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Pulmonary hypertension
Right heart catheterisation 
gold-standard

• Pulmonary artery pressure (PAP)
• Pulmonary capillary wedge 

pressure (PCWP) as a surrogate 
for left atrial pressure (LAP)

• Trans-pulmonary gradient
• TPG = PAPmean-PCWP

• Diastolic pressure gradient 
• DPG = PAPdiast-PCWP

• Pulmonary vascular resistance 
• (PVR = TPG/Cardiac Output)
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Pre-capillary Pulmonary Hypertension
• obstructed arterial tree

• Very high PAP
• Low LAP
• High PVR/TPG

HIGH↑↑

LOW↓↓

High TPG
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Pulmonary arterial hypertension
Revolutionary new treatments for  
pulmonary hypertension (PHT) over 
the last decade

• specific pulmonary vasodilator therapies
• symptomatic and prognostic

Specific subsets PHT benefit
• idiopathic pulmonary arterial 

hypertension (PAH/PPH)
• Connective tissue disease

• (Group 1)
• Lung disease related (Group 3)

4



1/22/20

3

Post-capillary Pulmonary

n obstructed venous 
efflux from lungs
o High LAP
o High PAP
o Normal TPG 

n (+/- “Out-of-proportion)

HIGH↑↑

HIGH↑↑

Normal 
TPG

FULL

5

Idea

0

1

2

3

4

5

5 10 15 20 25

Normal
TRVmax ~ 2.4m/s
E/e' ~ 8
ePLAR = 0.30m/s

LHF with N PAP
TRVmax ~ 2.4m/s
E/e' ~ 20
ePLAR = 0.12m/s

Post-capillary PHT
TRVmax ~ 4.4m/s
E/e' ~ 20
ePLAR = 0.22m/s

Pre-capillary PHT
TRVmax ~ 4.4m/s
E/e' ~ 8
ePLAR = 0.55m/s

Pulmonary
Hypertension
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LAP = N LAP High
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Increasing LA Pressure

Mitral annular 
DTI E’

Transmitral
peak E-wave

A

TRVmax (m/s)

ePLAR (m/s)     =     TRVmax (m/s)

E/e' 

ePLAR =   TRVmax
Mitral E/e'

PAPmean <> 25mmHg

PCWP <> 15mmHg
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Rising TPGRising LAP

ePLAR Validation (n =133)

cap  vs Popn normal p<0.005
cap  vs Popn normal p<0.005
cap vs post-cap p<0.001
cap vs LHF p=ns
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Post-capillary PHT
TRVmax 3.3+/-0.7m/s
E/e' 22.7+/-13.9
ePLAR = 0.20+/-0.11m/s

Pre-capillary PHT
TRVmax 4.0+/-0.5m/s
E/e' 12.6+/-7.4
ePLAR = 0.44+/-0.22m/s

PHT

PAP = N

LAP = N LAP High

TR
Vm

ax
(m

/s
)

Mitral E/e'0.28
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ePLAR Case Examples
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Case 37 woman PAH

E/e' = 8

TRVmax 
= 3.6m/s

ePLAR =   TRVmax
Mitral E/e'

= 3.6 ÷ 8 = 0.45 m/s
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Post-capillary PHT

Normal
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Case 37 PAH on Rx 1 month

E/e' = 7

TRVmax 
= 2.5m/s

ePLAR =   TRVmax
Mitral E/e'

= 2.5 ÷ 7 = 0.35 m/s
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Normal
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Case 37 PAH on Rx 1 year

E/e' = 7.6

TRVmax 
= 2.1m/s

ePLAR =   TRVmax
Mitral E/e'

= 2.1 ÷ 7.6 = 0.28 m/s
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PHT secondary to LHF

ePLAR =   TRVmax
Mitral E/e'

= 4.2 ÷ 27 = 0.15 m/s
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ePLAR (m/s)
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Pre-capillary  PHT

LHF with N PAP

Post-capillary PHT

Normal
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Case 3 – 74 male with acute PE
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Case patient (74 yo male) Foundation data

Transmitral  E-wave

Tricuspid Regurgitation Vmax (m/s)

TRVmax (m/s)

E (cm/s) e’ (cm/s)

ePLAR) (m/s)  
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Cut-off 
0.28m/s

Normal ePLAR range for age
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