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experiencing increased neurohormonal activation, includ-
ing activation of AVP; therefore, water diuresis may have
been easier to accomplish through the inhibition of AVP-
stimulated water reabsorption in the collecting duct.

Brisco et al. [6] showed that, when BUN and BUN/Cr
were analyzed in a regression model adjusted for admis-
sion-estimated GFR, only admission BUN/Cr retained a
significant relationship with improvement of renal function
during hospitalization for HF. Creatinine is filtered at the
glomerulus and is secreted in the distal nephron, but is not
reabsorbed, whereas urea is freely filtered and not secreted
but undergoes reabsorption in the distal nephron [9]. AVP-
stimulated urea reabsorption is increased in excess of the
decreased clearance of creatinine in patients with decom-
pensated HF. The rapid measurement of plasma AVP
levels is difficult in a clinical setting; consequently, BUN/
Cr, which is an alternative measure for easily estimating
elevated AVP levels, may be useful in tolvaptan treatment.

Patients with decompensated HF who require catecho-
lamine treatment usually have a low cardiac output with
decreased prerenal flow. Catecholamines promote vaso-
constriction of the renal arteries and directly inhibit the
activity of AVP in the collecting duct [12]. Therefore, we
excluded HF patients who received intravenous inotropics
such as catecholamines.

Among our 33 subjects, only 17 received the combina-
tion of ACE inhibitor/ARB and beta-blocker (including ten
patients who received both drugs and a mineralocorticoid
antagonist) as the standard therapy for HF because low
SBP and low GFR with hyperkalemia limited intervention
to the use of these agents. The combined use of ACE in-
hibitor/ARB and beta-blocker did not change the pre-
dictability of the responder status by BUN/Cr.

In the EVEREST (Efficacy of Vasopressin Antagonism
in Heart Failure Outcome Study with Tolvaptan) trial,
tolvaptan failed to improve cardiovascular outcomes de-
spite a reduction in body weight [3]. It has been suggested
that a reactive increase in AVP levels in patients receiving
tolvaptan is associated with an increase in aldosterone
levels [13]. It is important not only to confirm the obser-
vation that a high BUN/Cr identifies patients who will have
a good diuretic response to tolvaptan but also to determine
the effect on cardiovascular outcomes and neurohumoral
response in these patients.

5 Limitations

This study has some limitations. First, it was a retrospec-
tive observational study conducted at a single center.
Therefore, treatment bias existed. Prior diuretic treatment
and the dosing criterion of tolvaptan were not uniform, and
we could not evaluate the 24-h urine volume after the first
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dosing of tolvaptan. Second, the clinical characteristics of
subjects varied, and the number of subjects was small. As a
result of the limitations, our findings should be considered
to be a hypothesis, and a prospective evaluation with a
large sample size will be required to confirm these findings.
We are now conducting a multicenter prospective study to
evaluate the efficacy of tolvaptan and its predictive factors
in patients with acute HF who show an inadequate initial
response to intravenous diuretics.

6 Conclusions

Our results suggest that high BUN/Cr may be a predictor of
response to tolvaptan in patients with decompensated HF.
A prospective study with a large sample size is required to
confirm this preliminary finding.
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