ambrisentan and tadalafil.

| Tadalafil is metabolised by CYP3A4 isoenzyme

-. mbrisentan has no influence on CYP3A4 ( it itself 1s a substrate of CYP3A4; :
“YP2C9) '

R

afil + Bosentan not favorable because Bosentan is an inducer of CYP
| sildenafil + Bosentan )

P nhibitor, sildenafil can increase

B e




{Table 18)

Supportive therapy
(Tahie 17)

Consider listing for lung transplantation?
{Tabie 21)

(CICE = caicham charmal bieckars; DASH = drup-induced PARLHPAH = hutm-tnu-l idopactic PAH: Ly, = Inravenous; PAH = pulmarary artarisl hypertansicn;
PCA = prosacpdin arlogues WHOLFC =Warld Haith

“SomaWHOURC Il patiants may ba considored high rish [soo Tabin I!].
HdﬂmmmﬂuﬁﬂmehmhnﬂmﬂMNwhddq'lrgclﬁﬁlrn

“ntravenous epaprostenol should be priortisad as it hes reduced the 3 months raee for moraly in high risk FAH patients ako as monotherapy.
“Consder abo baloon atril sepeosnmy.



Arrythmias

Ventricular arrythmias rare

| 3 -i)raventricular arryhthmias occur with an incidence of 2.8%
ial flu tter and atrial fibrillation equally common

-
7 lead to clinical deterioration

| flutter proved to be more successful than atrial fibrillati

e B

s
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- Hemoptysis

More frequent in HPAH, PAH associated with CHD, and CTEPH




To ba detarmined

Sildenafil levels fall 50%:; bosentan levels increase 50%. May not require dose

Sildenafil“® CYPIA4 substrate Bosantan ad|ustments of either drug,
May Increase simvas@tin/atorvastatin levels through competiton for
CYPIA4 substrate HMG CoA reductase inhibitors | metabolism. Sildenafil levels may increase. Possible increased risk of
rhabdomyolysis.
CYP3A4 substrate HIV protease Inhibitors Ritonavir and saquinovir increase sildenafil levels mariadly.
CYP3A4 Inducer Phermytoin Silderafil level may fall.
CYPIA4 substrate Erythromycin Silderafil levels increase. May not require dose adjustment for a short course.
CYPIA4 substrate Ketoconazole Sildenafil levels increase. May not require dose adjustrment.
CYP3A4 substrate Cimetidine Sildemafil levels increase. May not require dose adjustment.
Mitrates, Micorandil
cGMP Molsidomine Profound systemic hypotension, combination contraindicated.
Tadalafil exposure decreases by 42%, no significant changes in bosentan
Tadalafil*! CYPiA4 substrate Bosantan
levels.(44) May not require dose adjustment
cGMP MNitrates, Micorandil Profound systemnic hypotension, combination contraindicated.
Rlociguat!'® cGMP “dm:ﬁrl; nthl et Hypotension, severe side effects, combination contraindicated.
cGMP Mitrates, Micorandil Profound systemic hypotension, combination contraindicated.
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Web IE'H’I Potentially significant drug interactions with pulmonary arterial hypertension

PAH dreg Mechanism of interaction Interacting drug Interaction
Ambri 2 Cyclosporine Caution is required in the coadminisration of ambrisena@n with
Ketooomzole lestnoonazode: and cydiospornine
. Silderafil levels fall 50%; bosentan levels increase 50% May not require dose
Bosen@n CYPIA4 inducer Sildenasi 5 of either d
CYPIAL s Circh wmummmmmm
comraindicted.

Basen@an levds increase. May not require dose adpestment of bosentan

! 4 during a short course.
CYFIAA mufecirate Ketooomeole: Basanan leveds increase 2 -iold
CTPiad oufmiryte =il amid Increase imcidence: of devated aminotransieases. Potental decrmse of
+ bile salt pump inhibitor hypogiraemic effect of gisendamide. Combimtion contraindicated.

CYF2CS and CYPIAS substrate Auccrazcde, amiodanone Bosentan levels inorease considerably. Combination contraindicted.

CTFICS inducer inhibitors Cholesterol levd should be monibored.
Increases warfarin membalism, mey reed to adjust warfsrin dose Ireeraified
CYFICY induwcer Wilariarin moriboring of warfarin recomemended following inftiation bt dose
adjustment i=ally unnecessary.

CYFICY and CYFIAS inducers Hormomal comtraceptives | Hormone levels deonsse. Contraception unnsimhbile
Maciznan Ta be determired
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Upfront triple combination therapy :
Sitbon et al

O patients

vere PAH : cardiac index <2

~ PVR >-1000dyn.sec. cm5 ie 12.5 wu
al pressure > 20mmhg

[PAHHPAH, DPAH

e

S e e j—

nental do No Of 1N
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Nonrandomised, not controlled

100% 3 year survival

11 achieved a functional class 1 or 2

e

mechanisms addressed




' Pediatric pulmonary hypertension:

lack of RCT,S

o9 o o9
Specific treatment algorithm similar to that of adults

SILDENAFIL :

approved in Europe for 1-17 years of age

high doses should not be used in children

o

dose : 1mg/kg in children less than 8kgs

i

in pts > 20kgs
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<+ Ambrisentan : data is scarce .

“ombination therapy is class 2a recommendation

-

tment goals should be e ;—

- TO Dy 1 . )
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Portal HTN :
often have increased bleeding risk , hence anticoagulation is not recommended

Betablockers often used to lower portal pressure , should be avoided as they
worsen hemodynamics

Have been excluded from almost all RCT,S ( except for the PATENT study-13
pts )

Anecdotal reports - all three groups may be used in this population

Hepatotoxicity of bosentan ( tends to accumulate in pts with severely impaired
liver function )

Ambrisentan and macitentan have a theoretical advantage over bosentan
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+ mild PH with normal or near normal PVR in the presence of high CO is well
| tolerated and tends to be reversible after transplantation

PAH in contrast is a major risk factor

A >- 50mmhg -- 100% mortality

_; 50 mmhg -- 50% mortality
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HIV infection :

HAART + PAH specific therapy

- Anticoagulation not recommended -- increased bleeding risk

drug-drug interactions

compliance issues

drug dose should be reduced if ritonavir or saqui

i




"PVOD:

10 established medical therapy

to lung transplantation as soon as the diagnosis is establishe d

annfem

=

d clinical improvement in individual ;
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PH- LHD

Optimize the management of underlying heart disease (
class 1)

Identify other cause of PH 1e COPD or sleep apnea and
treat them

PAH specific therapies are not recommended (class 3 )
Vasoreactivity testing recommended except in candidates

for heart transplantation and /or LV assist devices
implantation
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”- enmengers syndrome:
-
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)pe ab111ty
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2ol — 7 ale
Table 14 Recommendations for correction of

congenital heart disease with prevalent

VA = pulmarary vasculr resisnnoe; YR = pulim onary vasoular nesion roe
imdex; VWil = Wood units.

s of recommerdatian.

Bl el of eviderce.

“Referencas) sappor ing recommendaions.

“With surgery or Intravasculir percuBrenus procedure.
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Anticogulant therapy : controversial

High incidence of PA thrombosis and stroke, but there is also an increased risk of
~ hemorrhage and homoptysis

No data exist and no specific recommendation

B’S are dangerous

for bose aETBREATHE

e
R

r other ERA’S | sildenafil, tadalafil, and I _
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Imatinib:
Antiproliferative agent
Inhibitory effect on platelet derived growth factor and C — KIT signaling

Initial case study — class 4 patients as an add on to oral bosentan, inhaled iloprost , and
sildenafil

Improvements in the 6MWD, hemodynamics, functional class, effect sustained after 6
months of treatment

Phase 2 study : improvements were seen in PVR and cardiac output

Phase 3 IMPRES study : improved exercise capacity, hemodynamics, .

Did not provide a benefit in terms of functional class, time to clinical worsening or
mortality

Adverse events im IMPRES were similar to that of imatinib used in other conditions

High incidence of subdural hematoma when given in addition to oral anticoagulants



E Investigating drugs : newer drugs in the early phase of development.
| e R

VIP

Endothelial NO synthase couplers

HO kinases
onin

suppressants

ceptor blockers

e

S o
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BAS

Decompresses Rt heart chambers

Increases LV preload , CO

Despite arterial desaturation , increased systemic oxygen transport

Decreased sympathetic hyperactivity

Graded balloon dilatation technique is preferred

Not included in treatment algorithms

Bridging or palliative procedures to transplantation

Shows improvements in CI and decreases in RAP , improves in 6MWD.

Should be avoided in end stage pts with a baseline mean RAP >20mmhg
and o2 saturation at rest ,85% on room air



ICU

icu treatment for right ventricular failure or a comorbid
condition

Mortality is 41% underscoring the poor prognosis

Treatment of triggering factors like anaemia, arrythmias
,infections or other comorbidities

Optimisation of fluid balance usually with IV diuretics

Reduction of RV afterload ,usually with parenteral
prostaglandin analogues

Improvement of CO with inotropes with dobutamine being
the preferred inotrope ,

Intubation should be avoided

CPR has a poor outcome



+ ECMO

~ Bridge to transplantation

Bridge to recovery

o

ECMO is preferred

i




+ Transplantation

4

<4

An important option for those who fail on optimal medical therapy
and remain in FC 3 or 4

5 yr survival following transplantation was 45-50%

More recent data - survival has increased to 50-75% at 5 years, 45-
66% at 10 years

PVOD and PCH have poorest prognosis , these patients should be
listed for transplantation at the diagnosis

heart lung or double transplantation

Eisenmengers - isolated lung transplantation with repair of the
cardiac defect or heart — lung transplantation



Thank you




