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To the Editor: The findings from a Japanese phase 3 trial
revealed that tolvaptan (Otsuka Pharmaceutical, Osaka, Ja-
pan), a non-peptide antagonist of the vasopressin type 2 re-
ceptor, is effective in the treatment of refractory ascites in
cirrhotic patients. Although this agent is now widely used in
clinical practice, few reports have so far been published re-
garding its real-world efficacy. The reported rate of response
varies; for example, Akiyama et al. reported a good response
(>3-kg reduction in body weight in 4 days) in 46.7% of
subjects (1), Kogiso et al. reported that weight reduction
was obtained in 78.6% of subjects after 6 months of treat-
ment (2), and Ohki et al. reported an effective rate of 63.3%
(>2-kg reduction in body weight or improvement of symp-
toms) (3). Similarly, Iwamoto et al. evaluated the effect of
tolvaptan in 26 patients, and a response was obtained in
80% (>2-kg reduction in body weight after 7 days of treat-
ment) (4). However, these response rates could not be com-
pared between studies, since the definition of a response and
the timing of evaluation varied significantly. Standardized
criteria defining a response therefore need to be established.

Since not all patients with refractory ascites respond to
tolvaptan, identifying a useful predictor of response is im-
portant. In the paper by Iwamoto et al., baseline renal func-
tion, as reflected by lower urea and creatinine levels, was a
significant predictor of response (4). However, the baseline
creatinine levels and estimated glomerular filtration rate
(eGFR) levels were not associated with response in the
study by Ohki et al. (3). Similarly, Akiyama et al. also noted
no correlation between the baseline creatinine levels and
intermediate-term efficacy. Due to these discrepancies, fur-
ther larger scale studies may be warranted to validate the as-
sociation between the renal function and the response to
tolvaptan.

However, the decrease in urinary osmolality seems to be a
reliable and reproducible on-treatment predictor of response.
Iwamoto et al. found that the percentage decrease in urinary
osmolality at 4 hours after the administration of tolvaptan
was higher in responders (48.0%) than in non-responders

(15.4%) (4). This finding is consistent with those of Ohki et
al., who found that a 25% decrease in urinary osmolality af-
ter tolvaptan was a significant predictor of response, with a
hazard ratio of 20.7 (3). These observations seem reason-
able, since tolvaptan inhibits water reabsorption and pro-
motes the excretion of free water, leading to a decrease in
osmolality. Nakanishi et al. studied the dynamic changes in
the urinary osmolality and the levels of water channel
aquaporin 2 (AQP2) (5). AQP2 is expressed at the apical
membrane of renal collecting duct cells, and its expression
determines the water permeability and urine concentration.
Those authors further found that urinary concentration of
AQP?2 significantly and rapidly decreased after the admini-
stration of tolvaptan, reflecting a selective block of the bind-
ing of vasopressin to V2 receptors. The decrease in expres-
sion of AQP2 paralleled the decrease in osmolality, but
AQP2 expression was more predictive of response than os-
molality (5). Urinary AQP2 and osmolality may be the best
predictors of response to tolvaptan available at present.
Another important topic for consideration is the effect of
tolvaptan on prognosis. A meta-analysis of 5 randomized
controlled studies involving 1571 patients revealed that Sa-
tavaptan, another V2 receptor antagonist, did not extend sur-
vival compared to a placebo (6). Similarly, in the study by
Ohki et al., tolvaptan administration significantly reduced
the incidence of events related to ascites but did not affect
survival (3). In contrast, Iwamoto et al. divided patients with
and without response to tolvaptan and found that survival
was better in tolvaptan responders than in
responders (4). This result seems promising but should be
evaluated with caution. Renal function at the baseline was
also worse in tolvaptan non-responders, and renal dysfunc-
tion is well known to be a significant predictor of poor sur-
vival in cirrhotic patients. As those authors mentioned, the
prognosis of tolvaptan responders, who had better renal
function than non-responders, may have already been good
at baseline, irrespective of tolvaptan administration. The im-
pact of tolvaptan on prognosis should be evaluated in a
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matched control study in the future.
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