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EDITORIAL COMMENT

Right Ventricle Dysfunction
in Cardiomyopathy
To Measure Is to Know*
Sanjay K. Prasad, MD,a,b Amrit S. Lota, BM BCHa,b

I

n recent years, there has been concerted effort to

that: 1) a RVEF of <35% was the optimum threshold for

explore the structure and function of the right

clinically signiﬁcant RVD; 2) the RVEF was a strong

ventricle in nonischemic dilated cardiomyopathy

independent predictor of cardiac mortality (hazard

(DCM), the second most common cause of heart

ratio: 0.96; 95% conﬁdence interval: 0.94 to 0.98;

failure and leading indication for cardiac transplanta-

p ¼ 0.0001); 3) knowledge of RVEF provided incre-

tion. Despite a number of clinical studies, there has

mental clinical value—3.6% of patients were reclassi-

been a signiﬁcant lag time in harnessing this informa-

ﬁed by the addition of RVEF to the best overall clinical

tion to alter patient management partly due to: 1) a

model; and 4) right heart catheterization data indi-

lack of consensus on the threshold for clinically sig-

cated that transpulmonary gradient (TPG) was a

niﬁcant right ventricular dysfunction (RVD); and 2) a

stronger predictor of RVD than elevated pulmonary

lack of data regarding its incremental value over

capillary wedge pressure (PCWP). This study, there-

and above left ventricular ejection fraction. Another

fore, represents an important addition to the literature

important question is whether RVD represents a

for a number of reasons.

predictable consequence of severe left heart disease

Although there has been a steady progression

or rather a distinct entity amenable to established or

from longitudinal echocardiographic indices, radio-

novel therapy.

nucleotide studies, and echocardiographic fractional
SEE PAGE 1225

area change, to CMR studies with smaller cohorts,
there is little consensus on the deﬁnition of RVD. The

In this elegant study, Pueschner et al. (1), in this

present study includes the largest number of patients

issue of iJACC, evaluated the prevalence as well as

undergoing the accepted gold standard assessment,

prognostic value of RVD in 423 patients with non-

CMR, which is ideally suited for volumetric assess-

ischemic DCM. Right ventricular ejection fraction

ment of the asymmetrical bellows-shaped right

(RVEF) and left ventricular ejection fraction were

ventricle. The investigators reported good intra-

quantiﬁed by cardiac magnetic resonance (CMR), the

observer and interobserver variability (3.8% and 8.3%,

gold standard of assessment of ventricular volumes,

respectively), consistent with previous studies (2).

particularly important given the complex geometry of

One of the main outputs is the classiﬁcation of RVD

the right ventricle. Right heart catheterization was

with supportive outcome data. Signiﬁcant RVD was

performed contemporaneously with CMR in 24% of

deﬁned as an RVEF of <35% based on survival curves

the patient cohort. The median follow-up period was

for 423 patients stratiﬁed by RVEF, showing that

6.2 years for cardiac mortality. The main ﬁndings were

subgroups with an RVEF of <25% and 25% to 35% had
signiﬁcantly lower probability of survival compared
with those with an RVEF of >35%. This work builds on
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fraction.
RVEF has consistently been shown to be a strong,
independent predictor of cardiac mortality on multivariate regression analyses, which is also reﬂected in
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this study (hazard ratio: 0.96; 95% conﬁdence inter-

association was such that TPG remained 1 of the 3

val: 0.94 to 0.98; p ¼ 0.0001) (3–5). RVD is generally

strongest independent predictors of RVD alongside

reported in one-third of patients with nonischemic

LVEF and systolic blood pressure.

DCM and a common question is whether knowledge

The clinical implications of the hemodynamic

of this information provides incremental value to

ﬁndings are highly relevant. First, the importance

guide decision making in the majority of patients

of early detection of decline in RVEF as a strong

with mild or moderate degrees of RVD. Using a net

indicator of rising TPG and, therefore, diminishing

reclassiﬁcation index, the investigators showed that

window for therapeutic intervention. Second, serial

3.6% of patients were correctly reclassiﬁed by the

assessment of RVEF by CMR may be a valuable

addition of RVEF to the best overall clinical model

tool to monitor response to escalation in therapy.

suggesting this assessment has real-world incremen-

Third, the potential role of vasoactive compounds

tal usefulness.

beyond

the

conﬁnes

of

idiopathic

pulmonary

Another important and novel aspect of this paper

hypertension. In small studies, patients with DCM

are the insights into the mechanistic basis for RVD

treated with sildenaﬁl have shown improvement in

provided by contemporaneous hemodynamic data on

exercise capacity, natriuretic peptide levels, and

the determinants of RVD. The pathophysiology of

quality of life with signiﬁcant reductions in mPAP,

pulmonary hypertension in heart failure is complex

TPG, and PVR, but only modest reduction in PCWP

and heterogeneous with many gaps in our under-

(9). Taken together, these ﬁndings support the idea

standing (6,7). Post-capillary pulmonary hyperten-

that vasoactive therapy targeted against the pul-

sion is deﬁned as elevated left atrial pressure (PCWP

monary

>15 mm Hg), and TPG refers to the pressure differ-

heart failure with secondary (and still reactive)

vasculature

may

beneﬁt

patients

with

ence across the pulmonary circulation (mean pulmo-

pulmonary hypertension, and that perhaps such

nary artery pressure [mPAP]  PCWP) with a value of

therapy may be considered before the onset of

>12 mm Hg indicating a disproportionate increase

RVD. Further studies are much needed to explore

in mPAP due to neurohormonal activation, pulmo-

how the use of such vasoactive compounds may be

nary vasoconstriction, and vascular remodeling.

translated to improve outcomes for patients with

Hemodynamic assessment forms the cornerstone of

heart failure.

evaluation in cardiac transplant candidates, where

Overall, this study demonstrates the importance

elevated pulmonary vascular resistance (derived from

of quantitative assessment of right ventricular size

TPG/cardiac output) refractory to medical therapy

and function, the cutoff value for signiﬁcant RVD,

(‘ﬁxed’

a

hemodynamic predictors of RVD, and its prog-

(8).

nostic value as an independent and incremental

Approximately one-quarter of all patients underwent

marker of adverse prognosis in one-third of pa-

pulmonary

contraindication

to

hypertension)
cardiac

represents

transplantation

a clinically indicated right heart catheterization,

tients. Put simply in the words of Lord Kelvin, “if

perhaps introducing an element of referral bias but

you cannot measure it, you cannot improve it.”

nevertheless reﬂecting real-world clinical practice.

The clinical challenge is now how to embrace this

The investigators report that, although mPAP was

information to improve outcomes and personalize

predictive of RVD as one might expect, PCWP alone

therapy.

was not predictive, despite its primary elevation in
left heart disease. However, other parameters, spe-
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