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Figure 1. Correlation of free water clearance and body weight reduction. Increased volume of free water clearance on day 1 (1.875 mg) of tolvaptan showed a
significant correlation with 2-week body weight reduction (r=0.480 and P=0.028).

Table 1. Clinical data of the 21 patients.

Table II. Correlation of each factor and body weight reduction.

Characteristics Data Factors Correlation coefficient P-value
Age, years 71.76£7.14 Age -0.014 0.951
Body mass index 22.9+3.7 Body mass index 0.386 0.084
Plasma osmolality, mOsm 290.8+20.7  Plasma osmolality 0.012 0.959
Albumin, g/dl 261036  Albumin -0.014 0.952
Aspartate transaminase, [U/1 4544253  Aspartate transaminase -0.093 0.687
Alanine transaminase, IU/1 28.3+20.1  Alanine transaminase -0.188 0.415
Blood urea nitrogen, mg/dl 23.4+112 Blood urea nitrogen -0.355 0.114
Cr, mg/dl 107060 Cr -0.252 0.270
Na, mEq/1 1364+2.04 Na -0.026 0912
Prothrombin time (%) 59.1+15.6  Prothrombin time -0.237 0.300

Data are mean =+ standard deviation.

linear regression analysis. All the P-values were two-sided and
P<0.05 was considered to indicate a statistically significant
difference.

Results

Changes in clinical factors following tolvaptan treatment.
Tolvaptan increased urine volume and free water clearance
at each dose compared to pretreatment levels. Urine volume
values were: Pretreatment, 1,363+757 ml; day 1, 1.875 mg,
1,569+616 ml; day 2, 3.75 mg, 1,913+685 ml; and day 3,
7.5 mg, 1,857+750 ml. Corresponding free water clear-
ance values were, respectively: Pretreatment, 332+559 ml;
1.875 mg, 498+521 ml; 3.75 mg, 778+522 ml; and 7.5 mg,
730+621 ml. Osmotic pressures at each dose of tolvaptan were

decreased, compared to pretreatment levels. Osmolality values
were: Pretreatment, 428+116 mOsm/kg H,O; day 1, 1.875 mg,
369+138mOsm/kgH,0;day2,3.75mg,364+143mOsm/kg H,0;
and day 3, 7.5 mg, 285+87 mOsm/kg H,0.

No factors in pretreatment level showed a significant corre-
lation with body weight reduction after 2 weeks (Table II).

Anincreased urine volume and decreased osmotic pressure
at each dose of tolvaptan showed no significant correlation with
body weight reduction after 2 weeks. An increased volume of
free water clearance at 3.75 and 7.5 mg of tolvaptan compared
to pretreatment did not show a significant correlation with body
weight reduction. An increased volume of free water clearance
at 1.875 mg of tolvaptan compared to pretreatment showed a
significant correlation with body weight reduction (r=0.480
and P=0.028; Fig. 1). There were 12 responders (57%) and
9 non-responders (43%). An increased volume of free water
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clearance at 1.875 mg of tolvaptan in responders was signifi-
cantly increased compared to non-responders (270+241 and
27+257 ml/day, respectively; P=0.042).

Discussion

The present study focused on the predictive value of free water
clearance for the efficacy of tolvaptan. Tolvaptan increased the
urine volume and free water clearance in a dose-dependent
manner. However, urine volume and free water clearance at
3.75 mg of tolvaptan were almost identical to 7.5 mg. In the
drug information sheet, the recommended tolvaptan dose is
3.75 or 7.5 mg. According to the study results, 3.75 mg was
sufficient.

Any factors (age, liver function test and renal function test)
showed no significant correlation with body weight reduction.
In previous studies, renal function or liver function affected
the tolvaptan effect (6,7,9). These previous studies included
severe renal cases or liver failure cases. However, in the present
study, patients with relatively mild damage of the renal or liver
function were enrolled. This difference may be due to hepatic
or renal function severity.

Urine volume at any tolvaptan dose was not significantly
associated with free water clearance; only increased volume
of free water clearance on day 1 (1.875 mg) was significantly
associated with body weight reduction. The majority of
cirrhotic patients with refractory ascites have increased levels
of vasopressin, which regulate the body water content by
modulating renal water excretion (10). Tolvaptan antagonizes
V2 receptors and increases free water clearance. Therefore, to
evaluate the efficacy of tolvaptan, free water clearance is an
improved technique compared to urine volume.

An increased volume of free water clearance on day 2
(3.75 mg) and day 3 (7.5 mg) was not associated with a
tolvaptan effect, however, there was a significant association
with the volume on day 1 (1.875 mg). Despite an increased
volume on days 2 and 3, certain parameters, such as urine
volume, plasma sodium, and urine sodium and potassium
levels, may be affected when using only 1.875 mg tolvaptan.
This result suggested that the initial reaction of tolvaptan
could be important.

When the free water clearance was >200 ml/day,
6 of 7 (85%) patients showed a 3 kg body weight reduction.
When the free water clearance was <120 ml/day, only 2 of
9 patients (22%) showed a 3 kg body weightreduction. Free water
clearance can be calculated using only urine volume, plasma
sodium concentration, urine sodium and urine potassium.

BIOMEDICAL REPORTS 3: 884-886, 2015

Therefore, estimating free water clearance is a simple means
of predicting tolvaptan efficacy. The present study has certain
limitations. The sample size was small and only the effect of
short-term administration was assessed. Further large-scale
and long-term studies are required to confirm the results.

In conclusion, an increased volume of free water clearance
on day 1 compared to baseline was significantly associated
with body weight reduction. Free water clearance may be a
useful marker for the prediction of tolvaptan efficacy.
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Fig. 1 Clinical course of the case

Fig. 2 Chest plane CT showed ground glass opaci-
ty on right lung It was considered to alveolar
hemorrhage.
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Fig. 5 Chest plane CT after Rituximab and IVIG.
therapy showed reduction of ground glass opacity
on right lung.
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A case of liver cirrhosis type C complicated with acute onset idiopathic
thrombocytopenic purpura which was possible to undergo living
donor liver transplantation by multidisciplinary therapy

Junichi Tokumitsu"”, Masafumi Haraguchi”*, Tatsuki 'Ichikawaz", Naota Taura”,
Hisamitsu Miyaaki”, Hidetaka Shibata", Satoshi Miuma", Masaaki Hidaka®,
Mitsuhisa Takatsuki”, Susumu Eguchi®, Kazuhiko Nakao"

A-43-year-old woman was pointed out HCV antibody-positive at the time of 26-year-old and diagnosed with
liver cirrhosis type C (LCC) at the time of 41-year-old. She was evaluated as Child-Pugh class C (score: 12) in May
2013. Therefore, she was admitted to our hospital for receiving blood type incompatible living donor liver trans-
plantation (LDLT) in August 2013, On admission, she had presented with bleeding from the gingiva for 4 days
before hospitalization, and her platelet count was 2,000/pL. Since the increased megakaryocytes in the bone
marrow and high serum platelet-associated IgG (PAIgG) was observed, she was diagnosed as having immune
thrombocytopenic purpura (ITP) with LCC. In response to rituximab and intravenous immune globulin therapy,
platelet count was quickly improved to 75000/uL. August 2013, she underwent LDLT and splenectomy. Her
postoperative platelet count is 200,000/ and clinical course is uneventful after LDLT. In Japan, there is no re-
ported case of acute onset ITP with HCV infection before LDLT. We herein report our experience with some
bibliographical considerations.

Key words: living donor liver transplantation ~ liver cirrhosis type C
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Digestive Diseases and Calcium/Bone.
Bone disease in primary biliary cirrhosis.

Department of Gastroenterology and Hepatology,
Nagasaki University Graduate School of Biomedical Sciences, Japan.

Hi'detaka Shibata, Kazuhiko Nakao

Primary biliary cirthosis (PBC) is a chronic autoimmune cholestatic liver disease. Metabolic bone disease

is recognized in a complication of chronic liver disease, particularly in PBC. Bone disease in PBC includes

- osteoporosis and, osteomalacia which is more frequent in advanced liver disease. It is important that PBC oc-

curs mainly in middle-aged women who are highest risk group in primary osteoporosis. In patients with

PBC, the dysfunction in enterohepatic circulation of bile acids is associated with the impaired absorption of

fats and fat soluble vitamins. Vitamin D and K deficiency leads to osteoporosis resulting in increased risk of
bone fracture. This article describes the characteristic and molecular mechanism in bone disease of PBC.
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