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iF: B Updated Classification of Pulmonary Hypertension*

1. Pulmonary arterial hypertension

1.1 Idiopathic PAH

1.2 Heritable PAH

1.2.1 BMPR2

1.2.2 ALK-1, ENG, SMAD9, 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 hypertension

1.4.4 Congenital heart diseases

1.4.5 Schistosomiasis
1’ Pulmonary veno-occlusive disease and/or pulmonary capillary hemangiomatosis
1. Persistent pulmonary hypertension of the newborn (PPHN)

2. Pulmonary hypertension due to left heart disease
2.1 Left ventricular systolic dysfunction
2.2 Left ventricular diastolic dysfunction
2.3 Valvular disease
2.4 Congenital /acquired left heart inflow /outflow tract obstruction and
congenital cardiomyopathies

3. 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 Metabolicdisorders: glycogenstorage disease, Gaucher disease, thyroid disorders
5.4 Others: tumoral obstruction, fibrosing mediastinitis, chronic renal failure,
segmental PH

*5th WSPH Nice 2013. Main modifications to the previous Dana Point classification are in bold.
BMPR = bone morphogenic protein receptor type Il; CAV1 = cawolin-l; ENG = endoglin;
HIV = human immunodeficiency virus; PAH — pumonary arterial hypertension.

Table 4 Comprehensive clinical classification of
pulmonary hypertension (updated from Simonneau et al.®)

1.1 Idiopathic
1.2 Heritable
1.2.1 BMPR2 mutation
1.2.2 Other mutations
1.3 Drugs and toxins induced
1.4 Associated with:
1.4.1 Connective tissue disease
1.4.2 Human i deficiency virus (HIV) infecti
1.4.3 Portal hypertension
1.4.4 Congenital heart disease (Table 6)
1.4.5 Schistosomiasis

1.1 Idiopathic
1".2 Heritable

1".2.1 EIF2AK4 mutation

1°.2.2 Other mutations
1".3 Drugs, toxins and radiation induced
1"4 Associated with:

I"4.1 Connective tissue disease

1".4.2 HIV infection

2. Pulmonary hypertension due to left heart disease
2.1 Left ventricular systolic dysfunction
2.2 Left ventricular diastolic dysfunction
2.3 Valvular disease
2.4 Congenital / acquired left heart inflow/outflow tract
obstruction and congenital cardiomyopathies
2.5 Congenital /acquired pulmonary veins stenosis

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 (Web Table lil)

4. Chronic thromboembolic pulmonary hypertension
and other pulmonary artery obstructions

4.1 Chronic thromboembolic pulmonary hypertension
4.2 Other pulmonary artery obstructions

4.2.1 Angiosarcoma

4.2.2 Other intravascular tumors

4.2.3 Arteritis

4.2.4 Congenital pul y arteries

4.2.5 Parasites (hydatidosis)

5. Pulmonary hypertension with undear and/or
multifactorial mechanisms

5.1 Haematological disorders: chronic haemolytic anaemia,
myeloproliferative disorders, splenectomy
5.2 Sy iic disorders: sarcoidosis, pul y histiocytosis,

{ b rekrh 3 ol A

5.3 Meabolic disorders: glycogen storage disease, Gaucher
disease, thyroid disorders

5.4 Others: pul y umoral thrombothic microangiopathy
fibrosing mediastinitis, chronic renal failure (with/without
dialysis), segmental pulmonary hypertension

BMPR2 = bone morphogenetic protein receptor, type 2 EIF2AK4 = eukaryotic.
translation initiation factor 2 alpha kinase 4; HIV = human immunodeficiency virus.
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CARDIOLOGY *

ESC Guidelines on the management of
cardiovascular diseases during pregnancy

The Task Force on the Management of Cardiovascular Diseases
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7.2.4. Intervention

Recommendations for Intervention for Chronic Primary MR

Referenced studies that support the recommendations are

summarized in

. In symptomatic patients with severe primary

MR (Stage D), mitral valve intervention is
recommended irrespective of LV systolic
function.'?

. In asymptomatic patients with severe primary

MR and LV systolic dysfunction (LVEF £60%,
LVESD 240 mm) (Stage C2), mitral valve
surgery is recommended.* '

. In asymptomatic patients with severe primary

MR and normal LV systolic function (LVEF
>60% and LVESD <40 mm) (Stage C1) but
with a progressive increase in LV size or
decrease in EF on 23 serial imaging studies,
mitral valve surgery may be considered
irrespective of the probability of a successful
and durable repair.'®

In patients with severe primary MR for whom
surgery is indicated, mitral valve repair is
recommended in preference to mitral valve
replacement when the anatomic cause of MR
is degenerative disease, if a successful and
durable repair is possible. ' "

. In severely symptomatic patients (NYHA class

Il or IV) with primary severe MR and high or
prohibitive surgical risk, transcatheter edge-to-
edge repair (TEER) is reasonable if mitral valve
anatomy is favorable for the repair procedure
and patient life expectancy is at least 1 year '’ "*

. In asymptomatic patients with severe

primary MR and normal LV systolic function
(LVEF 260% and LVESD <40 mm) (Stage

C1), mitral valve repair is reasonable when
the likelihood of a successful and durable
repair without residual MR is >95% with an
expected mortality rate of <1%, when it can
be performed at a Primary or Comprehensive
Vale Centert' ¢

. In symptomatic patients with severe primary

MR attributable to rheumatic valve disease,
mitral valve repair may be considered at a
Comprehensive Valve Center by an experienced
team when surgical treatment s indicated, if a
durable and successful repair is likely."”

. In patients with severe primary MR where

leaflet pathology is limited to less than

one half the posterior leaflet, mitral valve
replacement should not be performed unless
mitral valve repair has been attempted at a
Primary or Comprehensive Valve Center and
was unsuccessful, 14203




7.3.4. Intervention

Recommendations for Intervention for Secondary MR

Referenced studies that support the recommendations are

summarized in

. In patients with chronic severe secondary MR

related to LV systolic dysfunction (LVEF <50%)
whao have persistent symptoms (NYHA class

Il, 11, or IV) while on optimal GDMT for HF
{Stage D), TEER is reasonable in patients with
appropriate anatomy as defined on TEE and
with LVEF between 20% and 50%, LVESD <70
mm, and pulmonary artery systolic pressure
<70 mmHg."*

In patients with severe secondary MR (Stages
C and D), mitral valve surgery is reasonable
when CABG is undertaken for the treatment
of myocardial ischemia.* '*

In patients with chronic severe secondary MR
from atrial annular dilation with preserved

LV systolic function {LVEF 250%) who have
severe persistent symptoms (NYHA class |l

or IV) despite therapy for HF and therapy for
associated AF or other comorbidities (Stage D),
mitral valve surgery may be considered.'*°

. In patients with chronic severe secondary

MR related to LV systolic dysfunction (LVEF
<50%) who have persistent severe symptoms
(NYHA class lIl or IV) while on optimal GDMT
for HF (Stage D), mitral valve surgery may be
considered 12414

. In patients with CAD and chronic severe

secondary MR related to LV systolic
dysfunction (LVEF <50%) (Stage D) who are
undergoing mitral valve surgery because of
severe symptoms (NYHA class lll or V) that
persist despite GDMT for HF, chordal-sparing
mitral valve replacement may be reasonable
to choose over downsized annuloplasty
repair.’ 12,21-32. 4447
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Patients

Patients age >45 years or 18-44 years with known significant cardiovascular disease*
undergoing noncardiac surgery requiring overnight hospital admission

Timing of
surgery’

v

v

Emergency surgery

Urgent/semiurgent surgery

Preoperative
assessment

v

v

Proceed to surgery
without additional
preoperative
cardiac assessment

Proceed to surgery; only
undertake preoperative
cardiac assessment if
unstable cardiac condition or
suspected undiagnosed
severe PHTN or obstructive
cardiac disease"

v

Elective surgery

v

Assessment of perioperative cardiac risk
Risk stratification with RCRI®

v

If a patient’s age =65 years, RCRI =1, or age
45-64 years with significant cardiovascular
disease* —» order NT-proBNP/BNP

l l v v X
Positive Negative
NT NT-proBNP or
If patient’s age =65 years or 18-64 years with significant >30(-)p ;;)55}; . BNP <]§"(l)‘(—)p:})g8q]_\l zr
sardi O iceace® = a3 '
cardiovascular disease BNP 292 mg/L not available BNP<92 mg/L

Postoperative
monitoring

N

v

s

Measure troponin daily x 48-72 hrs
Obtain ECG in PACU

Consider in-hospital shared-care management**

v

No additional
routine
postoperative
monitoring
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Q. 17 b associated physical exam finding



Q 17 b answer = pulsus alternans



Q 18 b associated physical exam findings



Q 18 - Coarctation
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