
INTRODUCTION 

R eview question / Objective The aim of the 
present systemat ic rev iew was to 
comprehensively evaluate the prognostic 

value of the echocardiographic tricuspid annular 
plane systol ic excursion (TAPSE)/systol ic 
pulmonary artery pressure (sPAP) ratio in patients 
with heart failure (HF). By synthesizing data from 
available observational studies, we sought to (i) 
characterize the clinical and echocardiographic 
profiles of patients in whom TAPSE/sPAP has been 
assessed, (ii) examine the consistency of its 
association with adverse outcomes across diverse 
HF phenotypes and settings, and (iii) identify 
convergent prognostic thresholds that may support 
its use as a practical and reproducible marker of 
RV–PA uncoupling in heart failure. 

Rationale Over the past decade, multiple 
observational studies have investigated the 
prognostic significance of TAPSE/sPAP in HF. 

These studies span a broad spectrum of clinical 
scenarios, including acute and chronic HF, 
preserved and reduced ejection fraction, valvular 
heart disease, cardiac amyloidosis, advanced HF 
referred for transplantation, and post–heart 
transplant populations. However, the available 
evidence remains fragmented. Reported cut-off 
values associated with adverse outcomes vary 
across studies, study designs are heterogeneous, 
and patient populations differ markedly in terms of 
HF phenotype, disease severity, and clinical 
setting. As a result, the overall prognostic 
performance, reproducibi l i ty, and cl inical 
applicability of TAPSE/sPAP across the HF 
continuum have not been systematical ly 
synthesized.

Moreover, it remains unclear whether TAPSE/sPAP 
provides consistent prognostic information beyond 
traditional RV or pulmonary pressure indices when 
applied across heterogeneous HF populations, and 
whether a clinically meaningful threshold can be 
identified to support bedside risk stratification. 
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Addressing these gaps is essential to clarify the 
role of RV–PA coupling assessment in routine 
echocardiographic evaluation and to inform its 
potential integration into clinical decision-making. 

Condition being studied Heart failure (HF) 
remains a leading cause of morbidity and mortality 
wo r ldw ide , desp i t e ma jo r advances i n 
pharmacological and device-based therapies [1,2] 
Prognostic heterogeneity among patients with HF 
is substantial and not ful ly captured by 
conventional clinical and echocardiographic 
parameters, underscoring the need for robust 
markers that better reflect the underlying 
pathophysiology and enable refined r isk 
stratification across different HF phenotypes and 
clinical settings [3-5].

In this context, increasing attention has been 
directed toward the right ventricle (RV) and its 
interaction with the pulmonary circulation [6]. Right 
ven t r i cu l a r dys func t i on and pu lmona ry 
hypertension frequently coexist in HF and are 
powerful determinants of symptoms, exercise 
intolerance, and adverse outcomes [7-9]. However, 
isolated assessment of RV systolic function or 
pulmonary artery pressure provides only a partial 
representation of right heart performance, as RV 
contractility is intrinsically load dependent [10]. 
Consequently, parameters that fail to integrate RV 
function with its afterload may underestimate 
disease severity and prognostic risk [11].

The concept of right ventricular–pulmonary arterial 
(RV–PA) coupling has therefore emerged as a 
physiologically grounded framework to evaluate 
the ability of the RV to adapt to increased 
pulmonary vascular load [12,13]. Noninvasively, 
RV–PA coupling can be approximated using the 
ratio between TAPSE and sPAP, a simple 
echocardiographic index that integrates RV 
longitudinal systolic performance with pulmonary 
afterload [14]. TAPSE/sPAP has been proposed as 
a surrogate of RV–PA interaction and has 
demonstrated prognostic relevance in selected 
populations, including pulmonary hypertension 
[15,16] and specific HF subgroups [17,18]. 

METHODS 

Search strategy A comprehensive literature 
search was independently performed by two 
investigators (A.S. and G.F.G.) using the PubMed, 
Scopus, and EMBASE databases from inception 
through January 2025. The search strategy was 
designed to identify studies evaluating the 
prognostic role of right ventricular–pulmonary 
arterial coupling assessed by echocardiography in 
patients with heart failure. The following terms and 
their combinations were used: “heart failure”, 

“acute heart failure”, “chronic heart failure”, 
“TAPSE”, “tricuspid annular plane systolic 
excursion”, “systolic pulmonary artery pressure”, 
“sPAP”, “TAPSE/sPAP”, “RV–PA coupling”, “right 
ventr icular–pulmonary arter ia l coupl ing”, 
“prognosis”, “mortality”, and “outcomes”. The 
search was restricted to full-text articles published 
in English. Reference lists of eligible studies and 
relevant reviews were manually screened to 
identify additional pertinent publications. 

Participant or population The included 
populations encompassed a wide spectrum of 
heart failure phenotypes and clinical settings. 
These ranged from acute and chronic heart failure 
cohorts with preserved, mildly reduced, or reduced 
ejection fraction to more specific populations, such 
as cardiac amyloidosis, heart failure secondary to 
severe aortic stenosis, degenerative or secondary 
mitral regurgitation, advanced heart failure referred 
for transplantation, and post–heart transplant 
recipients. In addition, one large contemporary 
study focused specifically on older patients 
hospitalized for acute heart failure with preserved 
e ject ion f ract ion, fur ther expanding the 
representation of acute care settings and elderly 
populations. Both ischemic and non-ischemic 
etiologies were represented, although several 
studies did not stratify outcomes according to 
heart failure etiology. 

Intervention The aim of the present systematic 
review was to comprehensively evaluate the 
prognostic value of the echocardiographic TAPSE/
sPAP ratio in patients with heart failure. By 
synthesizing data from available observational 
studies, we sought to (i) characterize the clinical 
and echocardiographic profiles of patients in 
whom TAPSE/sPAP has been assessed, (ii) 
examine the consistency of its association with 
adverse outcomes across diverse HF phenotypes 
and settings, and (iii) identify convergent 
prognostic thresholds that may support its use as 
a practical and reproducible marker of RV–PA 
uncoupling in heart failure. 

Comparator N/A. 

Study designs to be included Observational 
Cohort and Cross-Sectional Studies. 

Eligibility criteria Studies were eligible for 
inclusion if they enrolled adult patients with heart 
failure, regardless of phenotype or clinical setting, 
assessed right ventricular–pulmonary arterial 
coupling using the echocardiographic TAPSE/sPAP 
ratio, and evaluated its association with prognostic 
ou tcomes such as a l l - cause mor ta l i t y, 
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c a rd i o v a s c u l a r m o r t a l i t y, h e a r t f a i l u re 
hospitalization, or composite endpoints. Both 
prospective and retrospective observational cohort 
studies were considered eligible. Studies were 
excluded if they were non-clinical, experimental, or 
animal studies; case reports, small case series, 
conference abstracts, editorials, letters without 
original data, narrative reviews, or meta-analyses; 
studies assessing RV–PA coupling exclusively by 
cardiac magnetic resonance imaging (CMR) or 
other non-echocardiographic modalities; if they did 
not report clinical outcomes; if echocardiographic 
data were insufficient to derive TAPSE/sPAP; or if 
they represented duplicate reports from the same 
study population, in which case the most complete 
or recent publication was retained. 

Information sources A comprehensive literature 
search was independently performed by two 
investigators (A.S. and G.F.G.) using the PubMed, 
Scopus, and EMBASE databases from inception 
through January 2026.


Main outcome(s) To evaluate the prognostic role 
of TAPSE/sPAP ratio in various cohorts of HF 
patients. 

Additional outcome(s) To (i) characterize the 
clinical and echocardiographic profiles of patients 
in whom TAPSE/sPAP has been assessed, (ii) 
examine the consistency of its association with 
adverse outcomes across diverse HF phenotypes 
and settings, and (iii) identify convergent 
prognostic thresholds that may support its use as 
a practical and reproducible marker of RV–PA 
uncoupling in heart failure. 

Data management Two investigators (A.S. and 
G.F.G.) independently screened all retrieved 
records by title and abstract, followed by full-text 
assessment of potentially eligible studies 
according to the predefined inclusion and 
exclusion criteria. Disagreements regarding study 
eligibility or data extraction were resolved through 
discussion and consensus, and when agreement 
could not be reached, a third reviewer was 
consulted for adjudication. Data extraction was 
i ndependen t l y pe r fo rmed by t he same 
investigators using a predefined standardized 
form. Extracted data included study characteristics 
(author, year, country, design, sample size, and 
follow-up duration), patient demographics and 
heart failure phenotype, clinical variables and 
comorbidities, laboratory data, pharmacological 
treatment, echocardiographic parameters with 
particular focus on TAPSE, sPAP, and the TAPSE/
sPAP ratio, as well as reported prognostic 
outcomes, effect estimates, and proposed TAPSE/

sPAP cut-off values. A third investigator (G.L.N.) 
reviewed the extracted data to ensure accuracy 
and resolve any discrepancies. 

Quality assessment / Risk of bias analysis The 
risk of bias of the included studies was 
independently assessed by two reviewers (A.S. 
and G.L.N.) using the National Institutes of Health 
(NIH) Quality Assessment Tool for Observational 
Cohort and Cross-Sectional Studies. Each study 
was evaluated across the 14 methodological 
domains of the tool and classified as having good, 
fair, or poor methodological quality. Disagreements 
were resolved by consensus. 

Strategy of data synthesis Continuous and 
categorical variables extracted from the included 
studies were summarized using pooled descriptive 
statistics. Given the expected non-normal 
distribution of most clinical and echocardiographic 
parameters, central tendency was expressed as 
weighted medians with corresponding interquartile 
ranges. Study-level estimates were weighted by 
sample size to account for differences in cohort 
size and to limit the influence of small exploratory 
studies. When variables were reported exclusively 
as mean ± standard deviation, the reported mean 
value was retained for descriptive purposes, as 
transformation to medians was not feasible without 
access to individual-level data. Categorical 
var iables were summarized as weighted 
proport ions and expressed as weighted 
percentages.

Missing data were handled on a per-variable basis, 
with pooled estimates calculated only from studies 
reporting the relevant parameter and without 
imputation of missing values. For each variable, 
both the total sample size and the number of 
contributing studies were reported to ensure 
transparency regarding data availability and to 
facilitate interpretation of variability across studies.

Between-study heterogeneity was explored 
descriptively by systematically examining 
differences in patient characteristics, heart failure 
phenotype, clinical setting, study design, timing of 
TAPSE/sPAP assessment , and outcome 
definitions. Formal statistical measures of 
heterogeneity were not calculated, as no pooled 
effect estimates were derived. In accordance with 
current recommendations for systematic reviews of 
observational studies, no formal meta-analysis was 
performed. 

Subgroup analysis N/A. 

Sensitivity analysis NR. 

Language restriction No. 
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Country(ies) involved Italy. 

Keywords heart failure; right ventricular–
pulmonary arterial coupling; TAPSE/sPAP; 
echocardiography; right ventricular function; 
prognosis. 
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