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Clinical Course

24y/M, Resident of Solapur
Shop Owner; Non-Smoker

* May, 2014 — Onset of illness
* Presented with streaky haemoptysis

* No associated dyspnea, fever, chest pain, loss of wt
* He was worked up at a private hospital

 All hematological and biochemical parameters were normal




* CXR (PA) — labelled as Normal Study

* 2D-Echo revealed

* RVSP — 100mm Hg, severe PAH with mild TR

* Diagnosed as Pulmonary
Hypertension
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* Patient continued T. Sildenafil for 3 years, no
further symptoms/follow up till

Sept, 2017
Patient presented, again with streaky haemoptysis,
at a private hospital

Basic workup revealed normal parameters
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CTPA — No features suggestive of pulmonary\é
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Patient was discharged without any change in
treatment



Aug, 2018

* Presented again to a private hospital with streaky
haemoptysis and breathlessness mMRC 11

* Haematological and Biochemical parameters were normal

* Trans-Esophageal Echocardiography done —

Dilated RV, RA, Main Pulmonary Artery, mild TR,
Severe PAH, (RVSP-85mm Hg); LVEF 55%

* CECT (thorax) — Ground Glass opacification in left upper

lobe with dilated pulmonary trunk; No parenchymal
abnormality detected
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Upper part of the liver, spleen and adren d in the study region show no obvious
abnormality.
1 REMARKS:

+ Ground glass consolidation in left lower lobe. Likely secondary to alveolar
haemorrhage.

CT features of pulmonary artery hypertension with ground glass opacities in the
lungs.
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g with
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Jan 2019

Admitted in our hospital with 4™ episode of streaky
haemoptysis along with breathlessness mMRC
Grade II x 4 days; admitted in Respiratory ICU

No H/O
o fever, *wheeze
e chest pain, cother medications
» palpitations *co-morbidities HIN, DM etc)
* joint pains eskin lesions
« abdominal pain esignificant family history
* Syncope *addictions

e limb swelling,



n examination —

* PR — 98/min, regular; RR — 15/min;
BP — 120/80 mmHg; SpO2 — 95% on room air

JVP —notraised  No palpable lymphadenopathy
* No Pallor, Pedal Oedema ,Clubbing
* BMI — 19.5kg/m?
* Upper Resp Tract - NAD

v Resp. System — Left sided crackles (Supra and Infra-scapular area)




*Hb - 15.7g%, TLC — 6600; ° Serology — Negative for

Platelets — 2.4L HIV;
 RFT — WNL; NT — proBNP — 8.4pg/ml
LFT — WNL; (Normal <29.4)

» PT/INR - 13.20/1.2; * RA/ANA — Negative;
« Thyroid function —
WNL;




1. Prominent
pulmonary

conus
2. Enlarged
pulmonary
hila
3. No obvious
parenchymal
findings
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* 2D-Echo — Dilated RA, RV; mild TR,
Severe PAH (RVSP — 116mm Hg); LVEF-

55%
(no change from previous report)
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Polysomnography — N

Respi iti
: = SPiratory Summary by Body Position
| By Body Position | Right | Prone | Total Back Left | Right | Prone | Total
[ Apn Index, REM o 0.0 000070 VA R S 4 T
.‘ Apn Index, NREM 0.6 3.8 0.8 | AHI NRér-f 0.6 - 2?
Apn Index, Total 0.5 3.1 06 ‘ P Total ; 0.9 :25 -
| Hyp Index, REM 24 0.0 22 | Rol Rem 24 (;O :
| Hyp Index, NREM 0.0 3.8 03 (RDI,NREM 06 7.5
Hyp Index, Total 0.5 31 0.6 I RDI, Total 09 5;
Duration (min) 3108 2007 331.5 | TST (min) 265.5 19.5
Heart Rate Summa
Average Heart Rate During Sleep |30.1 bpm
\t{)ghestiHeaniale During Sleep

- |255 bpm

Periodic Leg Movements
Total # Limb Movement

‘ 1284 Limb Movement Index 2703
| Total # PLMS 1144 | PLMS Index 240.8
Total # PLMS Arousals 2l VJ7PLMS Arousal Index

4.4

RESPIRATORY PARAMETERS
| Respiratory channels showed a total of 6 events. Those events included

3 Obstructive apnea and 3 Hypopneas, 0 Mixed and 0 Central events.
“ The Apnea/ Hypopnea index was 1.3 per hour.

A total of 285.0 min of the total sleep time.

[ Oxyhemoglobin saturation at baseline was 99 %
» Oxy . )
The Lowest oxvhemoglobin saturation was 95 ¢,

[ r e xyCmOEERs

SYNDROME
en of 95%,.

> EEP 7
OBSTRUC LEEL
| Severity Crlfi_tg’['lflrt_fr\()l’m‘l :

0SA)

Philips Respironics

> quipment Wb \-IL-\_‘}_»\UAJ..;”“ S
Madhura medical Equipm

Contact No:-9767 196713

ormal study

AHI- 1.3 (WNL)
No evidence of
Obstructive Sleep
Apnoea




Spirometry — Normal study, No

obstruction/no restriction

=] Ashutosh H Indalkar|
% Set ;
; 01| Chhabra (India) (Spirometry)
Indian| PFTRoomNo:-01|  Chhabra(India) (Spirometry)
FVC Post BD
8_' T ey —
14~ —
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Holki FVC - 2.81L (77%
< — Pre — Pre
64 — PostBD. — PostBD
B e e e e o S—Y
IR0 s e 5 08 w
Volume (L) Time (s)
PRE [ POST BD (Salbutamol: 400 mcg)
Meas. Normal Range Pred % Pred z score Meas. Change % Change % Pred z score
FVC L 281 286-443 364 77 -174EL=1 2.88 007 2 79 160 L = Hanaa e
FEV1 L 227 249-381 315 72 -219ELHE 232 005 2 74 207 ETm= Tobite
FEVI/FVC% % 807 750-941 846 95 -067ESCE gos -02 0 95 071 W
PEF Us 732 589-991 764 96 -204E T 9.01 169 22 18 se7 ECTw R , |
FEF25-75%  L/s 220 219-535 343 64 -451ECTH 216 004 63 -4.66 ETm A volume Sep 3
MEF25% Us 078 088-279 157 50 -225ET_E 0.81 003 2 51 -2.18 Vol e
MEF50% /s 296 295-697 453 65 -600E_TH 250 -046 -10 55 -7.78
MEF75% Us 7.23 - - - 6.54 -0.69 - : =
FEVG L 0.00 e - 0.00 000 - - y “1'913"\ QAeeploble
FEVI/FEV6% % 0.0 - 5 5 - 00 00 - - -
FEVINCmax¥% % 807 750-941 846 95 -067ECE 805 -02 0 S5 nESrm . no obstachion
FET100% s 48 . - E 57 08 - - S
nO Regychev
Interpretation:
— wNowa] A3 h\dl./,j




DLCO — Normal study

\ = Ashutosh H lndalkarl -
Ethnic o Sel
Indian -| Ee )
DLCO Single Breath
1004 SESE e a6
: Breath-hold (Jones and Meade) —
: Washct—— — CH4(%)
lume

—— CO.(%) -
— Mouth Pressure (cmH20)
= Volume (L) 2

85% Pred. VC

Time (s)
DLCO Results

Meas. Normal Range Pred %Pred  zscore

mU/min/mmHg  31.51 22.81-36.69 2975 106 042 @ =M

DLCO
DLCOcorr mUmin/mmHg  29.06 22.81-3669 2975 98 016 L=
DICOVA mU/min/mmHg/L 274  398-674 536 51 311
VA L 10.60 440-671 555 191 721 ECLC @
TLC(DLCO) L 1073 455-686 570 188 7.18 [E
Hb g/dL 18.0 - - - =
DLCO Trials Results
» » Trial 1 Trial 2
Giela 1026 AM__10:29 AM (%)
DLCO mU/min/mmHg - 3151
DLCO comr mL/min/mmHg - 29.06
DLCO/VA mL/min/mmHg/L - 6.62
VA L 16.80 439
TLC(DLCO) L 16.94 452
IV(DLCO) L 295 333
DLCO 3eq mL/min/mmHg 0.00 3573
FICO % 0.294 0294
FiCH4 % 0.291 0294
Fi02 % 21.00 21.00
FaCO % 0.237 0.061
FaCH4 % 0.045 0.201
Sample Vol mL 1019 10
Washout Vol mL 1056 1019
Breath Hold Time s 1112 1124
Hb g/dL 180 180
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All other causes of Pulmonary Hypertension were
ruled out (i.e Pulmonary diseases, Cardiac
abnormalities, DVT, HIV related, Connective
tissue disorders, haematological disorders etc)

DIAGNOSIS

Idiopathic Pulmonary Arterial

Hypertension
WHO Functional Class 11




Discharged on

°T. Ambrisentan+Tadalafil (5+20mg) OD
°T. Furosemide+Spironolactone (50mg) BD
°T. Digoxin (0.25mg) OD (5 days/week)

(Sildenafil was replaced with Tadalafil as per
latest guidelines)

* INJ. PNEUMOCOCCAL POLYSACCHARIDE VACCINE 23
* INFLUENZA VACCINE

GIVEN ON DISCHARGE



DPU

PADMASHREE DR. D.Y PATIL MEDICAL COLLEGE, HOSPTAL &
PIMPRI ,PUNE -18
DEPARTMENT OF CARDIOLOGY

2D ECHOCARDIOGRAPHY & COLOR DOPPLER STUDY /

Name :
e oy — Agefsex : 24yrs/M _pa:e.-o1/o1/2020
REF NO:- 41961/76341
TEE
2D Echo:-

Cardiac chamber dimensions —Dilated RA, RV
Wall motion abnormalities - No RWiviA
LV systolic function - Normal, LVEF -60%
LV diastolic function — normal diastolic function
Cardiac valves -
Mitral valve —Normal , no mitral regurgitation.
Aortic valve — three thin leaflets, no aortic regurgitation, Agftic PG — 05 mm Hg
At, PASP by TR jet -5Imm Hg

Tricuspid valve —mild tricuspid regurgitation, moderate P,
Pulmonary valve - normal
Septae (IAS/IVS) —intact
Clot/vegetation/Pericardial effusion - No
Great Arteries (Aorta/pulmonary artery) - Normal
WC - Nermal
Conclusion:-

« Dilated RA, RV
=  Structurally Normal Valves

& NoRWMA, Normal Lv Systolic Function, LVEF = 60%

e Normal Diastolic Function
o Mild tricuspid regurgitation, moderate PAH

RESEARCH CENTRE

Patient is on
regular follow up

and as of TEE
done in

January, 2020
- PASP = 51mm
Hg, with a mild
Tricuspid
Regurgitation




Discussion

GROUP 1: Pulmonary
Arterial Hypertension (PAH)

+ Idiopathic PAH
= Heritable PAH: BMPR2, ALK-1, ENG,
SMAD9, CAV1, KCNK3, Unknown
= Drug- and toxin-induced
= Associated with: CTD, HIV infection, Portal
HTN, CHD, Schistosomiasis
* 1. Pulmonary veno-occlusive disease
and/or pulmonary capillary
hemangiomatosis
- 1". Persistent PH of the newborn (PPHN)

GROUP 2: PH Due to Left
GROUP 5: PH With Unclear
or Multifactorial Mechanisms

Heart Disease

= LV Systolic dysfunction
= LV Diastolic dysfunction
= Valvular disease
- Congenital/acquired left heart
inflow/outflow tract obstruction
* Congenital cardiomyopathies

* Hematologic disorders
= Systemic disorders
= Metabolic disorders
+ Other disorders

Pulmonary
Hypertension

GROUP 3: PH Due to Lung

Diseases and/or Hypoxia
GROUP 4: Ch

Thromboembolic PH

= Chronic obstructive pulmonary disease

(CTEPH)

* Thromboembolic obstruction of the
pulmonary arteries

= Interstitial lung disease
= Other pulmonary diseases with mixed
restrictive and obstructive pattern
= Sleep-disordered breathing
= Alveolar hypoventilation disorders
« Chronic exposure to high altitude
+ Developmental lung abnormalities




WORK-UP

Echocardiorgaphy is suggestive of PH

¥ PFT+DLCO
Survey for left heart | _ _ -|HRCT
or lung diseases Arterial blood gas
Nocturnal aximeatry, polysomnogram
Mo left heart or
lung diseases
# ;;'\ X # :d s
gy V/Q lung scan gy
1o avaluate mismatchead
parfusion defects
¥ ICTPA ¥
suspected CTEPH RHC to confirm PAH
mPAFz25mmHg, FAWF=15
T mmHg, PYR=3 Wood units
]
CT pulmonary angiography CTD ! g CHD
RHC+Pulmonary angiogram

1
v

Drugs/Toxins Portopulmonary

CTEPH= chronic thromboembalic pulmenary hypertension; HIV Shistosomiasis
PH= pulmanary hyperiension:
PAH= pulmonary arterlal hyperension;
PFT= pulmanary function test;

PFVOD= pulmonary venous occlusive disease

r
1
1
HRCT. high-resolution computer tomoegraphy; : |diupathigmered Itaryl FAHJFUDD :
|
1 o4

RHC= right heart cathederization;




MANAGEMENT

Endothelin pathway Prostacyclin pathway

I
Vessel
Endothelial Nitric oxide pathway lumen

cells
ﬂ""ﬂpf Arachidanic acid == Prostaglandin |,

PFre-proendothelin == Proendothelin

L-argining =g L-citrulline

Endothelin
receptar A

Prostacyclin
{prostaglandin |

P —

| Prostacyclin
derivatives

Endothelin-1

Mitric oxide

A—L__ Exogenous |of

Endathelinm ) eGMP. 4—— nitric oxide

Endothelin- LR
receplor

Vasodilatation and

’ " e e S ——u 5 >
Smoath-muscle —S—= | Phosphodiesterase H 7
cells type 5 inhibitor g o *’/;, :

S e——, . : i




2015 ESC/ERS Guidelines:
Risk Assessmentin PAH

Determinants of prognosis?

[estimated 1-year mortality] Low risk <5% Intermediate risk 5-10% High risk >10%

Clinical signs of right heart failure Absent Present

ngr‘es&inn of symptoms Mo Slow Rapid

Syncope No Occasional syncope? Repeated syncopet

WHO functional class (] 1 '

&MWD >440 m 165-440 m <165 m

_ : : Peak V0O, >15mU/min/kg Peak VO, 11-15 ml/min/kg Peak VO, <11 ml/min/kg
Cardiopulmonary exercise testing [>65% pred.) [35-65% pred.) [<35% pred.)
VE/NCO, slope <36 VE/VCO; slope 36-44.9 VE/NCO, slope 345

BNP <50 ng/I BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/l NT-proBNP 300-1400 ng/l NT-proBNP >1400 ng/l

RA area 18-26 cm?
No or minimal,
pericardial effusion

NT-proBNP plasma levels

RA area >26 cm?
pericardial effusion

RA area <18 cm?2

Imaging (echocardiography, CMR imaging] [RR pericardial effus’on

Rep-rﬂduced-with permis-siﬂn-ﬂf-the 2[}13€urﬂpeal}€ﬂcietﬁr of Eardiﬂlﬂ-gt',..r & European Respiratory Society. European
Respiratory Journal Oct 2015, 46 (4) 903-975 0L 40.1183,/13993003.01032-2015




PAH confirmed |—s - —*-

Vaso-reactivity testlng

FC II/III

_ '
Initial Oral
Combination

1Y%

Not responding

Not responding
Double/Triple
gy . .
combination

Lung Transplantation

v

Repﬁmduced'with pe rmission of the © 2018 Euro peaﬁ SGEi.Et"y.‘ of Ca rdi@lc:gv & European Respiratory Society. European
| Respiratory Journal Oct 2015, 46 (4) 903-975; DOI: 10.1183/13993003.01032-2015




Ambrisentan+Tadalafil vs Bosentan+Sildenafil

Sildenafil and Bosentan is a commonly used combination for PAH, however
updates have advised for cautious use of these two drugs as —
1. Bosentan’s CYP3A4 inducing property may lead to

Sildenafil — Bosentan —
reduced efficacy hepatotoxicity

2. COMPASS 2 (2014) - adding bosentan to sildenafil therapy was not
superior to sildenafil monotherapy

McLaughlin et al, European Respiratory Journal 2015 46; 405-413

Sildenafil as a first line monotherapy is not recommended for
PAH, and its combination with Ambrisentan as dual therapy
over other drugs has not been proved adequately, either.



In the AMBITION trial of 2015, the risk of clinical failure was 50% lower
among participants who received initial combination therapy with
Ambrisentan and Tadalafil than among those who received
monotherapy with either drug.

AMBITION Trial

| HW Combination Therapy Group (n = 253}| W Pooled-Monotherapy Group (n = 247)

m Ambrisentan-Monotherapy Group (n = 126) m Tadalafil-Monotherapy Group (n=121)

25 -

Participants, %
N ;

[
I‘_’"|

10 4

0 4

First Event of Death Hospitalization Disease Unsatisfactory
Clinical Failure Progression Long-Term
Clinical Response

Galié N, et al. N Engl J Med. 2015;373:834-844.




Recommendations Class® |Level®

Diuretic treatment is
recommended in PAH patients with

o L s Diuretics and Digoxin, were
Continuous long-term O, therapy is added as part of supportive
recommended in PAH patients ' therapy in VieW Of the risk Of
when arterial blood O, pressure is 2 :

consistently <8 kPa (60 mmHg)? decompensation and

Oral anticoagulant treatment may subsequent right heart failure.
be considered in patients with b

IPAH, HPAH and PAH due to use of
ancr‘exigens

Oxygen, anticoagulants were
status may be considered in PAH lib aVOided ln VieW Of the

Correction of anaemia and/or iron

patients

functional status of the patient,
PaO2 at the time of
presentation and complaints of
hemoptysis.

The use of angictensin-converting
enzyme inhibitors, angiotensin-2
receptor antagonists, beta-blockers
and ivabradine is not recommended
in patients with PAH unless
required by co-morbidities (i.e. high
blood pressure, coronary artery
disease or left heart failure)

2015 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension: The Joint Task Force for the Diagnosis and
Treatment of Pulmonary Hypertension of the European Society of Cardiology (ESC) and the European Respiratory Society (ERS):
Endorsed by: Association for European Paediatric and Congenital Cardiology (AEPC), International Society for Heart and Lung

Transplantation (ISHLT), European Heart Journal, Volume 37, Issue 1, 1 January 2016, Pages 67—119,

https://doi nr%'Ll_g,_],gg_q_'Lgu,phearﬁ /ehva17



https://doi.org/10.1093/eurheartj/ehv317

A RARE PRESENTATION

1. Gender - 2:1-9:1 female predilection

2. Haemoptysis - rare (<5%) symptom of PAH and
presents variably.

Eohort)

Nallari P1*, Sairam M7, Kumar BC' and Sastry BKS®

i

Citation: Chaitra KL, Nallari P, Sairam M, Kumar BC, Sastry BKS (2018) Epidemiological Analyses of Idiopathic
Pulmonary Arterial Hypertension in the Indian Cohort. J Genom Gene Study Vol.1 No.1:2




The frequency of follow-up testing should be 6 weeks at
the time of initation of therapy and then 6 monthly with

* NT-proBNP

* six minute walk test (6 MWT)
* 2D ECHO with right heart catheterization
(RHC)/TEE
* Troponin levels
* ABG
* iron status
* thyroid function
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