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" WORLD HEALTH ORGANISATION MONDIALE _ — _—

ORGANIZATION o DE LA SANTE CLINICAL PROGRESS
EXECUTIVE BOARD \Q‘ R EB28/13 v e . -

16 May 1961 '
Twanty-aighth Session SIS oRTG: J— Chronic Cor Pulmonale
Provisional agenda item 3.5 W%, | |r'\{\'§\ ) Report of an Expert Committee*

Contents

1. Intreduetion

) . 2, Definition and classification of chronic cor pulmonale. 507
EXPERT COMMITTEE MEETINGS
REPORT (N EXF . 3. Physiologieal derangements in ehronic cor pulmonale. 508
4. Cliniel recognition of chronie cor pulmenale. 600
the Director-General e P
Report by 41 Diagnostic ind
disense 600
4.2 Definition and diagnosis of pul
1. Introduction to chronie bronehitis and emphysema. . 2
i 43 The elinieal picture of chronie cor pulmonal dary to pul v
In compliance with paragraph 10.6 of the regulations for expert advisory | -
18 committees 1 the Directsr-General is here reporting on the action to +4 Chronie eor pulmonale seconds 607
Pﬂnﬁ a

5. Treatment 608
be taken with reference to meetings of Expert Committees. 6. Prevention . 609
7. Suggestions for research, and recommendations 611

2. Reports Annex. Some present practices concerning ana
lar hypertrophy and for emphysema. . . 614

The reports of expert committee meetings which have been prepared in both

working languages, since the twenty-seventh session of the Executive Board and

are now availsble for annexation to this report are the following;

Expert Committee on Antibiotios (Standardization of Methods for

Conducting Miorcbic Sensitivity Tests)

Expert Committee un Professional and Technical Educatimn of
Medical and Auxiliary Personnel (Recommended Requirements
for Schools of Public Health)

Expert Committee on Publie Health Administration (Planning of

Public Health Services)

Expert Committee on Specifications for Pharmaceutical
Preparations - Sub-Committee on Non-Proprietary Names

Foreword
N THE early months of 1960, the Director-
General of the World Health Organization
appointed an Expert Committee to inquire
into and write a report on the subject of cor
pulmonale.

In order to facilitate the preliminary study,
as well as the actual deliberations of the Com-
mittee, two consultants were appointed, to
prepare a survey of the subject: Professor H.
Denolin. Chargé de cours & 'Université de
Bruxelles; and Dr. C. M. Fletcher, Senior
Leeturer in Medieine, Postgraduate Medical
School, Tondon. This, a sixty-page report, was

put together by Drs. Denolin and Fletcher
during July, 1960, and made available to Com-
mittee members shortly thereafter.

The membership of the Expert Committee
was as follows: Dr. J. Dankmeijer, Professor
of Anatomy, Embryology and Physieal An-

Professor of Cardiology, Faculty of Medicine,
Cairo University, Cairo, Provinee of Egypt,
United Arab Republic; Dr. D. D. Reid, Pro-
fessor of Epidemiology, Department of Med-

“Reprinted by permission from the World Health
Organization Technical Report Serics No. 213. Re-
prints of the original report may be obtained for
£#0.20 from World Health Organization, Palais Des
Nations, Geneva.

ieal Statistics and Epidemiology, London
School of Iygiene and Tropical Medicine,
London, England; Dr. D. W. Richards, Lam-
bert Professor of Medicine, College of Physi-
cians and Surgeons, Columbia University, New

504 Civenlation, Volume XXVII, April 1963

Expert Committee on Specifications for Pharmaceutical
Preparatiocns .




Hemodynamicka definice plicni hypertenze

PAP: iulmonai arterial iressure'| PAWP: iulmonai artei wedie ireséure'| PVR: iulmonai vascular resistance
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Isolated post-capillary PH

Combined post- and pre-

capillary PH

Exercise PH

Haemodynamic characteristics
mPAP >20 mmHg
MPAP >20 mmHg

PAWP <15 mmHg

PVR >2 WU
MPAP >20 mmHg

PAWP >15 mmHg

PVR =2 WU
MPAP >20 mmHg

PAWP >15 mmHg

PVR >2 WU
mPAP/CO slope between rest and exercise >3 mmHg/L/min
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Pulmonary arterial pressure during rest and
exercise in healthy subjects: a systematic
review

Co je horni hranice normalniho tlaku v plicnici?

RHC studies in healthy individuals to determine normal values of mPAP at rest and exercise. Data
from 1187 normal subjects from 47 studies were analysed. mPAP at rest was 14.0+3.3 mmHg; this
value was independent of sex and ethnicity, and was only slightly influenced by age and posture.
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Considering this mPAP of 14 mmHg, two standard deviations would suggest mPAP >20 mmHg as
above the upper limit of normal (i.e. above the 97.5th percentile).
This definition is, therefore, no longer arbitrary, but based on a scientific approach.
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Ma hrani¢ni mPAP vliv na prognézu?
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PULMONARY HYPERTENSION

Preval
revalence e .v *

: 1% population 7

Y
post-capillary PH

Pulmonary vascular disease /
obstruction in pre-capillary PH

CLINICAL CLASSIFICATION

PH assoclated with
loft hoart disease

N

PH associated with

pulmonary
artery obstructions

PH associated with
Jung disease

Pulmonary arterlal

hypertension (PAH)

Right heart
fallure

PH with unclear
and/or muldfactorial

>
-
 Idiopathic/heritable * IpcPH * Non-severe PH o CTEPH * Haemarological
* Associated * CpePH * Severe PH * Other pulmonary disorders
conditions obstructions * Systemic disorders
Rare Very common Common Rare Rare
3 22 33 a 3232 a 2
2332 2 3
Medical therapy IpcPH: PH-lung disease: Surgical therapy: Optimized
« PAH drugs o Treatment of LHD*  « Optimized care of ~ « PEA treatment of
*CCBIn ing lung ying disease
responders CpePH: disease «BPA « Potentially: PAH
Lung o Treatment of LHD* ~ Severe PH: Medical therapy: drugs (trials)
transplantation * Potentlally: PAH » Potentially: PAH o PH drugs
drugs (trials) drugs (trials)
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P‘ULMO‘NARY

Group 1: PAH
1.1 Idiopathic

®esc ey [p—
2022 ESC/ERS fortt and

treatment of pulmonary hypertension

{ESC) and the European Respiratory Society (ERS).

(ISHLT) and the
on rare respiratory diseases (ERN-LUNG).
GROUP 1 Pulmonary arterial hypertension {PAH)
1.1 Idiopathic
»,1.1.1 Non-responders at vasoreactivity testing

1.2 Heritable®
1.3 Associated with drugs and toxins®
1.4 Associated with:
1.4.1 connective tissue disease
1.4.2 HIV infection
1.4.3 portal hypertension
1.4.4 congenital heart disease
1.4.5 schistosomiasis
1.5 PAH with features of venous/capillary (PVOD/PCH) involvement
1.6 Persistent PH of the newbom
Group 2: PH associated with left heart disease
2.1 Heart failure:
2.1.1 with preserved ejection fraction

2.1.2 with reduced or milﬂ reduced elec(ion fraction

1.1.2 Acute responders at vasoreactivity testing
1.2 Heritable™
1.3 Associated with drugs and toxins™
1.4 Associated with:
1.4.1 Connective tissue disease
1.4.2 HIV infection
1.4.3 Portal hypertension
1.4.4 Congenital heart disease
1.4.5 Schistosomiasis
1.5 PAH with features of venous/capillary (PYOD/PCH) involvement.
1.6 Persistent PH of the newborn
GROUP 2 PH associated with left heart disease
2.1 Heart failure:
2.1.1 with preserved ejection fraction

2.2 Valvular heart disease: 5
2.2.1 aortic valve disease 2.1.2 with reduced or mildly reduced ejection fraction”
2.2.2 mitral valve disease 2 Valvular heart disease

2.2.3 mixed valvular disease

23G ital/acquired cardi ular conditions leading to post-capillary PH
Group 3: PH associated with lung diseases and/or hypoxia

3.1 COPD and/or emphysema

3.2 Interstitial |ung disease

3.3 Combined y fibrosis and emph

3.4 Other parem:hymal Iung dlseases

35 hymal restrictive di

3.5.1 hypoventilation syndromes

3.6 Hypoxia without lung disease (e.g. high altitude)
3.7 Developmental lung diseases
Group 4: PH associated with pulmonary artery obstructions
4.1 Chronic thromboembolic PH
4.2 Other pulmonary artery obstructions®
Group 5: PH with unclear and/or multifactorial mechanisms
5.1 Haematological dnsoniers’
5.2 Systemic di i yL cell hi
5.3 Metabolic disorders"
5.4 Chronic renal failure with or without haemodialysis
5.5 Pulmonary tumour thrombotic microangiopathy
5.6 Fibrosing mediastinitis

is and neurofibromatosis type 1

2.3 Congenitallacquired cardiovascular conditions leading to
post-capillary PH
GROUP 3 PH assaciated with lung diseases and/or hypoxia
3.1 Obstructive lung disease or emphysema
3.2 Restrictive lung disease
3.3 Lung disease with mixed restrictive/obstructive pattern
3.4 Hypoventilation syndromes
3.5 Hypoxia without lung disease (eg. high altitude)
3.6 Developmental lung disorders
GROUP 4 PH assaciated with pulmonary artery obstructions
4.1 Chronic thrombo-embolic PH
4.2 Other pulmonary artery obstructions™
GROUP 5 PH with unclear and/or multifactorial mechanisms
5.1 Haematological disorders®
5.2 Systemic disorders®
53 Metabolic disorders’
5.4 Chronic renal failure with or without haemodialysis
55 Pulmonary tumour thrombatic microangiopathy
5.6 Fibrosing mediastinitis




PULMONARY HYPERTENSION
Prevalence
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CunicaL CLASSIFICATION

Pulmonary arterial PH associated with PH associated with B as::::(ed AR
hypertension (PAH) left heart discase lung discase = rtery obsun:Ziom
*
-
« Idiopathic/heritable * IpcPH * Non-severe PH * CTEPH
* Assoclated o CpcPH * Severe PH * Other pulmonary
conditions obstructions
Rare Very common Common Rare
a2 232 23 a 22 a
2332 a 2
Medical therapy IpcPH: PH-lung disease: Surgical therapy:
« PAH drugs o Treatment of LHD* ¢ Optimized care of ~ « PEA
*CCBIn underlying lung Interventional:
responders CpcPH: disease «BPA
Lung » Treatment of LHD* ~ Severe PH: Medical therapy:
pl i  Potentially: PAH « P ially: PAH * PH drugs
drugs (trials) drugs (trials)

Right heart
failure

PH with unclear
and/or multifactorial

mechanisms

* Haematological
disorders
* Systemic disorders

Optimized
treatment of
underlying disease

« Potentially: PAH
drugs (trials)
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PULMONARY HYPERTENSION
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Pulmonary arterial

hypertension (PAH)

PH associated with
left heart discase

PH associated with
lung discase

PH associated with

pulmonary
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>
-
« Idiopathic/heritable  IpcPH * Non-severe PH * CTEPH
 Associated o CpcPH  Severe PH » Other pulmonary
conditions obstructions
Rare Very common Common Rare
2 22 23 a 22 2
2322 a 2
Medical therapy IpcPH: PH-lung disease: Surgical therapy:
« PAH drugs ¢ Treatment of LHD*| '« Optimized care of ~ « PEA
*CCBIn underlying lung Interventional:
responders CpcPH: disease «BPA
Lung ¢ Treatment of LHD*|  Severe PH: Medical therapy:
plantati » Potentially: PAH « Potentially: PAH « PH drugs
drugs (trials) drugs (trials)

Right heart
failure

PH with unclear
and/or multifactorial

mechanisms

* Haematological
disorders
* Systemic disorders

Optimized
treatment of
underlying disease

« Potentially: PAH
drugs (trials)
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Figure 2. Symptom-free survival according to resting (A) and
exercise (B) PHT.
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exercise pulmonary hypertension (B)
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C) Asymptomatic patients with severe aortic stenosis (refers only to patients eligible for surgical valve replacement)

SAVR is indicated in asymptomatic patients with severe aortic stenosis and systolic LV dysfunction (LVEF <50%) not due to another cause. I
SAVR is indicated in asymptomatic patients with severe aortic stenosis and an abnormal exercise test showing symptoms on exercise clearly |
related to aortic stenosis.
SAVR should be considered in asymptomatic patients with severe aortic stenosis and an abnormal exercise test showing a decrease in blood la
pressure below baseline.
SAVR should be considered in asymptomatic patients with normal ejection fraction and none of the above-mentioned exercise test abnor-
malities if the surgical risk is low and one of the following findings is present:
e Very severe aortic stenosis defined by a Via =5.5m/s
e Severe valve calcification and a rate of V.., progression =0.3 m/s/year
® Markedly elevated BNP levels (>threefold age- and sex-corrected normal range) confirmed by repeated measurements I
without other explanations
e Severe pulmonary hypertension (systolic pulmonary artery pressure at rest >60 mmHg confirmed by invasive measure-
ment) without other explanation.
AVA Vmax Indications for surgery in asymptomatic aortic stenosis
AVA (VTI .| 2 =
AV Vmax -
A Vmean 42 = - New lla C recommendation:
AV maxPG 5 g - > ¥
AV meanPG. 80 s R . Severe pulmonary hypertension (systolic pulmonary artery pressure at rest >60 mmHg
e i A USRIl confirmed by invasive measurement) without other explanation.

HR

Indications for intervention in asymptomatic severe primary mitral regurgitation

New additional statement:

If pulmonary hypertension (SPAP >50 mmHg at rest) is the only indication for surgery,
the value should be confirmed by invasive measurement.
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10/03/2015 10:30:43

HTx

Patients to | End-stage HF with severe symptoms, a poor prognosis,

consider and no remaining alternative treatment options.

Motivated, well informed, and emoticnally stable.

Capable of complying with the intensive treatment
required postoperatively.

Contra- Active infection.

indications | Severe peripheral arterial or cerebrovascular disease.
Pharmacologically irreversible pulmonary hypertension
—ﬁ(L\-’AD should be considered with a subsequent re-
evaluation to establish candidacy).

Cancer (a cellaberation with oncology specialists
should occur to stratify each patient as to their risk of
tUMour recurrencel.

Irreversible renal dysfunction (e.g creatinine clearance
<30 mU/min).

Systemic disease with multi-organ involvement. LVA D
. Orther serious co-morbidity with poor prognasis.
04/02/2015 12:08:48 Pre-transplant BMI =35 kgfm® (weight loss is
recommended to achieve a BMI <35 kg/m).

Current alcohol or drug abuse.
Any patient for whom social supports are deemed
insufficient to achieve compliant care in the outpatient

Patients with >2 months of severe symptoms despite optimal
medical and device therapy and more than one of the following:

LVEF <25% and, if measured, peak VO, <12 mLikg/min.

setting.

23 HF hospitalizations in previous 12 months without an obvious
precipitating cause,

Dependence on i.v. inotropic therapy.

Progressive end-organ dysfunction (worsening remal andlor hepatic
function) due to reduced perfusion and not to inadequate ventricular filling
pressure (PCWP 220 mmHg and SBP <80-90 mmHg or Cl <2 Limin/m?).

é Absence of severe right ventricular dysfunction together with severe

tricuspid regurgitation.
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PULMONARY HYPERTENSION
Prevalence
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Peak tricuspid regurgitation velocity (m/s) Same th reShOI d for TRV

f Y (<2.8m/s,2.9-3.4,>3.4m/s)
2.8 2.9-34 >34
[ [

Presence of other echo PH signs ® (see Table 10}

Presence of other PH signs

i,i - l 1}7 : 1 s (TAPSE/PAPs for coupling)
N4 ? |
PH PROBABILITY PH PROBABILITY PH PROBABILITY
INTERMEDIATE HIGH
i i i Presence of risk factors

Risk factors or associated conditions for PAH or CTEPH

i [ Yes/No
0 l ®
¥ k7 !
; ion ¢
Alternative diagnosis Echo follow-up FuRr»L-(hCer(:?i‘:;vicZ::z:) ‘
(Class lla) (Class lla) (Class )

(echo follow-up)
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Echokardiografie je nejpouzivanéjsim screenigovym nastrojem
e

,,,,t‘;"‘»sf""

1. Dvourozmérna echokardiografie hodnoti funkci
pravé komory (RV). Dysfunkce RV ma Sirokou Skalu
etiologii, z nichZ PH je nejbéznéjsi.

2. Dopplerovska echokardiografie je
uziteCna, protoze odhaduje rychlost trikuspidalniho
regurgitativniho paprsku (TR jet), coz je odhad
systolického tlaku v pravé komore (eRSVP) / PA Systolic Pressure (mmHg)
systolického tlaku v plicni tepné (ePASP).

3. Zatézova echokardiografie detekuje plicni
hypertenzi vyvolanou zatézi, jeji pouZiti pro
screening PAH u pacient(l se SSc z{stava do znacné

504
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Systolic Pressure (mmHg)

Accuracy of Doppler Echocardiography in the
Hemodynamic Assessment of Pulmonary Hypertension
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Reda E. Girgis', Mary C. Corretti?, and Paul M. Hassoun'

"Division of Pulmonary and Critical Care Medicine; ?Divisian of Cardiology, Department of Medicine, johns Hopkins University, Baltimore, Maryland
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Tabulka 4A - Pravdépodobnost zjisténi plicni hypertenze

echokardiografickym vysetfenim symptomatickych pacient
s podezienim na plicni hypertenzi

Odhad systolickeho tlaku v plicnici
- trikuspidalni regurgitacni gradient

mé?;:ﬁm Ne Nizka
4 /4 . ’ . . i::é?iet:r;a' Ano Stfedné vysokd
zakladni parametr pro screening PH pomoci echokardiografie 2534 e
” - ”, . , , 29-34 Ano Vysoké
pro hodnoceni prognozy a rozhodnuti o terapii nema vyznam >34 Nenf nutno provadet

vzestup odhadovaného sPAP nemusi nutné ukazovat progresi onemocnéni, pokles odhadovaného
SsPAP nemusi nutné odpovidat zlepSeni PAP

invazivné méreny mPAP ma rovnéz pomérné maly prognosticky vyznam (kromé responder akutni
vazoreaktivity)

ww b il

Sitbon O et al. J Am Coll Cardiol. 2002 Aug 21;40(4):780-8. McLaughlin VV et al. Eur Respir J. 2005
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Pulmonary Arterial Hypertension

Prava komora u PAH |
An afterload mismatch - increased RV RV pressure overload
afterload, driven by increased PVR, leads to right |

heart failure.

4 RVWall Stress

+ At an early stage, the RV adapts to the increased
afterload to preserve stroke volume (homeometric / ‘
_@Mmmnkba = . <
« VycCerpani kompenzacnich mechanismu prave komory (PK) s naslednym
pravostrannym srdecnim selhanim je vedouci pfi¢ina Umrti u pacientd s PAH.

« Funkce PK (adaptace na zvysSeny afterload, zachovani funkce a CO) determinuje
funkCni status a klinicky priibéh onemocnéni.

- Zachovani/zlepSeni funkce PK jako zasadni terapeuticky cil.

o Incontrast, maladapted ventricies usualy are / v/
characterized by uncoupling of the RV to the \,
pulmonary circulation

Dilatation and failure ’ Arrhythmias ‘
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Reverzni remodelace PK
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Figure 6 Event-free survival of patients with right heart reverse

remodeling (green line: echo score, 4-4.5) compared with patients
without right heart reverse remodeling (blue line: echo score, < 4):
94%, 94%, and 94% vs 75%. 55%, and 24% after 1, 3, and 5 years
of follow-up, respectively, from the 1-year re-evaluation (p =
0.0001).
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Figure 7 Event-free survival of patients with right heart reverse

remodeling (green line) compared with patients without night heart
reverse remodeling RHRR (blue line), defined by the presence of
the upper tertile of all 3 echo parameters: 88%, 83%. and 83% vs
76, 55%, and 23% after 1, 3, and 5 years of follow-up,
respectively, from the |-year reevaluation (p = 0.001).

decrease in RV enddiastolic area (RVEDA) [-2,45 cm? (sensitivity 93 %; specificity 40 %)], right atrial
(RA) area [-1.30 cm? (sensitivity 75 %,; specificity 63 %)], and left ventricular systolic eccentricity
index (LV-EIs) [-0.12 (sensitivity 88 %; specificity 44 %)]
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Prognostic relevance of right heart reverse remodeling
in idiopathic pulmonary arterial hypertension

Progressive Right Ventricular Dysfunction
in Patients With Pulmonary Arterial
Hypertension Responding to Therapy
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1. Plicni arterialni hypertenze je vzacné onemocnéni se zavaznou progndézou
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2. Podezieni na PAH je zaloZzeno na kompetentnim zhodnoceni symptomd,
objektivniho nalezu a korelujici funkéni/strukturalni abnormality plic...
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Plicni arterialni hypertenze je vzacné onemocnéni se zavaznou prognozou

Podezieni na PAH je zalozeno na kompetentnim zhodnoceni symptomd,
objektivniho nalezu a korelujici funkéni/strukturalni abnormality plic...

Pri diferencialni diagndze dusnosti je nutna screeningova echokardiografie a
zvazeni hemodynamlckeho vysetreni a kauzalnl Iecby
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