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DepN,E::S\l;gRespiratory Medicine. Test date/time: 09/04/12 10:27:39 &i %&gggﬁmt:;eﬁngY Test date/time: 11/01/17 10:17:52 81
sa

Jector K. Kallergis

Pulmonary Function Report Pulmonary Function Report
Pre-Rx Trend Report Pre-Rx Trend Report

Director : K. Kallergis

Predicted set: ECCS 1983/93, Polgar(P
53 Age: 63
Effort protocol: ATS/ERS 2005 Number of efforts performed: 3 CHRYSOFAKIS GEORGIOS

Effort protocol: ATS/ERS 2005 Number of efforts performed: 3

Interpretation

Interpretation

Interpretation: MILD RESTRICTIVE VENTILATORY DEFECT. This is indicated by the finding ofa mildly reduced f_orced vital -
capacity (FVC). The finding of a disproportionately reduced forced expiratory flow during the middle half of exhalation (FEF 25;'d ) :
suggests the possibility of a SUPERIMPOSED EARLY OBSTRUCTIVE PULMONARY IMPAIRMENT. This interpretation is valid only
upon physician review and signature.

Interpretation: MILD RESTRICTIVE VENTILATORY DEFECT. This is indicated by the finding qf a mildly reduced f_orced vital
capacity (FVC). The finding of a disproportionately reduced forced expiratory flow during the middle half of exhalation (FEF 25-75)
suggests the possibility of a SUPERIMPOSED EARLY OBSTRUCTIVE PULMONARY IMPAIRMENT. This interpretation is valid only
upon physician review and signature.

Final interpretation: No. ‘Final interpretation: Na

Interpreted by: Interpreted by:
Results tesults _ge— J
Pred est %oPri %Prd %Prd G Pred Best % %Prd %Prd

FVC (L) 2,31 m T2% 1,68 73% 1,57 68% FVC (L) 2 157 7% 165  76% =1,05  48%
[FEV1 ) 1,93 \m,osi‘ 54% 0 52% 50,99  51% [revi 0 83 =1,12 =108 5%% 21,04 57%
FEVA/FVC 078 } 7% 20,63 81% FEV1/FVC 7 0,71 50,65  85% 099  129%
PEFR (Us) 5.49 50% 2317 58% PEFR (Us) 5, 63,44 =301  56% 8326  61%
FEF25-75% (Us) 2,82 15% 1048 17% FEF25-75% (Us) 269 10,72 o055  20% 138 52%
FEF25% (Us) 5,01 379% ey aon FEF25% (Us) 491 r—— 0237  48% 316  684%
FEF50% (Us) 241 lmo63| 19% 2056 16% e o FEF50% (LJs) 331 o094| 28% 0072  22% 152 46%
o I oal s o 2 ) FEF75% (Us) 1,13 027 24% 019  17% 073  65%

Exp time (s) | 28 6.22 o . i, Exp time (s) — 5,96 - 7.83 - 1,07 -
Vext (%) | 1e8] — Sies el y vext (%) - 298| - 121 = 188 =
Vext (L) ‘ 0,03 0.03 0105 8. Vext (L) = 0,05 — 0,02 0,02 =
FIVC (L) 2.31 =i FIVC (L) 220 = = - - 065  30%

Test comments:____ . - Test comments:

Diagnosis: : ) Diagnosis:
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Heart US in Chronic Lung
Disease

Sensitivity 60%
Specificity 74%
Positive Pred Value 68%
Negetive Pret Val 67%

3/ 2017
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CT scan




CTPA scan

Xwpig eMelpata AT pwOoNG
AlQTaon OTEAEXOLG KAl
JIVELLOVIK®V APTIPLDV

Mikpeg HETAPAEYLOVOOELG
QAAOIWOELC TTAPEYYVUATOG

CAT - scan
Chen et all
Dournes et al
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EPI'AXTHPIAKOXZ EAEI'’XOX

WBC=7.5K/ul K=4,3mEq/!
HB=15g/dI Trop=0,003

HCT=48% TSH=0,37puUl/ml

Creat=0,9 mg/dI CRP<0,31mg/dI

Urea=25mg/d| AvoooAoyLkocg (-)

SGOT=17U/L BNP=114pg/ml

SGPT=19U/L Nt-proBNP=858pg/ml

Na=142mEq/I




BNP - Natplovpnuka seatiowa
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1. Pulmonary arterial hypertension
1.1 Idiopathic PAH Updated Classification of Pulmonary Hyper‘tensinn
1.2 Heritable PAH
1.2.1 BMPR2
1.2.2 ALK-1, ENG, SMADS9, CAV1, KCNK3
1.2.3 Unknown
1.3 Drug and toxin induced
1.4 Associated with:

1.4.1 Connective tissue disease
1.4.2 HIV infection

1.4.3 Portal hyperension

1.4.4 Congenital heart diseases
1.4.5 Schistosomiasis

1' Pulmonary veno-occlusive disease and,/or pulmonary capillary hemangiomatosis mn
1". Persistent pulmonary hypertension of the newbomn (PPHN)
\ \
2. Pulmonary hypertension due to left heart disease AVGT[VSUO'TIKT] AVST[GPKSICI
2.1 Left ventricular systolic dysfunction Y
2.2 Left ventricular diastolic dysfunction TULUITOV II
2.3 Valvular disease v v
2.4 Congenital /acquired left heart inflow /outflow tract obstruction and OXAY (8 ) AJTVOL1EQC / }\87["[0)

congenital cardiomyopathies

. Pulmonary hypertension due to lung diseases and/or hypoxia \
3.1 Chronic obstructive pulmonary disease

3.2 Interstitial lung disease

3.3 Other pulmonary diseases with mixed restrictive and obstructive pattern
3.4 Sleep-disordered breathing

3.5 Alveolar hypoventilation disorders

3.6 Chronic exposure to high altitude

3.7 Developmental lung diseases )

4. Chronic thromboembolic pulmonary hypertension (CTEPH)

5. Pulmonary hypertension with unclear multifactorial mechanisms
5.1 Hematologic disorders: chronic hemolytic anemia, myeloproliferative
disorders, splenectomy
5.2 Systemic disorders: sarcoidosis, pulmonary histiocytosis,
lymphangioleiomyomatosis
5.3 Metabolic disorders: glycogen storage disease, Gaucherdisease, thyroid disomders
5.4 Others: tumoral obstruction, fibrosing mediastinitis, chronic renal failure,
segmental PH



All Groups Group 1 Group 2 Group 3 Group 4 Group 5
Description Elevated pulmonary Pulmonary arterial ~ Pulmonary venous gPH due to Chronic Miscellaneous or
artery pressure hypertension hypertension hypoxemia thromboembolic multifactorial
Estimated prevalenceb Up to 10%-20% of 15 cases per milion =3-4 million in the ff 20% in COPD ).5%-2% Unclear
the general overall, 6 cases United States patients with a {up to 3.8%) in
population per million for prior survivors of
idiopathic hospitalization acute
PAHE for COPD pulmonary
exacerbation, embolism
=50% in
advanced
COPD;
32%-39% in
interstitial lung
disease
Diagnostic criteriad
Mean PA pressure, mm Hg =25 =25 =25 =25 =25
PCWP or LVEDP, mm Hg =15 =15 =15 =15
PVR, dynes/s/cm® =240 =240 =240

Shah S JAMA Octob 2012




COPD and Pulmonary Hypertension

» Retrospective study of 215 COPD patients
» 7.4% of patients with pulmonary hypertension “out of proportion”

60

PAPm (mmHg)

FEV, (% pred.)

Thabut, Chest 2005; 127: 1531



2005 Chaouat
Mild —to-moderate airway
obstruction

but

Very low diffusing _ _ _
capacity Severe hypoxemia Hypocapnia Peripheral edema
Progressive dyspnea

on exertion

PH-COPD likely

Grimminger J ERRM/ERS 2016



Kpirmmpa eAeyyov Ivevpovikng
Yteptaong
Kat
KaOemplraouov
Ae&iwv Kapoakov Kovottwv

PH-COPD likely

Grimminger J ERRM/ERS 2016




KAOETHPIAXMOX AEEIQON KOIAOTHTOQN

Kevtpikn OAeBikn MNigon
JuotoAlkn MNieon Agélac
Kotw\iog

AwaotoAikn) Mieon AgLac
Kot\iog

JuotoAlkn MNigon
MVEUUOVLIKNG
Aptnpioc(SPAP)

AaotoAwkn Mieon
MVEUUOVLIKNG
Aptnpioc(DPAP)

Méaon mieon MVEUUOVLIKNG
aptnplac (MPAP)

Mieon MNvevpoVIKWV
Tpwoeldbwv (PCP)

Mieon evodrivwonc (PAOP)










Fick Equation

VO, = (CO x C,)—(CO x C,)
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Cardiac Output







Right Heart Catheterization 3/2017
I

Cardiac output(CO): 3.55 1 /min 4-81/min
Cardiac Index (CD): 1 /min/ m? 2.5-41/min
Central Venous Pressure 9 mmHg 2-6 mmHg
Systolic Right Ventricle 65 mmHg 20-30omm Hg
Pressure

Diastolic Right Ventricle 5 mmHg 0-5mm Hg
Pressure

Systolic Pulmonary Artery 65 mmHg 20-30mm Hg
Pressure (SPAP):

Diastolic Pulmonary Artery 30 mmHg 8-12 mm Hg
Pressure (DPAP)

Mean Pulmonary Artery e mmHg 10-20 mmHg
Pressure (MPAP)

Pulmonary Capillaries 25 mmHg 4-15 mm Hg
Pressure (PCP):

Pulmonary capillary wedge @ mmHg 4-12 mmHg
pressure (PCWP)

Pulmonary Artery woods

Resistance (PAR)

Pulmonary Vein Resistance 10 woods 0.5-1.5wo0ds

(PVR)



Current haemodynamic classification of pulmonary hypertension due to lung diseases

Terminology Haemodynamics (right
heart catheterization)
COPD/IPF/CPFE without PH PAPm <25 mmHg
COPD/IPF/CPFE with PH PAPm 225 mmHg
/CPFE with severe PH | PAPm >35 mmHg, or
PAPm 225 mmHg in the presence
of a low cardiac output >
(Cl <2.5 /min, not explained by
other causes

Cl = cardiac index; COPD = chronic obstructive pulmonary disease;

CPFE = combined pulmonary fibrosis and emphysema; IPF = idiopathic
pulmonary fibrosis; PAP = pulmonary artery pressure; PAPm = mean pulmonary
arterial pressure; PH = pulmonary hypertension.



Healthy airways Healthy p:JI:nonary
R 5 vasculature

Endothelial
dysfunction

Pulmonary
hypertension

eNOS, enaotholal ntnc oo sy ehase: ET. endiotreln. IL-6, mtevieukon-§. NOS, ndeoibis e aaoe synthase, NO, mitnc ceade:. PG, prostacyciing ROS, mactive Gaypen so0cks

Grimminger J ERRM/ERS 2016



Pulmonary hypertension associated with chronic lung

diseases

Manuela Funke-Chambour®, Thomas Geiser”, Otto Dagobert Schoch”
on behalf of the Swiss Society of Pulmonary Hypertension

Swiss Med Wkly. 2016;146:w14363

Table 1: Typical findings for lung function, radiclogy and exercise testing in pulmonary hypertension due to chronic lung diseases and in pulmonary arerial hypertension.

PH due to parenchymal lung diseases (Group 3)

PAH [Group 1)

Lung function
FEW1
FWC or TLC
High resolution CT scan
CFET
Exercise limitation
Breathing reserve
Coygen pulse
COMNG, slope
Oxygen saturation
CO,, during exercise

(% predicted)
<60% in PH — COPD
<70% in PH - ILD

Presence of airway and / or parenchymal abnormalities

“entilatory
Reduced

MNear normal
Mear normal

Mild desaturation
May increase

(% predicted)
>60%
>70%

Mo (or mild) abnormalities

Cardiocirculatory
Presenad

Reducaed

Lo

Pronounced desaturation
Mo change / decrease

COPD = chronic obstructive pulmaonary disease; COMNO, slope = cardiac output J oxygen consumption ratio; FEV1 = forded expiratory volume in 1 second, FVC = forced
vital capacity; ILD = interstitial lung disease; PAH = pulmorary arterial hypertension; PH = pulmanary hypertension, TLC = total lung capacity




Current haemodynamic classification of pulmonary hypertension due to lung diseases

Guidelines 2015
There is no recommendation for
the use of specific vasoactive

agents in patients suffering from
mild-to-moderate PH-COPD

SEVERE PH-COPD ???

Cl = cardiac index; COF getve pulmonary disease;

CPFE = combined pulmonary fi br05|s and emphysema; IPF = idiopathic
pulmonary fibrosis; PAP = pulmonary artery pressure; PAPm = mean pulmonary
arterial pressure; PH = pulmonary hypertension.



Current Studies on the Treatment of PH-COPD
with PAH-specific drugs

Authors Medication Patients Diagnosis Design Results Duration
Valerio et al.  Bosentan 32 RHC rpct Improved hemodynamics 4.5 months
Stolz et al. Bosentan 30 echo dbpct Deterioration in gas exchange 3 months
Blanco et al. Sildenafil (20 vs. 40 mg) 20 RHC rct Improved hemodynamics, deterioration in gas exchange Acute
Alp et al. Sildenafil 6 RHC - Improved hemodynamics 3 months
Rao et al. Sildenafil 37 echo rpct Improved SMW distance, reduced RVSP 3 months
Goudie et al.  Tadalafil (10 mg) 120  echo rpct No difference 3 months
Dernaika et al. lloprost 10 echo - Improved v/g-matching and SMW distance Acute
Ghofrani et al. Riociguat (1 vs. 2.5 mg) 22 RHC - Improved hemodynamics Acute
Hurdman et al. Combination 101 RHU rct Similar survival (although treated group had severe PH) 23 + 1.9 years
echo
Girard et al. Combination 26 RHC - Improved hemodynamics 6 + 3 months
Brewis et al. Combination 118  RHC - Improvement in NT-proBNP-levels and SMW distance in severe PH-LD >3 months

RHC: Right heart catheterization; echo: echocardiography; rct: randomized controlled trial; rpct: randomized placebo controlled trial; dbpct: double-blinded placebo
controlled ftrial.

Grimminger J ERRM/ERS 2016
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+ sildenafil
T4 112mcg 20 mg x 3 /day
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AMoTOVPIVOAN 300 Mg
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KAwvikn Ewkova 5/2017

= "Hrmiol povoikol ekmvevoTikol (rapatact) EKmvorc)
= S1,52 puOUIKOl EVKPIVELC, EvTovog B TOVO
e  OONUATA KATW AKPOV: +-

¢ YNUAvVTIKN BEATI®OON TNC IKAVOTITAC YA ACKIOT)
— 6MWD on 02 = 210m (153m 15t) kau
— NT-proBNP= 431.2 pg/ml
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Cumulative survival

Comparison of outcomes

1.0 1

0.8 A1

0.6 4
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0.2 4

0.0 1
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.......... COPD
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ILD

Logrank p <0.0001
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Brewis et al ERJ 2015:46



Cumulative survival
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Treatment Strategies for Group 111 PH

* Primary therapy
— Oxygen
— Diuretics
— Anticoagulation
— Vaccination
— Pulmonary rehabilitation

« Targeted PH therapy



Five-year view

Does not affect/improves V/ Prevents/reverses
Q matching remodeling
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