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As the authors point out the presence of a lower than average
CI in compensated patients is extremely interesting. This and
the fact that patients with diuretic sensitive ascites have a lower
than average cardiac output challenges the actual theory in
which the presence of splanchnic vasodilation and hyperdy-
namic circulation (secondary to bacterial translocation and vas-
cular dysfunction) are a sine qua non for the development of
ascites. The authors suggest that in compensated patients, the
translocation of bacterial products could be responsible for the
decrease of cardiac output. Theoretically, the presence of sys-
tolic dysfunction is mainly to be seen in stress conditions and
is associated with the degree of sympathetic activity and liver
failure.5 Furthermore, the typical bacterial translocation of cir-
rhosis occurs in decompensated disease.7 However, it could be
that other factors, namely genetic factors, favoring the translo-
cation of pathogen-associated molecular patterns or bacteria
are also present in compensated patients.8 Unfortunately, no
significant differences in C-reactive protein were observed in
the different cardiodynamic states,1 which could have sup-
ported this argument.

Despite these theoretical observations, it is clear that the
classification proposed by Turco et al. are associated with hard
clinical endpoints, which on its own justifies its use for prognos-
tic purposes. Further studies, however, are needed to disentan-
gle the pathophysiological implications of these findings.
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Reply to: ‘‘It takes two ‘‘eyes’’ to see in depth’’

To the Editor:
We appreciate Ripoll and colleagues’ comments regarding our
study demonstrating that cardiac index (CI) is an independent
predictor of disease outcomes in cirrhosis.1 As stated by Dr.
Ripoll and colleagues, our study is the first attempt to give a
precise definition of hyperdynamic circulation by using the
upper limit of normal CI (>4.2 L/min/m2) as a cut-off. We also
described a hypodynamic circulatory state (CI <3.2 L/min/m2).
Interestingly, these two states had a worse prognosis compared
to patients with a normodynamic circulation (CI ≥3.2 L/min/m2

and ≤4.2 L/min/m2). We would like to remark that using CI (as
opposed to cardiac output) or systemic vascular resistance
index (SVRI, as opposed to SVR) corrects for body surface and
decreases the risk of error when comparing different patients.

Ripoll et al. appropriately question whether adding SVRI to
these cardiodynamic states could provide further granularity.
We should note that, in each multivariable model assessing
decompensation or survival as outcomes,1 we introduced mean
arterial pressure and this parameter was not found to be inde-
pendently predictive of outcome.

Furthermore, we performed a new analysis to confirm the
lack of an added predictive value of SVRI to sub-staging based
on CI. To categorize patients into a ‘‘vasodilated” or ‘‘non-
vasodilated” stage, we used two SVRI cut-offs: 1,700 dynes-
sec/cm�5/m2 (a discriminating level often used in intensive care
units) or 1,970 dynes-sec/cm�5/m2 (the lowest level of normal
in adults).

Fig. 1 shows the proportion of patients in vasodilated vs.
non-vasodilated states in the context of each of the clinical
stages of cirrhosis and their circulatory subcategories. At each
stage of cirrhosis, the hyperdynamic circulatory state was clo-
sely associated with a very high proportion of patients in the
vasodilated state (independently of SVRI cut-off used), ranging
from 90% (in compensated patients) to 100% (in decompensated
patients), indicating that CI alone is sufficient to identify truly
hyperdynamic patients.

Regarding the hypodynamic circulatory state, when vasodi-
lation is determined by a SVRI cut-off of 1,700, each of the clin-
ical stages of cirrhosis was associated with a high proportion of
patients in a non-vasodilated state, ranging from 88% to 100%,
indicating that in this setting CI alone is sufficient to identify
a hypodynamic circulatory state. Similar results are observed
when using the SVRI cut-off of 1,970, except in patients with
refractory ascites, where 37% of hypodynamic patients were
also vasodilated (at rest and in the supine position). This may
indicate that this subgroup of patients is enriched with patients
transitioning from a normo-hyperdynamic state to the hypody-
namic one due to a primary deterioration of cardiac inotropic
activity.1,2

Regarding the normodynamic circulatory state, around 25%
and 60% of compensated patients with clinically significant por-
tal hypertension (CSPH) are vasodilated, defined by SVRI <1,700
or <1,970, respectively (Fig. 1). The corresponding figures for
decompensated patients were about 50% and 80%, respectively.
This identifies the normodynamic group as the group where
‘‘two eyes” may provide further depth of perception.

We agree with Ripoll et al. that post-capillary pulmonary
hypertension (pcPH) may not necessary reflect the presence of
left ventricular dysfunction. Nevertheless, pcPH is a well-estab-
lished definition of severe diastolic dysfunction and heart fail-
ure with preserved ejection fraction.3–5 Although, pcPH was
present in compensated patients with CSPH and in any cardio-
dynamic group of both the compensated and decompensated
stages (see Fig. 2 in1), we cannot rule out that administration
of an average of 46 g of albumin (after a large volume paracen-
tesis) to patients with refractory ascites the day before the
hemodynamic assessment may have increased intravascular
volume above the level of maximum load tolerance of the left
ventricle (and pericardium) (see Table 1 in1). However, data
supporting this view are derived from studies where hemody-
namic evaluation was performed soon after a rapid infusion of
high dose of either albumin in cirrhotic patients6 or saline in
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