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Abstract
Background & Aims—Large-volume paracentesis (LVP) is the treatment of choice for patients
with cirrhosis and refractory ascites. However, LVP can lead to post-paracentesis circulatory
dysfunction (PCD), which is associated with faster ascites recurrence and renal failure. PCD
results from vasodilatation, which reduces effective blood volume, and is prevented by
intravenous administration of albumin. Vasoconstrictors could be used instead of albumin and,
with longer use, prevent PCD and delay ascites recurrence.

Methods—We performed a multicenter, randomized, double-blind, placebo controlled trial to
compare albumin with the vasoconstrictor combination of octreotide and midodrine in patients
with refractory ascites who underwent LVP. Patients in the albumin group received a single
intravenous dose of albumin at the time of LVP plus placebos for midodrine and octreotide
(n=13). Patients in the vasoconstrictor group received saline solution (as a placebo for albumin),
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10 mg of oral midodrine (3 times daily), and a monthly, 20 mcg intra-muscular injection of long-
acting octreotide (n=12). Patients were followed until recurrence of ascites.

Results—The median times to recurrence of ascites were 10 days in the albumin group and 8
days in the vasoconstrictor group (P=.318). There were no significant differences in PCD between
the albumin group (18%) and the vasoconstrictor group (25%, P=.574). When ascites recurred,
serum levels of creatinine were higher in the vasoconstrictor group (1.2 vs 0.9 mg/dL in the
albumin group, P=.051).

Conclusions—The combination of midodrine and octreotide after LVP is not superior to
albumin in delaying recurrence of ascites or preventing PCD in patients with cirrhosis. Outcomes
appear to be worse in patients given octreotide and midodrine.

Keywords
cirrhosis; circulatory dysfunction; renal failure; randomized clinical trial

Refractory ascites is a relatively common complication of advanced cirrhosis characterized
by ascites unresponsive to maximal doses of diuretic therapy or ascites that cannot be
removed because maximal dose of diuretics cannot be reached because of the development
of diuretic-induced complications [1] . Currently, the first-line recommended therapy for
refractory ascites is large volume paracentesis (LVP) plus intravenous albumin [2]
Intravenous albumin is administered to prevent the development of the so-called “post-
paracentesis circulatory dysfunction (PCD)” which is defined as a significant increase
(≥50%) in plasma renin activity (PRA) 6 days after LVP. PCD results from a decreased
effective arterial blood volume and is associated with faster recurrence of ascites,
development of renal dysfunction and a higher mortality [3;4]. Albumin is used as a volume
expander and is associated with the lowest rate of PCD when compared to other plasma
expanders [3;5].However, albumin is expensive and at times its availability is limited.
Additionally, the cause of decreased arterial blood volume appears to be worsening
vasodilatation [4] and therefore another alternative to prevent PCD would be the use of
vasoconstrictors. Several small randomized studies have in fact demonstrated that the rate of
PCD is similar when comparing terlipressin (a potent vasoconstrictor) to albumin [6-8]. In
these studies, terlipressin has been administered for short periods after LVP, similar to
intravenous albumin. We hypothesized that longer administration of safer vasoconstrictors,
such as the combination of octreotide plus midodrine, could not only be as effective as
single dose albumin in preventing PCD but would also lengthen the time to recurrence of
ascites.

The aim of this double-blind, double-placebo-controlled study, performed in patients with
cirrhosis and refractory ascites, was to compare the effect of long-term administration of the
combination of vasoconstrictors, octreotide/midodrine, vs. standard single dose albumin
after LVP in the in the recurrence of ascites and the development of PCD.

METHODS
Study Design

The study is a prospective, randomized, double-blind double-placebo controlled trial
comparing intravenous albumin to vasoconstrictors (combination of octreotide-LAR and
midodrine) after large volume paracentesis (LVP) in patients with cirrhosis and refractory
ascites. The study was started as a two-center (West Haven VA Medical Center, West
Haven, CT; and Yale University, New Haven, CT) trial in Oct 2003 but due to slow patient
enrollment, another center (Hunter Holmes McGuire VA Medical Center, Richmond,VA)
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was added in Sep 2008. The study was approved by the local institutional review boards
(IRB).

Study Patients
Patients included in the study met the following criteria: age between 18 and 80 years,
cirrhosis of any etiology diagnosed by liver biopsy or based on firm clinical grounds,
refractory ascites per International Ascites Club definition, i.e. ascites that has failed to
respond to standard treatment of dietary salt restriction and diuretics (spironolactone 400 mg
and furosemide 160 mg/day) or appearance of diuretic-induced complications [9] . Patients
with hepatic hydrothorax, small amount of ascites, recent (within 1 month) GI hemorrhage,
active bacterial infection, cardiac failure, findings suggestive of organic renal disease,
hepatocellular carcinoma, and baseline serum creatinine greater than 3.0 were excluded.

Study Procedures
After establishing eligibility and having signed informed consent, patients were placed on a
low sodium diet and diuretics were held for a minimum of 3 days. On the day of index LVP,
patients were weighed and their abdominal girth was measured. Baseline heart rate, systolic
and diastolic blood pressure were measured. In addition to routine labs, blood samples for
aldosterone and plasma renin activity (PRA) were obtained after patients had been supine
for at least 20 minutes. LVP was performed following a standard method [10]. A sample of
fluid was sent for cell counts and bacterilogical culture. Patients were then randomized to
two groups: a) The control group received IV albumin at a dose of 8g/L of ascites removed
plus intramuscular (IM) administration of 5cc of saline solution (octreotide placebo) to be
repeated every month plus a tablet (midodrine placebo) to be administered three times a day;
b) the study group received an IV infusion of saline solution (albumin placebo) plus
octreotide LAR 20 mg IM, to be repeated every month plus a tablet of 10 mg of midodrine
to be administered at a dose of 10 mg orally three times a day. Albumin (or albumin
placebo) infusion was initiated towards the end of index LVP, first dose of octreotide and
midodrine (or octreotide and midodrine placebos) were administered immediately after
completing index LVP. In order to ensure that investigators performing paracentesis were
blinded to albumin (a yellow solution) vs. its placebo (saline, a colorless solution) the whole
IV setup was covered with a brown paper bag and sleeve. Midodrine tablets were identical
in appearance to placebo tablets. Total duration of index visit, including study procedures,
was about 3 hours. Randomization was performed using a random permuted block design in
1:1 ratio and was stratified to allow equal enrollment of patients based on presence of
baseline renal dysfunction defined as blood urea nitrogen (BUN) > 30 or serum creatinine >
1.5. The random treatment allocation codes were generated at an independent bio statistical
center by the study statistician using SAS version 8.2. A list with allocation codes was sent
to the pharmacy which assigned the participants to interventions based on allocation codes.
Follow up visits were scheduled at day 6 and day 15 and then monthly after randomization.
At each of follow up visit, detailed history and physical examination including any alcohol
use, weight, abdominal girth, mean arterial pressure (MAP), routine labs, spot urine sodium
and creatinine and blood samples for aldosterone and PRA were collected. Diuretics were
restarted at day 6 after index LVP.

Study Endpoints
The primary end point was time to recurrence of ascites defined as the requirement of a
repeat LVP, as indicated by the presence of moderate to severe ascites AND weight gain to
90-100% of baseline weight AND increase in abdominal girth to 90-100% of baseline
abdominal girth. Secondary end points were a) the development of PCD, defined as an
increase in PRA by >50% from baseline to a level > 4 ng/mL/h at post-paracentesis day 6
[3], b) average changes in mean arterial pressure and heart rate from baseline as surrogates
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of the hyperdynamic circulatory state and c) development of hepatorenal syndrome defined
as the development of de novo HRS or progression from type 2 to type 1 HRS. Criteria for
diagnosis of hepatorenal syndrome were based on recommendations of International Ascites
Club [11].

The study was to be terminated and the study medications discontinued under the following
circumstances: development of primary end-point (i.e recurrence of ascites requiring LVP),
death, liver transplant or completion of 6 months from randomization.

Statistical Analysis
Sample size was calculated based on the time to recurrence of ascites. The hypothesis was
that recurrence of ascites would be longer in the study group (long-term administration of
octreotide plus midodrine) compared to the control group (single dose intravenous albumin).
In a trial that included a similar population of patients with cirrhotic ascites and that
recruited patients from the Yale/West Haven VA centers, the median time to recurrence of
ascites was 20 days [12]. According to our hypothesis, we estimated that the median time to
recurrence of ascites would be 38 days in the study group and 20 days in the control group
in a fixed duration of 6 months. This sample size estimate was calculated to detect the effect
of treatment using logrank test of equality of survival curves assuming 5% type-I error (2
sided) and an 80% power. According to an initial survey in hospitalized patients at this
center, we assumed that the sample could be recruited in four years. However, recruiting
patients from this patient population with advanced liver disease proved to be quite
challenging and despite the recruitment of an additional study center we were unable to
recruit the desired number of patients. Based on randomized trials using vasoconstrictors in
the prevention of PCD [6;13] and a study that showed that midodrine leads to a significant
improvement in effective arterial blood volume, each of which had sample sizes of 24-25
patients, , we decided on a sample size of ~30 patients. This would allow us to consider this
as a proof-of-concept study that could provide evidence for the planning of large scale,
multicenter trials.

Time to recurrence of ascites was calculated and event free survival was estimated in each
group using Kaplan-Meier method with 95% confidence interval. Analysis for secondary
outcomes included changes in plasma renin activity, pulse, MAP at day 6 from baseline and
development of hepatorenal syndrome (HSR) type I at the time of repeat paracentesis.
Independent sample T-test was used to compare means of variables with normal distribution
and non-parametric test (Mann U Whitney test) to compare medians of variables with non-
normal distribution. Additional analysis included changes in MELD score, serum creatinine
and serum sodium levels at the time of repeat paracentesis. Results were considered
significant for a P value < 0.05 and a confidence interval of 95%. IBM SPSS version 19.0
was used.

RESULTS
Patient Characteristics

As shown in Figure 1, between October 2003 and June 2010, about 200 patients with
cirrhosis and ascites were screened, of which, only 29 met inclusion criteria. Two patients
were excluded that had loculated ascites and a large volume paracentesis (>5 Lt) could not
be performed. The remaining 27 patients were randomized, 14 to the control group
(albumin), 13 to the study group (octreotide plus midodrine). Two patients (one control, one
study group) were found to have spontaneous bacterial peritonitis at index LVP, had to be
hospitalized and never received study medication. These two patients were withdrawn from
the study. The remaining 25 patients (13 control, 12 study group) were included in our
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analysis; 13 from the West Haven VA, 8 from Yale-New Haven Hospital and 4 from
McGuire VA. As shown in table 1, despite randomization, patients in the albumin group
were younger and appeared to have more advanced liver disease as evidenced by higher
Child-Pugh score, MELD score and total bilirubin. Median use of vasoconstrictors in the
study group was 8 days.

Time to recurrence of ascites
Time to recurrence of ascites was not different between the two groups, with a median time
to recurrence of ascites of 10 days in the control (albumin) group vs. 8 days in the study
(vasoconstrictor) group (p= 0.318)(Table 2). The probability of developing recurrent ascites
is shown in figure 2.

Development of PCD, HRS and assessment of hyperdynamic circulatory state Development
of post-paracentesis circulatory dysfunction (PCD) defined as increase in plasma renin
activity > 50% at day 6 was not significantly different between groups; 18% in the albumin
group vs. 25% in the vasoconstrictor group (p=0.574). Change in PRA for individual
patients from day 0 to day 6 in each group is shown in figures 3A and 3B. Decrease in mean
arterial pressure and increase in heart rate at day 6 were also similar in both groups. None of
the patients in either group developed HRS type I at day 6 or at the time of repeat
paracentesis. Effect on renal function, serum sodium and MELD score

Additional analyses included comparison of serum creatinine, serum sodium and MELD
score at the time of repeat paracentesis and their respective changes from baseline (Table 3).
Serum creatinine at the time of repeat paracentesis was significantly higher in the
vasoconstrictor (study) group compared to the albumin (control) group (1.2 vs. 0.9,
p=0.051) , however the absolute change in serum creatinine from baseline to recurrence of
ascites was not statistically significant (Table 3). Remarkably patients in the control group
had a significant improvement in MELD score (2-point decrease) compared to patients in
the study group in whom MELD score increased by a median of 0.5 points (p= 0.033).

Long Term Follow-Up
After a median follow-up of 10 months after randomization (range 1-37), of the 25 patients
randomized, , 9 patients had died (4 in the albumin group and 5 in the vasoconstrictor
group), 9 patients were alive and requiring frequent paracenteses (5 in the albumin and 4 in
vasoconstrictor group), 4 patients received orthotopic liver transplantation (two in each
group), 2 patients were lost to follow-up (one in each group) and, remarkably, one patient in
the albumin group has not required repeat paracentesis even one year after the index LVP
(and randomization). The etiology of cirrhosis in this patient was alcohol, and his last
alcohol drink had occurred 12 months prior to randomization.

Adverse Events
In the albumin group, a total of 4 adverse events were reported in 3 patients. One patient was
admitted on day 3 with upper GI bleeding secondary to portal hypertensive gastropathy that
resolved within 2 days; 1 patient was admitted with hepatic encephalopathy with no
identified precipitant that resolved with standard therapy; 1 patient had scrotal edema and
headache both of which responded to outpatient treatment. In the vasoconstrictor group, a
total of 5 adverse events were reported in 4 patients. One patient had scrotal edema and
diarrhea; 1 patient had diarrhea; 1 patient had pruritus and 1 patient was admitted with pre-
renal azotemia 1 week after completion of study. The etiology was thought to be poor oral
intake and having restarted diuretics after day 6 of study. His kidney function returned to
baseline after holding diuretics and volume expansion with IV albumin.
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DISCUSSION
Our pilot double-blind, placebo-controlled study was aimed to investigate the effect of a
combination of vasoconstrictors, octreotide plus midodrine, compared to single use of
albumin after LVP in patients with refractory ascites. Our hypothesis was that, since
vasodilatation (splanchnic and systemic) plays an important role in the pathogenesis of
ascites and PCD, the use of vasoconstrictors would be associated with a lower rate of PCD
and thus to a longer time to recurrence of ascites compared to standard of care (serial LVPs
associated with intravenous albumin at the time of paracentesis). We maximized the
possibility of a positive effect by extending the effect of vasoconstrictors through the use of
long-acting octreotide (with an effect that extends over 30 days) and continuing the
administration of oral midodrine until recurrence of ascites. We found no significant
differences in the rate of PCD between study groups and, disappointingly, we also found no
differences in the time to recurrence of ascites between study groups. The short time to
recurrence of ascites for both groups (8 and 10 days) indicates that patients included in the
study were retaining sodium avidly and had true refractory ascites.

To our knowledge this is the first study investigating the effect of vasoconstrictors vs.
albumin on time to recurrence of ascites after LVP. Previous randomized studies (not
blinded or placebo-controlled) had compared the rate of PCD in patients treated with
vasoconstrictors, compared to albumin. All these studies also included a small number of
patients. Three studies used terlipressin as the vasoconstrictor, including the initial study by
Moreau et al [6]. In this study and in the one by Singh et al [7], terlipressin was used
intravenously at a dose of 3 mg 0, 8 and 16 hours after LVP and the rate of PCD was no
different in the terlipressin group (27% in the Moreau study and 10% in the Singh study)
compared to the albumin group (23% and 10%, respectively). The third study by Lata et al.
used terlipressin during 48 hours (1 mg i.v. every 4 hours) and showed that terlipressin may
be associated with a larger decrease in renin activity and aldosterone after LVP [8].
Terlipressin is not available in the United States and the safety of its long-term use has not
been clearly established.

Therefore, we chose to use the combination of octreotide and midodrine that has been shown
to be beneficial in hepatorenal syndrome [14], in which vasodilatation is also the
predominant pathogenic mechanism. Two studies have investigated midodrine (without
octreotide) compared to albumin in the prevention of PCD. In one of them [15], in which
midodrine was administered for 3 days after LVP, the rate of PCD was very low and was not
different between groups (10% albumin, 0% midodrine), however in the other study [13],
that used midodrine (12.5 mg every 8 hours) for 2 days after LVP, the rate of PCD was
higher in the midodrine group (6/11 or 61%) compared to the albumin group (4/13 or 31%).
An uncontrolled study by Tandon et al [16] analyzed 8 patients treated with octreotide,
midodrine and albumin during one month, and found a trend towards a lower volume of
ascites removed by LVP while on therapy and a reduction in PRA and aldosterone, without
changes in renal function. However, there was a transient worsening in the MELD score that
reversed after discontinuation of therapy. In our study, and even though not statistically
different, the outcomes in the albumin group were somewhat better, with a time to
recurrence of ascites of 10 days (compared to 8 days in the vasoconstrictor group) and a rate
of PCD of 18% compared to 25% in the vasoconstrictor group. These differences take a
greater significance if one considers that our study groups were somewhat unequal at
baseline with patients in the control (albumin) group being somewhat sicker than the study
(vasoconstrictor) group, as reflected by a higher Child score. Of more concern is the fact
that, at the time of recurrence of ascites, serum creatinine levels were significantly higher in
patients that received octreotide plus midodrine compared to those that received standard of
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care (albumin) and that, while MELD score decreased in patients in the control group, it
increased slightly in the vasoconstrictor group.

These findings are consistent with prior studies described above that have reported a higher
rate of PCD with midodrine and a worsening MELD with the combination octreotide/
midodrine [13;16]. Therefore, it would appear that vasoconstrictors, specifically the
combination of octreotide plus midodrine, demonstrate no advantage over albumin after
LVP on the time to recurrent ascites and may have a deleterious effect on renal function.
Notably, a recent meta-analysis that evaluated randomized trials comparing albumin with
alternative therapies (synthetic plasma expanders, hypertonic saline or vasoconstrictors)
after LVP, concluded that albumin significantly reduces morbidity and mortality among
patients with tense ascites undergoing LVP, as compared with alternative treatments [17].
Given the small number of patients enrolled in trials comparing albumin and
vasoconstrictors, the results of the meta-analysis were not as robust when only trials of
albumin vs. vasoconstrictors were analyzed although a trend favoring albumin was still
observed [17].

Our study is limited because of the small sample size and the fact that patients received a
fixed dose of midodrine/octreotide, not titrated to increases in mean arterial pressure, and
that, although adherence to octreotide was not an issue (given the administration by research
personnel of long-acting octreotide) adherence to midodrine could not be evaluated.
However, in the four patients in the vasoconstrictor group in whom MAP had increased at
day 6, one patient still developed PCD without any significant changes in serum creatinine
or MELD score. In summary, in a double-blind, placebo-controlled proof-of-concept study,
long-term administration of a combination of orally administered midodrine and
intramuscular long-acting octreotide was not superior to albumin in delaying the recurrence
of ascites after LVP or in preventing PCD. In fact, outcomes appear to be worse in patients
who received the combination vasoconstrictor therapy. Given these results, the performance
of larger trials would not be warranted using octreotide/midodrine and similar proof-of-
concept studies using a more potent vasoconstrictor, such as terlipressin, should be
undertaken.
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Abbreviations

LVP Large volume paracentesis

PCD Post-paracentesis circulatory dysfunction

PRA Plasma renin activity

IM Intramuscular

MAP Mean arterial pressure

BUN Blood urea nitrogen

HRS Hepatorenal syndrome

MELD Model for end-stage liver disease
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Figure 1.
Flowchart of patients considered and entered into the study
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Figure 2.
Probability of developing recurrent ascites in the albumin (control) group compared to the
vasoconstrictor (study) group. There were no differences in recurrence of ascites with a
median time to recurrence of 10 days in the albumin group and 8 days in the vasoconstrictor
group (p=0.318)
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Figure 3.
A. Changes in individual plasma renin activity at randomization (day 1) and at day 6 in the
albumin (control group). 2/11 (18%) patients (continuous line) developed post-paracentesis
circulatory dysfunction
B. Changes in individual plasma renin activity at randomization (day 1) and at day 6 in the
vasoconstrictor (study group). 2/8 (25%) patients (continuous line) developed post-
paracentesis circulatory dysfunction.
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Table 1

Baseline characteristics of patients included in the study

Albumin
(control group)

Vasoconstrictors
(study group) P

N 13 12

Age (years) 55 (51-61) 60 (51-65) 0.398

Gender (Male) 10 (77%) 12 (100%) 0.124

Race
 White
 African American
 Hispanic
 Middle eastern

9 (69%)
3 (23%)

0
1 (8%)

9 (75%)
2 (17%)
1 (8%)

0

0.539

Etiology of cirrhosis
 Alcohol
 HCV
 Alcohol + HCV

 Other*

5 (38%)
1 (8%)
4 (31%)
3 (23%)

8 (66%)
1 (8%)
1 (8%)
2 (17%)

0.280

Last alcohol drink**
 Between 1 week and 1 month
 Between 1 to 3 months
 Between 3 to 6 months
 Between 6 to 12 months
 More than 12 months ago

1/9** (11%)
2/9 (22%)
1/9 (11%)
3/9 (34%)
2/9 (22%)

1/9** (11%)
1/9 (11%)
3/9 (34%)
2/9 (22%)
2/9 (22%)

0.821

On non-selective beta-blockers 6 (46%) 7 (58%) 0.695

On antibiotic prophylaxis 0 3 (25%) 0.096

Mean arterial pressure (mm Hg) 78 (72-89) 84 (74-96) 0.264

Heart rate (beats/min) 82(63-93) 78(72-89) 0.913

Amount of ascites removed (liters) 6.5 (5-9.5) 8(6-10.5) 0.354

Ascitic fluid total protein (g/dl) 1.1 (0.9-1.41) 1.2 (0.9-1.5) 0.705

Child Pugh score 10(9-11) 8(8-10) 0.055

MELD score 17 (11-20) 14 (13-16) 0.200

Hemoglobin (g/dl) 11.1 (9.5-11.9) 11.3 (8.9-13.2) 0.605

Hematocrit % 31 (28-36) 33 (27-38) 0.568

Platelet count (1000/cm2) 122(95-213) 109 (75-207) 0.663

INR 1.5 (1.3-1.6) 1.4 (1.3-1.5) 0.304

Blood urea nitrogen (mg/d)l 20 (13-29) 24 (16-35) 0.384

Creatinine (mg/dl) 1.1 (0.9-1.5) 1.1 (1-1.5) 0.805

Serum sodium (mmol/l) 134 (131-135) 136(131-137) 0.566

Albumin (g/dl) 2.5 (1.8-3) 2.8 (2.2-2.3) 0.327

Total bilirubin (mg/dl) 3.4 (1.7-4.2) 1.8 (1.5-3.2) 0.142

ALT (U/L) 40 (35-80) 29 (22-49) 0.022

AST (U/L) 28 (20-58) 30 (16-41) 0.414

Urine sodium (mmol/L) 33 (21-50) 23 (15-29) 0.474

Plasma renin activity (ng/ml/hr) 19 (17.4-34.5) 11.8 (7.9-25.1) 0.828

Serum aldosterone (ng/dl) 36 (18-89) 42 (12-100) 0.550

Values are expressed as percentages, medians and interquartile ranges.
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*
2 autoimmune, 1 non-alcoholic steatohepatitis, 1 PBC, 1 cryptogenic

**
Only patients with alcoholic etiology of cirrhosis
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Table 2

Comparison of primary and secondary outcomes by study group

Outcome Albumin
(control group)

Vasoconstrictors
(study group) P

N 13 12

Time to recurrence of ascites
(days) 10 (7-29) 8 (6-22) 0.318

Patients who developed PCD (%)* 2/11 (18%) 2/8 (25%) 0.574

Change in PRA at day 6

(ng/mL/hr)*
↓ 1.3 (-51 - 40) ↑ 7.1 (-22 - 67) 0.741

Change in heart rate at day 6
(bpm) ↓ 2 (-8 - 3) ↓ 4 (-15 - 12) 0.879

Change in MAP at day 6 (mmHg) ↓ 5(-7 - 2) ↓ 2 (-7 - 5) 0.675

Development of HRS at Day 6 0 0

Results are expressed as medians (interquartile range);

*
6-day PRA levels were available in 11 patients in the control group and 8 in the study group. PCD=post-paracentesis circulatory dysfunction;

PRA=plasma renin activity; MAP=mean arterial pressure; HRS=hepatorenal syndrome
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Table 3

Serum creatinine, sodium and MELD score and changes in these parameters (compared to baseline) at the
time of recurrence of ascites (repeat paracentesis)

Albumin (control group) Vasoconstrictors (study group) p

N 11* 9*

Serum creatinine - (mg/dl) 0.9 (0.9-1.4) 1.2 (1.0-1.8) 0.051

Change in serum creatinine (mg/dl) 0 (-0.2 - 0.2) ↑ 0.1 (-0.4 - 0.1) 0.064

Serum sodium (mmol/L) 133(131-135) 134 (129-136) 0.974

Change in serum sodium (mmol/l) ↓ 1(-3 - 0) ↓ 1 (-3 - 1) 0.868

MELD score 14 (10-16) 15(12-18) 0.203

Change in MELD score ↓ 2 (-3 - 1) ↑ 0.5 (-1 - 3.5) 0.033

*
not all patients randomized had repeat tests at the time of repeat paracentesis
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