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ABSTRACT

The localization of i.p. injected, radioiodine conjugated monoclonal
antibody HMFG2 was studied in 18 patients with ovarian carcinoma.
Patients were injected i.p. at time points up to 168 h before laparotomy,
at which time tumor, ascites, normal tissue, and blood samples were
removed and the contained radioactivity measured. In the first 10 patients,
localization was compared with that of a simultaneously injected irrele
vant (nonspecific) antibody (UJ13A) of the same immunoglobulin class
and, in the subsequent 8 patients, with HMFG2 administered i.v. After
i.p. injection, HMFG2-radioiodine was found in concentrations of
0.0001-0.0030% of the injected amount per gram in solid tumor, 0.0363-
0.02560%/g in ascites, 0.0003-0.0017%/g in blood, and 0.001 0.00127, /
g in normal tissue. Tumornormal tissue ratios of 0.9-10.0 and tu
mor: blood ratios of 0.3-4.0 were seen up to 168 h after injection.

Localization of the HMFG2 conjugate was consistently greater than that
of the irrelevant antibody.

For solid tumor, the i.v. route of administration resulted in consistently
higher absolute levels of HMFG2 conjugate uptake but tumorblood and
tumor:normal tissue ratios were similar. On the other hand the i.p. route
of administration offered consistent advantages of 4- to 71-fold over the

i.v. route when HMFG2 conjugate localization on ascites cells was
examined. Ascites:normal tissue and ascites:blood ratios of up to 512 and
448, respectively, were achieved.

After i.p. injection, radioiodine was cleared from the body exponen
tially with a half-life of SO h. Maximum circulating blood levels of 8.6 Â±

2.0% injected activity were seen at 48 h and these then decreased with a
/Â»value of 38 h. Over 80% of injected activity was cleared in the urine
as nonprotein bound iodine by 168 h.

INTRODUCTION

There have been many reports in the literature of the success
of immunoscintigraphy in the detection of ovarian carcinoma
(1-4). The requirements for antibody guided radiotherapy, how
ever, are different from those of immunoscintigraphy, where
small differences in antibody uptake between tumor and normal
tissue can be enhanced by computer or subtraction techniques
to aid diagnosis (5). For antibody guided therapy, large differ
ences between tumor and normal tissue are required to obtain
a therapeutic effect and to avoid radiation side effects (6).

The Medical Internal Radiation Dose Tables of Radioactive
Decay (American Society of Nuclear Medicine, 1975) can be
used to calculate minimum required uptake of antibody-isotope
conjugate by tumor for therapy and maximum tolerated uptake
by normal tissue. These calculations depend on a knowledge of
the effective half-life of isotope, conjugated to antibody, in the
tumor and normal tissue.

Results of studies using i.v. injection of monoclonal antibod-
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ies into tumor-bearing patients have demonstrated antibody
uptake of 0.001-0.004% of the injected dose/g and total anti
body uptake by tumor of <l%/g. Tumonnormal tissue ratios
have ranged from 1 to 8 (7-10). These data suggest that the
tumor localization required for safe and adequate therapy using
UII is not obtained after i.v. injection of the antibody 131I

conjugate. Since over 75% of patients with ovarian carcinoma
have disease apparently confined to the peritoneal cavity (In
ternational Federation of Gynecology and Obstetrics, <Stage
III) (11), and experimental chemotherapy studies using the i.p.
route of administration have shown greatly enhanced drug
concentrations within the peritoneal cavity compared with sys
temic levels (12), it seems appropriate to investigate the i.p.
route as a means of delivering the antibody.

The antibody HMFG2 (13) defines a tumor associated gly-
coprotein antigen present in >90% of ovarian carcinomas (14).
This antibody, labeled with 123I,has been used extensively for

radioimmunoscintigraphy with success (1, 2, 4) and this tech
nique is able to define tumor nodules as small as 1 cm3 (15).

The present study was performed in two sections. Initially
uptake into tumor of the radioiodine conjugated monoclonal
antibody HMFG2 and a negative control antibody UJ13A was
assessed after i.p. instillation in patients prior to primary or
second look surgery. This was done to determine if bulky disease
(prior to primary surgery) localized antibody differently from
minimal disease (second look laparotomy). In addition, the
pharmacokinetics of i.p. instilled antibody were investigated in
order that blood borne dosages of irradiation could be deter
mined. At a later stage a direct comparison of the i.p. and i.v.
routes of administration at time points up to 36 h was under
taken using HMFG2 alone.

MATERIALS AND METHODS

Patient Selection. Patients who were due to have a laparotomy with
proven or suspected ovarian cancer either as the primary procedure or
as a second look procedure to evaluate residual disease, were entered
to this study. Debilitated patients, those with concomitant severe med
ical illness or elderly patients (>75 years of age), were excluded. Details
of patients studied are given in Table 1.

Monoclonal Antibodies. The monoclonal antibody HMFG2 (13)
defines a tumor associated antigen on a high molecular weight glyco-
proiein which is expressed in >90% ovarian carcinomas (14). Normal
epithelium from uterus, ovary, and breast also expresses the antigen
weakly (16). In this study the antibody was purified, suspended in sterile
citrate buffer, pH 7.4, at 1-2 mg/ml and 0.5-mg aliquots frozen for
use.

The monoclonal antibody UJ13A (17) defines an antigen found
exclusively on neuroectodermal tissue and is strongly expressed in
certain central nervous system tumors. It is unreactive with human
ovarian carcinomas and was used in the first part of the study as a
negative control antibody.

lodination of Antibodies. Antibody was conjugated to ' :1I, 125I,and
131Iby the ,/V-bromosuccinimide method (18). HMFG2 conjugates were
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Table 1 Characteristics of patients in this study

Patient
no.123456789101112131415161718StudytypeHMFG2/UJ13AHMFG2/UJ13AHMFG2/UJ13AHMFG2/UJ13AHMFG2/UJ13AHMFG2/UJ13AHMFG2/UJ13AHMFG2/UJ13AHMFG2/UJI3AHMFG2/UJ13AIV/IP

HMFG2IV/IP
HMFG2IV/IP
HMFG2IV/IP
HMFG2IV/IP
HMFG2IV/IP
HMFG2IV/IP
HMFG2IV/IP

HMFG2Histopathology"Mod.

cliff,serousMod.
diff.serousMod.
ilitr.serousMod.
cliff,mucinousMod.
diff.serousMod.
diff.serousPoorly

diff.serousMod.
diff.serousPoorly

diff.serousMod.
diff.serousMod.
diff.serousMod.
diff.serousMod.
diff.serousWell

diff.serousWell
dill,endometrioidMod.
diff.serousMod.
diff.serousMod.
diff. serousStageIIIÃœBmmHIHImmmmmrvmmIVmmniTime

studied
(h)2424242472727272168168444418183636OpÃ©rationPrimary

debulkingPrimary
debulkingPrimary
debulkingPrimary
debulkingPrimary
debulkingSecond

looklaparotomyPrimary
debulkingSecond

looklaparotomySecond
looklaparotomyPrimary

debulkingSecond
looklaparotomyPrimary

debulkingSecond
looklaparotomyParacentesisPrimary

debulkingPrimary
debulkingPrimary
debulkingSecond

look laparotomyDisease

statusBulky

disease andasdicsBulky
diseaseBulky
diseaseBulky
diseaseBulky
diseaseResidual

disease, <5mmBulky
disease andascitesNo

residualdiseaseBulky
diseaseBulky
diseaseBulky
diseaseBulky

disease andascitesResidual
disease, <SmmAscitesBulky

disease andascitesBulky
disease andascitesBulky
disease andascitesResidual

disease, <S mm
â€¢Mod. diff., moderately differentiated.

assessed for immunoreactivity in all cases except for patients 5, 6, and
7 by an enzyme linked immunosorbant assay technique against the
antigen expressed on the MCF-7 breast cancer cell line and the results
compared with unconjugated, HMFG2 purified antibody at the same
concentrations. In no instances was the conjugation procedure shown
to reduce immunoreactivity. In previous studies in the development of
the technique (18) and in mouse models (19), radioiodinated HMFG2
at this specific activity was consistently shown to have similar immu
noreactivity to unconjugated HMFG2. For patient 13, HMFG2 con
jugates were assessed by a direct radiobinding assay which demonstrated
that, at conditions of antigen excess, >80% of the radioiodine was
bound to the target cell.

Double Label Counting. For simultaneous determination of uptake
of two labeled antibodies, or of the same antibody by a different route,
the double label counting technique of Pressman et al. (20) was used.
Briefly, the technique utilizes the different emission energies of 123Iand
i25j or nij an(j i25| so tnat tne calculation of the contribution of each

isotope to any individual count can be made from assessment of the
overlap of the counts of known standards.

Study Design. Patients were studied after full informed consent was
obtained; these studies were approved, in advance, by the Ethical
Committee of St. Bartholomew's Hospital.

In the First part of the study, patients were injected i.p. with 0.5 mg
HMFG2 and 0.5 mg UJ13A labeled with I23Iand 125Ior I31Iand '"!.

These labels were chosen depending on the proposed length of time
from injection to operation to minimize radioactive exposure. The dose
of these tracers injected was 125I,1-2 mCi; 125I,0.5-1 mCi; I3II, 1-2

mCi. All patients received a thyroid blocking regimen of potassium
iodide 120 mg/day from the day of radioiodine injection until surgery
and continued for 10 days after resumption of oral intake.

Under local anaesthesia, using a sterile technique a Wallace 14G i.v.
cannula (Wallace, UK) was introduced into the peritoneal cavity and
secured with a suture. In the absence of ascites 1500 ml of sterile
peritoneal dialysis fluid (CAPD2; 1.5% glucose; Frisenius, FRG) was
then instilled under gravity and the system tested for leaks. The anti
bodies were then infused, followed by a further 500 ml. The volume of
2000 ml was chosen as this has been shown to be the least required to
consistantly bathe the whole peritoneal cavity (21). Ascites, when
present, were drained to near dryness (as assessed clinically) before the
antibody was injected. Distribution of i.p. fluid was assessed within 2 h
by observation under a 7 camera. In all cases fluid was shown to reach
all areas of the peritoneal cavity.

From the time of instillation, all urine passed by the patient was
saved, the volume measured 12 hourly and aliquots taken and stored
for counting. Blood samples were taken at 6 and 18 h after injection
and then daily until operation. Daily whole body counting was used to
assess overall retention of radioisotope.

At laparotomy, samples of blood, normal tissue (appendix, omentum,

uterus, fallopian tubes, and cervix, etc.) and tumors were collected and
each sample weighed and counted on a Beckman 4000 y counter (Palo
Alto, CA). Ascites cells were collected by centrifugation of ascites fluid
and the cell pellet weighed and counted. No attempt was made to
separate tumor cells from benign elements in the ascites except in one
instance (case 14) where a density gradient centrifugation (Ficoll-
Hypaque; Pharmacia, UK) was used to separate red blood cells from
an ascites sample.

Results were expressed as the percentage of instilled antibody per
gram of tissue. In this way comparisons of HMFG2 uptake in normal
and malignant tissue could be made, as could comparisons of uptake
of HMFG2 and UJ13A. Each patient, therefore, served as her own
control.

All samples were assessed histopathologically to ensure tumor pres
ence or absence as expected. All tumor samples were assessed for
HMFG2 antigen expression by the immunoperoxidase technique as
described elsewhere (14) and were positive. Antigen expression varied
from tumor to tumor and within the same tumor (14).

After 10 patients had been studied in this fashion it was apparent
that absolute levels of HMFG2-radioiodine conjugate uptake in tumor,
tumor-normal tissue ratios, and HMFG2-UJ13A ratios in tumor, were
similar to those reported previously for i.v. injection of antibody. In
order to test the hypothesis that i.p. administration could produce
increased tumor uptake, a direct comparison was made of the uptake
of HMFG2 after simultaneous i.p. and i.v. injection. The study was
conducted in the same way as previously described except that no
UJ13A was injected i.p. Instead the same quantity (0.5 mg) of radioi
odinated HMFG2 was injected i.v. in 5 ml normal saline.

For these studies, early time points (4, 18, and 36 h) were assessed
as it was felt that maximum i.p./i.v. advantage would be seen before
significant amounts of labeled antibody had entered the circulation
after Â¡.p.injection.

Estimation of Free and Protein Bound Iodine in Biological Fluid. To
determine that the data obtained from these in vivo studies referred to
antibody radioiodine conjugates and not to free iodine, the proportion
of each was estimated by TCA2 precipitation. To a 1-ml sample of the

fluid to be tested (e.g., serum, ascites, and urine) was added 1 ml of
10% TCA (Sigma; Poole, UK) in phosphate buffered saline. After
standing for 15 min, centrifugation (8000 x g 5 min) was performed
and the supernatant and protein precipitate were counted separately.

RESULTS

Localization of HMFG2 after i.p. Injection in Patients with
Ovarian Cancer. After i.p. injection, the HMFG2 radioiodine
conjugate was found to localize heterogeneously in these ovar-

1The abbreviation used is: TCA, tricarboxylic acid.
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ian cancers. This variability was seen between patients (range,
0.001-0.0030%/g) and between solid tumor nodules of the
same patient (range, 0.00001-0.0200%/g). Within the same
patient, maximum localization of the conjugate was seen in
tumor nodules which were papillary and which had free access
to the peritoneal cavity. Minimal uptake was seen in solid
tumor masses, particularly those with most antigen positive
cells buried within the tumor mass. This heterogeneity made it
extremely difficult to dissect temporal trends from these studies.
Solid tumonblood ratios of 0.3-4.0 were seen, but did not
appear to increase with time after injection, while solid tu
rnor: normai tissue ratios of 0.9-10.0 were seen and did appear
to increase with time. When individual tumor nodule size was
assessed with regard to antibody conjugate uptake there ap
peared to be no relation. Tumor nodules ranged in size from
0.02 to 2.70 g (Fig. 1).

When uptake by asdics cells were assessed, a considerably
greater degree of localization was apparent. Uptake of up to
0.9218%/g was seen, in all instances uptake by asdics cells was
greater than the maximum seen for solid tumor. In one instance,
an ascites:blood ratio of 448 was seen 4 h after injection of the
antibody conjugate, this ratio had decreased to 121 by 36 h.
Ascites:normal tissue ratios of > 100 were seen at each time
point out to 36 h.

These data are summarized in Tables 2 and 3.
In one patient (No. 14), an attempt was made to increase the

tumor cell content of an ascites cell pellet by density gradient
centrifugation. This allowed the removal of the contained eryth-
rocytes and doubled the activity per gram of the cell pellet. No
attempt was made to remove other cell types such as mesothelial
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Fig. I. Graphical representation of the relationship between tumor nodule
mass and proportion injected antibody localized therein. Dependence of localiza
tion on tumor mass could not be demonstrated (Pearson's correlation coefficient,
-0.204).

cells, macrophages, or lymphocytes found in ascites, from the
cell pellet as the manipulations required were thought to make
any result obtained unreliable.

Comparison of Uptake of Specific (HMFG2) Antibody Con
jugate with Nonspecific (UJ13A) Control. With the major ex
ception of the three patients injected 72 h prior to laparotomy,
preferential uptake of the HMFG2 conjugate into tumor tissue,
when compared with the UJ13A conjugate, was seen.
HMFG2:UJ13A ratios up to 4 were recorded. Of the three
patients injected at 72 h, two were injected with the same
preparation on the same day, however, the third was injected 2
months later.

No consistent difference in conjugate localization was seen
when blood and normal tissue were examined (Table 2).

Comparison of the i.p. and i.v. Routes of Administration. After
simultaneous i.v. and i.p. injection of HMFG2 radioiodine
conjugate, consistently higher levels were seen in blood, normal
tissue, and solid tumor after i.v. than i.p. injection; i.p.:i.v.
ratios of 0.07-0.55 in solid tumor were seen. However, for
ascites cells, considerably greater localization was seen after i.p.
than i.v. injection, i.p.:i.v. ratios of 4-71 being recorded (Table
3).

Pharmacokinetics. After i.p. instillation, serum levels of iso
tope rose to peak at 8.6 Â±2.0% of the injected amount of 48
h. Assuming a mean blood volume in women of 4500 ml, the
maximal blood activity was approximately 0.002%/ml whole
blood. These data, collected on all patients up to surgery, accord
well with the data presented in Tables 2 and 3 where the blood
levels quoted are only from those patients undergoing surgery
at that time point. The clearance half-life was measured as
approximately 38 h.

Whole body activity declined exponentially with time. The
whole body half-life was 50 h when calculated from Fig. 2. It
must be noted that the data on whole body activity was collected
on only two patients up to 168 h, so data for the later time
points (>48 h) are less reliable than the earlier ones. Clearance
half-life from blood was calculated as 38 h.

Most of the radioiodine was lost in the urine, with 80% of
the injected dose excreted by this means by 168 h.

When the protein fraction of samples of peritoneal fluid,
serum, and urine was precipitated with TCA, over 90% of the
iodine precipitated from the peritoneal fluid, 80% from the
serum (taken at all time points to 168 h), but less than 10%
from the urine. Therefore, excretion of radioiodine in these
patients occurred to a large extent in the urine as nonprotein
conjugated iodine.

DISCUSSION

In a series of 18 patients with ovarian carcinoma, localization
of i.p. injected HMFG2 in tumor tissue was shown to be
approximately 0.001-0.003% of the injected amount per gram
tumor tissue. A consistent advantage of HMFG2 localization

Table 2 Localization of HMFG2-radioiodine conjugate in patients with ovarian carcinoma after i.p. injection. Comparison with negative control antibody (UJI3A)

Time
studied

(h)24

72

168Normal

tissue (% in
jectedactivity/g)No.

pa
tients4

3

2No.

samples19

19

8HMFG20.0007

Â±0.0002
0.0009

Â±0.0002
0.0003

Â±0.0001UJ13A0.0005

Â±0.000!
0.0022

Â±0.0009
0.0003

Â±0.0001Blood

(% injected ac
tivity/g)HMFG20.0017

Â±0.0007
0.0014

Â±0.0004
0.0016UJ13A0.001

5
Â±0.0005

0.0015
Â±0.0004

0.0027Ascites

(% injected
Solid tumor (% injected activity/g)activity/g)No.

samples40

22

15HMFG20.0016

Â±0.0006
0.0007

Â±0.0002
0.0030

Â±0.0009UJ13A

HMFG20.0004

0.230
Â±0.0001

0.0008
Â±0.0002

0.0010
Â±0.0002UJ13A0.015
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Table 3 Comparison ofHMFG2 localization after i.v. and i.p. injection

NormaltissueTime

studied No. pa
th)tients4

4

18 2

36 2No.

samples910

2%

injectedactivity/gIVI"0.0024

Â±0.0007
0.0026

Â±0.0006
0.0010IP10.0012

Â±0.0003
0.0005

Â±0.0001
0.0001Blood

(% injected
activity/g)IV!0.0102

Â±0.0051
0.01500.0045IP10.0004

Â±0.0001
0.00140.0003Solid

TumorNo.

samples20

11

8%

injectedactivity/gIV!0.0029

Â±0.0004
0.0029

Â±0.0005
0.0014

Â±0.0003IP10.0016

Â±0.0005
0.0005

Â±0.0001
0.0001

Â±0.0001No.

samples6

8

4Ascites%

injectedactivity/gIV!0.0121

Â±0.0072
0.0036

Â±0.0005
0.0095

Â±0.0035IP10.1792

Â±0.0032
0.2560

Â±0.1428
0.0363

Â±0.0132
'IVI, i.v.; 1

Whole body activity

Blood levels
Cumulative urinary loss

100

III
co 10
O
O

o
III
t-
o
tu

20 60 100 140 160

TIME (h) AFTER INJECTION

Fig. 2. Pharmacokinetics of i.p. injected, monoclonal antibody conjugated
radioiodine in patients with ovarian cancer. Slopes of clearance curves gives an
effective fw in whole body of 50 and of 38 h in blood.

in tumor over normal tissue was seen and a specific-nonspecific
antibody localization advantage was seen in tumor tissue.

Injection i.v. was consistently associated with higher levels of
antibody uptake in tumor tissue than i.p. injection. The absolute
levels of antibody localized in tumor tissue after i.v. injection
are similar to those previously published for these and other
antibodies (7-10).

Three patients, studied at the 72-h time point, showed no
specific localization of HMFG2. Specific and nonspecific anti
body uptake into tumor tissue was of the same order as that
seen at other time points for nonspecific uptake. Unfortunately
in these patients, no assessment of antibody immunoreactivity
was performed, as all previous assessments had shown no loss
of activity by the method of iodination used. Thus, loss of
HMFG2 specific activity at iodination may be the reason for
these data; however, it is difficult to understand why this should
not have occurred on other occasions.

Data from animal xenograft experiments suggest that, after
i.v. injection, specific uptake of antibody is inversely propor
tional to tumor mass (22). When tumor mass and antibody
uptake were correlated in this study, no such relationship could
be demonstrated. The proportion of antibody localized in a
gram of tumor tissue was not dependent on the size of the
tumor nodule from which it came.

To date, two other studies have been published for compari
son with these data on i.p. injection. Larson et al. (23) investi

gated two patients with pseudomyxoma peritonei from gas
trointestinal cancer after i.p. injection of the monoclonal anti
body B72.3 labeled with I3II and 0.02-0.92% injected dose per

gram of tumor was recovered at surgery. Paganelli et al. (24),
investigated the i.v. and i.p. routes of administration of labeled
monoclonal antibodies in patients with peritoneal deposits from
colon cancer. Although absolute tumor levels were not reported,
the statement was made that no concentration advantage was
shown for the i.p. over i.v. administration although tu-
morrnontumor ratios were higher when the antibody was given
i.p.

It is therefore clear that i.p. instillation of specific monoclonal
antibody has not led to the major concentration advantages in
solid tumor which were expected.

For antigen positive ascites, however, there was demonstrated
a 4- to 71-fold advantage of i.p. instillation over i.v. In addition,

in individual patients the absolute levels of antibody uptake
ranged from 0.0121 to 0.9218% g ascites cells. This variation
may be due to variations in the HMFG2 antigen positive cancer
cell content in the ascites cell pellet and the presence of greater
or lesser amounts of HMFG2-antigen negative, normal cells.
The major observation made was that in these patients the
localization of HMFG2 onto ascites cells was significantly
greater than in solid tumor and that ascites cells:normal tissue
ratios were 192-4553.

These data are generally consistent with those derived in
nude mice studies using s.c. and i.p. xenografts of human
ovarian cancer (19). Using these models, it was shown that
concentration of radioisotope-antibody conjugate in solid tu
mors was proportional to concentration of conjugate in blood,
regardless of route of administration. However, for ascites, a
consistent concentration advantage was seen when the conju
gate was given i.p. That study suggested that direct access to
solid tumor was not available from the peritoneal cavity and
that absorption into the vascular compartment was required for
distribution to tumor. In these patient studies, however, the
highest absolute concentration and best tumonblood ratio was
seen at 4 h, before there had been significant absorption into
the vascular compartment. These levels were low relative to i.v.
injection, and may represent antibody bound peripherally to
antigen directly exposed to the peritoneal cavity.

This study was designed to assess if sufficient discrimination
between antibody uptake in normal tissue and tumor and be
tween tumor and blood could be achieved by the i.p. route of
administration to allow antibody guided 131Iregional irradiation
therapy as proposed by several groups (25-27). It is known that
the dose to any target tissue is K x r,,,x C, where K is a constant
dependent on the isotope and target tissue, tv, is the effective
half-life of that isotope in the target tissue, and C is the
concentration of isotope in the tissue. The /./, value in tumor
has been assessed by Larson et al. (23) as 120 h; A/,in blood has
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been measured in this study as 38 h. Then,

A,

120 C *,
38 Cb Kb

where A is dose to tumor and D,, is dose to blood.
For efficacy of tumor cell death, the dose to tumor value

needs to be >5000 cGy and for limitation of toxicity the dose
to blood value must be <200 cGy (6). Then the minimum
requirements (tumonblood ratio) for safe, effective therapy are

5000= 120 C200 ~ 38 C K-7 assuming that -7 approximates 1
M> "b

i.e.,

C. _ 5000 38 _
Cb 200 120

In this study a localization advantage of >8 was not observed
for solid tumor; however, when ascites and blood concentrations
of isotope were examined, their ratio consistently surpassed
this figure. It is acknowledged that these calculations are greatly
simplified and represent the minimum requirements for ther
apy. The use of more sophisticated microdosi metry calculations
is unlikely to be more encouraging, as the presence of viable,
antigen negative tumor cells in any tumor cell population means
that a tumoricidal dose of irradiation has to be delivered to the
whole tumor and not just to the antigen positive cells. The
overall tumor concentration of isotope is therefore important.
The influence of alternative radioisotopes on these calculations
is not yet known.

On the basis of these data it is predicted that the use of
injected [13II]HMFG2 guided radiotherapy will not be effective

in treating solid tumor deposits in ovarian cancer, but may be
extremely effective in treating recurrent ascites.
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