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Abstract Malignant ascites is a manifestation of end stage events in a variety of cancers with significant morbidity and a
poor prognosis.This study prospectively evaluated factors predicting poor prognosis in patients with malignant ascites.
Clinico-pathologic data of patients with malignant ascites at our institution over a period of 18 months were prospectively
analysed. Predictors of poor survival were evaluated and survival compared among different cancer groups. A total of 150
patients (96 females, 54 males) with median age of 63 (19-95) years were studied. The commonest cancer was ovarian. Liver
metastases were significantly commoner in the gastrointestinal cancers (P=0.0001). Serial paracentesis was offered to 131,
chemotherapy in 89, diuretics in 35, intraperitoneal monoclonal antibody in 6 and 7 patients had drainage at surgery. The
median survival after the diagnosis of malignant ascites was 9.2 months. Ovarian cancer and female gender favour longer
survival while poor performance status, low serum albumin/serum protein, liver metastases, high serum urea, creatinine and
total bilirubin levels adversely affected survival. The independent prognostic factors for survival were poor performance
status, cancer type, liver metastases, low serum albumin and high urea levels. The cancer type and performance status sig-

nificantly influence the choice of treatment option.
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1. Introduction

Malignant ascites signals end stage events in a wide
spectrum of cancers and is associated with significant mor-
bidity. It accounts for about 10% of all cases of ascites and
usually caused by ovarian, breast, oesophageal, gastric, co-
lorectal, lung, pancreatic, hepatobiliary, primary peritoneal,
genitourinary carcinomas and malignancy of unknown pri-
mary[1-4]. We recently demonstrated in a retrospective
study that more than 50% of patients with malignant ascites
presented with ascites at the initial diagnosis of their cancer
[4]. The onset and progression of malignant ascites is asso-
ciated with deterioration in quality of life (QoL) and a poor
prognosis. Few studies have reported on the natural history
of malignant ascites but there are no clinical predictors that
identify cancer patients who will develop this distressing
entity; hence there are no preventive measures for its de-
velopment.

There are different approaches to the treatment of malig-
nant ascites but most are for symptomatic relief with few
treating the underlying cancer. There is no generally ac-
cepted evidence based guidelines for evaluation and treat-
ment of this condition. The main stays of treatment include
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symptomatic paracentesis, diuretics, systemic and intrap-
eritoneal chemotherapy and peritoneovenous shunting. Re-
cently, there are new emerging treatment concepts based on
the increasing and better understanding of the aetiopatho-
genesis and pathophysiology of malignant ascites. It is en-
visaged that QoL and possibly the survival of patients with
malignant ascites may be improved with increasing avail-
ability and use of appropriate multimodality therapy in-
cluding potent combination chemotherapy. Only few studies
have reported some factors affecting survival in patients with
malignant ascites and are largely retrospective[4-8]. There is
therefore need for a prospective study to evaluate the pre-
dictors of poor prognosis and survival in patients with ma-
lignant ascites.

2. Objectives

The objectives of this study were to determine the pattern
of cancers causing malignant ascites and prospectively
evaluate factors predicting poor prognosis.

3. Methods

Consecutive patients with malignant ascites treated at the
Nottingham City Hospital over a period of 18 months were
prospectively reviewed. The patients included in this study
had clear confirmation of malignant origin of their ascites.
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Malignant origin of the ascites in these patients was con-
firmed by one or more of cytological examination, imaging,
laparoscopy or laparotomy.

Clinico-pathological data of the patients were prospec-
tively collected and predictors of poor survival were evalu-
ated and survival compared among different cancer groups.
The data collected included demographics, primary cancer
entity, time interval between the diagnosis of the primary
cancer and that of the ascites, methods of diagnosis of ascites,
laboratory parameters at diagnosis, the presence of metas-
tases at diagnosis of ascites, performance status as measured
by Karnofsky index scoring system[9] and Eastern Coop-
erative Oncology Group (ECOG) performance scale[10],
treatment of ascites and overall survival.

Statistical analysis was by the SPSS version 13.0 (SPSS,
Chicago, Illinois, USA) using Mann-Whitney U-test and log
rank test.Univariate and multivariate survival analyses were
performed using the Kaplan-Meier survival function and
Cox proportional hazard model with factors achieving
p-value <0.05 considered significant.

4. Results

There were 150 patients with malignant ascites during this
period with 96 (64%) females and 54 (36%) males. The
median age at diagnosis of the ascites was 63 (19-95) years.
The cancer types causing the ascites are shown in figure 1.
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Figure 1. Primary cancer types causing malignant ascites

The median time interval between the diagnosis of the
cancer of origin and that of the ascites was 1 (0-146) months.
In fact 54% of patients had their ascites at first diagnosis of
their cancer and the median of 1 (not 0) months represents a
delay in diagnostic investigations in a few patients. Sixty-
seven percent of the patients had their ascites diagnosed
clinically and those with subclinical ascites, diagnosis was
made at laparoscopy, laparotomy or with imaging investi-
gations [Computerised tomography (CT) and ultrasound
scans].

The sites of metastases at diagnosis of the ascites as
demonstrated by diagnostic imaging techniques included
peritoneal (126 patients), liver (46 patients), bone (10 pa-
tients), lung (16 patients), lymph nodes (11 patients).
Thirty-one per cent of the patients had liver metastases and
was commonest in patients with cancers of gastrointestinal
origin at 78.3%, followed by breast and ovarian cancers at
8.7% respectively and 4.3% in ‘other’ cancers. The differ-
ence in the incidence of liver metastases in the tumour
groups is statistically significant (P=0.0001). Bone metas-
tases were most common in patients with a breast primary.
Immunocytochemistry of the ascites was positive in 99
(66%), negative for cancer cells in 27 (18%), suspicious in
13 (8.7%) and was not performed in 11 (7.3%). There was no
metastasis detected in 9 patients on imaging techniques. Of
these cytology was positive in 5, negative in 2 and suspicious
in 2 patients. The median total serum protein and albumin at
diagnosis of the ascites in the 150 patients were 63 (41-80)
g/l and 26 (13-48) g/l respectively. The median serum urea,
creatinine and total bilirubin at diagnosis of ascites were 5.7
(2.2-33.8) mg/dl, 81 (43-324) mg/dl and (2-500) mg/dl re-
spectively. There is a significant correlation between the
presence of liver metastases and low total serum protein
(p=0.026), low serum albumin (p=0.005) and high total
serum bilirubin (p=0.0001).

The most common treatment offered for the ascites was
serial paracentesis in 131 (87.3%) patients with mean of 2
(1-13) drainages required. Seven out of 150 (4.7%) patients
had the initial drainage of their ascites either at laparoscopy
or laparotomy with only 1 requiring further paracentesis and
the remaining 6 patients had no need for a further drainage
procedure. These patients who had drainage at surgery or
required no drainage at all during their hospital episode had
subclinical ascites that were either diagnosed radiologically
or incidentally found at laparoscopy or laparotomy. None of
the patients in this series had either continuous catheter
drainage or peritoneovenous shunt placement. Diuretics
were used in 35 patients with spironolactone, an aldosterone
antagonist used in 30 (85.7%), frusemide in 2 (5.7%) and
combination of both in 3 (8.6%). Diuretics tended to be used
in patients with liver metastasis (33/46). Intravenous or oral
single or combination chemotherapy was given in 89 (59.3%)
patients (37 ovarian, 26 gastrointestinal, 8 breast, 18 ‘other’
cancers). The commonest chemotherapy in ovarian cancer
was a carboplatin-based regimen. The remaining 40.7% of
the patients were entered into the palliative care pathway and
had only symptomatic control of their malignant disease
process.

Follow up was until death or at least 7 months after di-
agnosis of ascites. There were 43 patients who were still
alive at the end of the study (follow up range 7-61 months).
The overall median survival after the diagnosis of malignant
ascites was 7.17 (95% CI, 4.53-9.81) months. Forty-nine out
of 150 patients had subclinical ascites mostly from ovarian
cancer and these had a significantly longer median survival
than patients with clinical ascites (p=0.0001). Patients with
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ovarian cancer had better survival than those with other
cancer groups (P=0.0001). Patients with ascites of gastroin-
testinal cancer origin generally had the worst survival (Fig-
ure 2).

Levels of serum albumin, total protein, urea, creatinine
and bilirubin at diagnosis of ascites significantly affected
survival. Low serum albumin (below 30 g/l) and low serum
total protein (below 60 g/l) are both associated with poor
overall survival (P=0.0001, P=0.025 respectively) while
high levels of serum urea (above 6.5 mg/dl), creatinine
(above 100 mg/dl) and bilirubin (above 17 mg/dl) adversely
affected long-term survival (P=0.0001, P=0.001, P=0.0001)
respectively. The presence of liver metastases was associated
with worse survival in all cancer groups (P=0.0001). Fe-
males survived longer than the males (P=0.0001) but this is
likely to be due to better prognosis with ovarian and breast
cancer groups. Patients with poor performance status either
as classified by Karnofsky index score below 60 or ECOG
score above 2 did worse (P= 0.0001). There was improved
survival in those patients who had chemotherapy (P=0.0001)
but this again may be due to selection bias. Multivariate Cox
regression analysis showed cancer type, low serum albumin

levels, the presence of liver metastasis, patient performance
status and high serum urea levels to be independent prog-
nostic factors for overall survival [tables 1 and 2].
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Figure 2. Kaplan-Meier survival curve comparing survival in patients with
malignant ascites from different cancer groups

Table 1. Predictors of poor prognosis in patients with malignant ascites on univariate analysis

Factors Alive Dead P-value
Female 38 58
Gend 0.0001
ender Male 5 49
<65 years 27 62
Age >65 years 16 45 0.074
Breast cancer 4 8
GIT cancer 11 60
Cancer group: Ovarian cancer 19 24 0.0001
‘Other’ cancer 9 15
. >60 42 58
Karnofsky index score: <60 N 9 0.0001
1/2 42 56
E : 0.0001
COG score 34 N 19
.. . Yes 31 18
Subclinical ascites: No 12 29 0.0001
. . Yes 5 41
Liver metastasis No 33 6 0.0001
Normal 23 31
Ibumin level 0.0001
Serum albumin levels Low 20 76
. Normal 28 48
Serum protein levels Low 15 59 0.0001
Normal 35 55
Serum urea levels Low 3 ) 0.0001
N 1 41 84
Serum creatinine levels: I(-)I?grila > 23 0.0001
Normal 40 83
S bilirubin level 0.0001
erum bilirubin levels High 3 24
Table 2. Independent prognostic factors in patients with malignant ascites
Factors SE P-value RR 95% CI
Primary cancer type 0.143 0.017 1.711 1.026-2.941
Performance status 0.266 0.0001 4.537 2.694-7.639
Liver metastasis 0.261 0.034 1.620 1.372-3.035
Serum albumin levels 0.275 0.027 1.834 1.011-3.140
Serum urea levels 0.240 0.003 2.041 1.276-3.266
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5. Discussion

Malignant ascites is a significant clinical problem with
increasing burden in the oncological and palliative care
medicine. It is associated with a progressively deteriorating
quality of life (QoL) and a poor prognosis. However, with
better understanding of the pathophysiology of malignant
ascites, better diagnostic evaluation and the use of multi-
modality therapy, it is anticipated that the QoL and survival
of these patients may be improved. There are few studies
evaluating the natural history of malignant ascites and the
prognostic factors relating to survival but they are largely
retrospective[4-8].

We recently performed a retrospective study which
showed that ovarian cancer was the commonest cause of
ascites with far better prognosis than patients with gastroin-
testinal cancers. The study also demonstrated some other
important prognostic factors affecting long term survival[4].
However, the study being retrospective was limited by not
been able to evaluate the role of performance status and other
biochemical parameters on the overall survival of patients
with malignant ascites. The aim of the current study was
therefore to evaluate prospectively prognostic factors af-
fecting long term survival in patients with malignant ascites.

Again, the commonest cancer of origin leading to malig-
nant ascites in the current series was ovarian representing
29% of the total patient population. There is a predominance
of the female patient population at 64% (96/150) similar to
our previous studies[4,5] and this is accounted for by the
predominance of the ovarian and breast cancers in the study
population. Fifty-four per cent of our patient population
presented with malignant ascites at the initial diagnosis of
their cancer and this is similar to the series previously re-
ported[4,5]. These patients were mainly the ovarian and the
gastrointestinal cancer groups, while patients with breast
cancer tended to develop ascites due to their cancers months
or years after their primary cancer had been diagnosed and
treated. There was only one patient with malignant ascites
due to an unknown primary cancer in the present study and
this is far less than the proportions in the previous studies
reported at 8-23%[4,5,11]. This is probably due to im-
provements in determination of tumour of origin by multi-
modal techniques such as imaging, laparoscopy and immu-
nocytochemical analysis. In this prospective series, 9 pa-
tients had no evidence of metastases on imaging. However 7
out of the 9 had malignant or suspicious cytology and
therefore, probably had peritoneal carcinomatosis not de-
tected on CT. Cytology was negative in two patients but they
had clinical and imaging evidence of the primary tumour
with no other cause of their ascites. It may be that the cy-
tologically negative patients also had peritoneal carcinoma-
tosis that was not picked up by imaging investigations, al-
though Runyon et al[3] previously showed that of their total
number of patients with malignant ascites, 53.3% had peri-
toneal carcinomatosis and all of this group had a positive
cytology suggesting a near 100% sensitivity of cytology in

patients with peritoneal carcinomatosis.

Sixty-eight (45%) of our patients are still alive after a
minimum follow up of 7 months and most of them are in the
ovarian cancer group. Ovarian cancer is usually amenable to
debulking surgery and has a good response to chemotherapy.
Our finding that ascites of ovarian origin has a better median
survival than all other cancer groups agrees with previous
studies[4-8]. This also may have been responsible for the
better survival seen in women compared to men. 86% (37/43)
of our patients with ovarian cancer had chemotherapy which
was mainly a carboplatin based regime with a measure of
response.

We have prospectively evaluated various factors that af-
fect survival in patients with malignant ascites and our
findings apart from factors identified by previous studies
[4-8] has shown the significant role of performance status
and other biochemical parameters. Patients with gastroin-
testinal cancer particularly have a very poor survival com-
pared with the ovarian cancer group. There is an increasing
use of aggressive multimodality therapy including combi-
nation chemotherapy, 59% received chemotherapy in the
current study compared to 49% and 41% in our previous
studies respectively[4,5]. Furthermore, there is a progressive
improvement in the success rates of the use of chemotherapy
especially in breast and ovarian cancers. Patients who had
chemotherapy also survived longer than those who did not
receive chemotherapy but again this is likely to be multi-
factorial such as response of cancer and ascites to chemo-
therapy, the higher proportion of the ovarian cancer in the
chemotherapy group and the fact that patients selected for
chemotherapy are those with relatively good performance
status and longer life expectancy.

The presence of liver metastases at the time of ascites
diagnosis was a significant predictor of poor survival both on
univariate and multivariate analyses. This finding was
similar to that from previous studies[4-6,8]. Patients with
gastrointestinal cancer were found to be more likely to have
liver metastases and accounted for 78% of cases with hepatic
metastases. Patients with liver metastases in this study
tended to be given diuretics on the understanding that their
ascites is likely caused by the renin-angiotensin-aldosterone
pathway in some similar fashion to cirrhotic ascites. Diu-
retics have been shown to be more effective in the presence
of liver metastases[2,12,13]. Low levels of serum albumin
and total proteins are significant factors affecting survival
adversely. In fact low serum albumin is an independent
prognostic factor especially in the non-ovarian cancer groups.
There are no other studies that have reported the prognostic
roles of serum albumin and total protein in malignant ascites
except our previous studies[4,5]. The poor prognostic role is
likely to be related to poor nutritional reserve, association of
low total serum protein with the presence of liver metastases
and impaired immune network function in this group of
patients[4]. Our findings in the current study and as previ-
ously shown also demonstrated that female gender is asso-
ciated with longer survival and a better prognosis and we
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believe that this is due to the combined preponderance of
ovarian and breast cancer groups.

Karnofsky performance index scale or ECOG perform-
ance score are two popular indices for clinical estimation of a
patient’s physical state, performance and prognosis[9,10].
They are useful tools for determining a patient’s suitability
for therapy and measuring outcome. Performance status
either as evaluated by Karnofsky performance index score or
Eastern Cooperative Oncology Group (ECOG) performance
score has been hereby shown to be a significant predictor of
survival in patients with malignant ascites. Patients with

poor performance status generally had worse overall survival.

Performance status score is an important tool in predicting
patients’ life expectancy, selection for multimodality treat-
ment of malignant ascites and prognosis. Patients with high
serum creatinine, urea and bilirubin, an indication of multi-
organ dysfunction have worse overall survival. Patients’
selection and the choice of treatment option for patients with
malignant ascites will be greatly enhanced by applying these
identified factors. The patients who had no chemotherapy
(41%) in this series generally are those with poor perform-
ance status and were entered into the palliative care pathway
and had only symptomatic control of their symptoms from
the malignant disease process.

Serial paracentesis was still the commonest treatment of-
fered to patients with symptomatic malignant ascites fol-
lowed by chemotherapy and the use of diuretics. Paracente-
sis provides relief of symptoms for patients with malignant
ascites and improves their quality of life[14]. Lee et al[15] in
a survey of Canadian physicians’ practice showed that the
use of diuretics was the second preferred treatment after
therapeutic paracentesis though it was not felt to be effective
in the treatment of malignant ascites. Current study clearly
showed that chemotherapy is becoming popular as a domi-
nant treatment options in carefully selected patients with
malignant ascites and this is clearly due to progressive suc-
cess rates in the use of new chemotherapeutic agents for
cancers. The group of patients who had drainage at surgery
and required no further drainage and those who required no
drainage at all during the course of their hospital episode
were those with subclinical ascites that were either diag-
nosed radiologically or incidentally found at laparoscopy or
laparotomy. There is no prospective study evaluating the role
of diuretics and no general consensus for the use of diuretics
in the treatment of malignant ascites. Therefore further
studies are required in order to identify those patients who
will benefit from this therapy. Six patients in this study had
intraperitoneal monoclonal antibody (Catumaxumab)
against epithelial cell adhesion molecule (EpCAM) as part of
a large multicentre randomised phase II/III clinical trial. The
results of this clinical trial are eagerly awaited. None of the
patients evaluated had intracavitary chemotherapy, radio-
therapy or matrix metalloproteinases inhibitors (MMPs). The
role of intraperitoneal chemotherapy for treating malignant
ascites is increasingly being advocated. Intraperitoneal
chemotherapy is more effective in a situation when the tu-
mour has been previously responsive to systemic chemo-

therapy especially in ovarian and breast cancer ascites[16]. A
therapeutic effect is best achieved in the state of minimal or
microscopic tumour load and setting of hyperthermia be-
cause of limited drug penetration[17]. The results from these
agents used intraperitoneally are encouraging but there are
no large series on this regimen of treatment for malignant
ascites. There is therefore need for large multicentre ran-
domized trials to further evaluate this therapy in malignant
ascites in order to assess its efficacy and draw evident and
meaningful conclusion.

6. Conclusions

The overall prognosis of patients with malignant ascites is
poor and patients are typically in the palliative phase of care
when they present. However, patients may be successfully
palliated by careful selection and appropriate offer of therapy
tailored towards individual patient’s characteristics and
primary cancer type. The use of identified predictors of poor
prognosis will assist the clinician in patients’ selection and
the choice of treatment option. The prognosis in malignant
ascites is significantly determined by the origin of the pri-
mary cancer, performance status, presence of hepatic me-
tastases and serum albumin concentration. Malignant ascites
of ovarian origin has a better prognosis while patients with
malignant ascites of gastrointestinal origin have the worst
outcome. The independent prognostic factors mentioned
above should be used to select patients for multimodality
therapy as this may offer adequate palliation, improved
quality of life and prolonged survival.
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