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TAPSE/PASP use in heart failure: Implementing the evidence for simplicity

Marco Guazzi

University Cardiology Department, Policlinico San Donato, University of Milan, Italy

“Out of intense complexities intense simplicities emerge”’
Winston Churchill

The needle of balance and the limits between complexity and
simplicity are generally quite clear but when things get too much
hard and complicated simplicity emerges and compensates. This
reminder by Winston Churchill appropriately applies to what cli-
nicians have often to face and realize in their daily practice activ-
ities. The study of the right heart mechanics and its coupling with
the pulmonary circulation in cardiopulmonary disorders is an
example of this concept [1].

In cardiopulmonary disorders, when the right heart fails the
prognosis becomes extremely poor [2]. Therefore, a close monitor-
ing of the progressive changes in function over time becomes essen-
tial. The study of the right heart in terms of morphology and func-
tion is complex for a number of reasons: the peculiar anatomy and
geometry which precludes a thorough definition in a two dimen-
sion; the predominant free-wall longitudinal motion with the overall
contractile function dependent on the shared fibers with the left ven-
tricle through the interventricular septum; the weak tolerance and
compensatory response to pressure overload [3].

These reasons have been well defined as limitations for years,
contributing to overlook some fundamental hemodynamic details
[4]. Nowadays, the many hurdles in the study of the right ventric-
ular (RV) geometry and, in part, function have been solved by the
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availability of advanced imaging techniques, although the pres-
sure-volume analysis with Ees and Ea measures, obtained during
evocative loading maneuvers, remains the gold standard for a pre-
cise measure of the RV to pulmonary circulation coupling.

Nonetheless, costs and limited availability for advanced imag-
ing and the invasive nature of the pressure-volume curve may still
limit the feasibility in the study of the RV systolic function and its
coupling with the pulmonary circulation on a daily basis. For these
reasons, the use of M-mode by tricuspid annular plane systolic
excursion (TAPSE) or 2-D echo derived measures (right fractional
area), tissue Doppler or speckle tracking analyses still represent
the most common approaches for measuring the RV function [5].
These measures, although prognostic, may suffer from the load-
dependency and may not define the coupling with the pulmonary
circulation [1]. A simple method to circumvent these drawbacks
recently proposed by our group is to normalize the TAPSE for the
pulmonary arterial systolic pressure (PASP), which determines
RV-arterial coupling, as TAPSE is a surrogate of contractile func-
tion and PASP largely reflects afterload. The TAPSE/PASP ratio
was originally tested in a group of heart failure (HF) patients with
both preserved and reduced ejection fraction [6], which performed
quite well at a prospective follow up in terms of cardiac-related
mortality definition, emerging as an independent event predictor,
stronger than other validated prognosticators, such as NYHA
functional class, NT-pro-BNP levels, E/e’ ratio. Most recent stud-
ies by ourselves and other groups have then validated
TAPSE/PASP ratio against Ees and Ea [7,8] and its use has been
extended out of HF to populations with PAH [9] and other pul-
monary vascular diseases [10].

In the issue 2 of the Journal, Rosa et al. [11] report a large
number analysis on TAPSE/PASP ratio prognostic prediction in
400 HF with <50% left ventricular ejection fraction patients. The
cardiovascular death rate at 2 years follow-up was 34% and the
TAPSE/PASP emerged as highly prognostic, confirming the favor-
able evidence on the use of this ratio as surrogate of RV to pul-
monary circulation uncoupling in HF.

What is the novel information by this case series report?
Substantially, these data reproduce the well-known clinical and
prognostic definition of TAPSE/PASP, without providing any nov-
elty in term of pathophysiology or specific subgroup analyses,
except for the investigation of a population >70 years.
Nonetheless, this remains a quite useful report because lends fur-
ther credit on the clinical relevance of TAPSE/PASP use, widening
the evidence to an additional HF case series.

Reproducibility of data was not tested, which seems an impor-
tant limitation combined with the retrospective nature of this
analysis. When the needle of the balance turns into simplicity, the
increasing and consistent evidence across different laboratories
strongly pushes for a widen use and implementation of
TAPSE/PASP ratio as a simple “ready to go” measure of the right
heart mechanics to be framed in the multifaced journey of our HF
patients.
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