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Abstract
Purpose: Paracentesis is among the most widely utilised treatments for Malignant ascites (MA). However, paracentesis in patients with MA has
the potential to be associated with life-shortening effects. Thus, this study aimed to investigate whether paracentesis affected the duration of
survival in such patients.

Methods: We performed a post-hoc analysis of a prospective multicenter observational study investigating the dying process and end-of-life
care in patients with terminal cancer, admitted to 23 palliative care units in Japan. Survival duration was compared between patients who did
(paracentesis group) and did not undergo paracentesis (non-paracentesis group). We used inverse probability of treatment weighting (IPTW) to
control for baseline covariates between groups.

Results: Among the 1,896 initially enrolled patients, 568 with ascites were included in the study cohort. Eighty-�ve (15.0%) patients underwent
paracentesis. The primary tumor site was the pancreas (51.9%, n=295), followed by the gastrointestinal tract (22.7%, n=129). Non-adjusted
median durations of survival were 22 days (95% con�dence interval [CI]: 16–25) and 12 days (95% CI: 11–13) in the paracentesis and non-
paracentesis groups, respectively (hazard ratio [HR]: 0.69, 95% CI: 0.54–0.88; p=0.003). The IPTW-adjusted median survival durations were 22
(95% CI: 16–25) and 16 days (95% CI: 12–22) in the paracentesis and non-paracentesis groups, respectively (HR: 0.89, 95% CI: 0.64–1.24;
p=0.492). No serious adverse events occurred in the paracentesis group.

Conclusions: Paracentesis does not negatively affect the survival of patients with cancer and MA and can be a standard treatment in palliative
care settings. 

Introduction
Ascites is characterized by abnormal �uid accumulation in the peritoneal cavity.1 Malignant ascites (MA), which is mainly caused by peritoneal
carcinomatosis, accounts for approximately 10% of all ascites cases.2,3 Intra-abdominal cancers, including pancreatic cancer, gastric cancer,
uterine cancer, ovarian cancer, and malignant lymphoma, are common causes of MA and account for 30–54% of all cases.4–7 Patients are
typically in the palliative phase of care when they develop ascites.8 Thus, the optimal intervention should be both effective and have a minimal
negative impact on quality of life.9

Patients with MA often experience distressing symptoms such as abdominal pain, bloating, loss of appetite, weight gain, impaired movement,
fatigue, shortness of breath, and dyspnea.10–12 Moreover, MA is associated with progressive deterioration in quality of life and poor
prognosis.8,13,14 Researchers have investigated several treatment options, including diuretics, paracentesis, tunneled catheters, intraperitoneal
ports, peritoneovenous shunts, intraperitoneal catumaxomab, and hyperthermic intraperitoneal chemotherapy, for alleviating these symptoms.12

However, no standardized treatment for MA has been established because the evidence supporting the e�cacy and safety of each approach is
weak.1,12

Given that it temporarily relieves symptoms in most patients, paracentesis is the most common therapeutic option for chemotherapy-resistant
cases and is weakly recommended in the current guidelines.1,9,15,16 Palliative paracentesis is frequently performed for patients with cancer in
clinical practice; however, there is no high-quality evidence regarding its e�cacy and feasibility in palliative care settings. In palliative care units
(PCUs), the comfort of patients during their last days is more important than their life expectancy. However, in interventions that may have life-
shortening effects, survival is a common focus of ethical debate, and families, physicians, and nurses may have concerns and feelings of guilt
about whether they might be hastening a patient’s death.17,18,19 Therefore, determining whether paracentesis shortens the survival of patients
with MA is critical for establishing the optimal symptom control strategy in these patients.

This study aimed to investigate the association between paracentesis and the survival of patients with MA using data from a large-scale,
multicenter, prospective, observational study. We hypothesized that paracentesis would shorten the duration of survival in patients with terminal
cancer.

Methods

Study design and participants
We performed a post-hoc analysis of a multicenter, prospective, observational cohort study known as the East-Asian collaborative cross-cultural
Study to Elucidate the Dying process (EASED), which addresses the dying process and end-of-life care in patients with terminal cancer admitted
to PCUs in Japan.20 The EASED enrolled and followed up participants from 23 palliative care institutions across Japan between January 1,
2017 and June 30, 2018. Consecutive eligible patients were enrolled if they had been newly referred to the participating PCU during the study
period. All interventions and observations were carried out within routine clinical practice. The inclusion criteria for the present study were as
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follows: (1) age ≥18 years), (2) diagnosis of locally extensive or metastatic cancer (including hematological neoplasms), and (3) admission to
the PCU. Patients who were scheduled for discharge within 1 week or those who did not want to be enrolled, were excluded.

Using the EASED data, we aimed to assess the impact of paracentesis on prognosis in patients with MA. The participants in this study were
patients with ascites on admission to PCUs. Patients without symptoms caused by ascites on admission were not excluded, as they may have
become symptomatic and undergone paracentesis during hospitalization.

The EASED study was performed in accordance with the ethical standards of the Helsinki Declaration and the ethical guidelines for
epidemiological research presented by the Ministry of Health, Labour and Welfare in Japan. The study protocol was reviewed and approved by
the local institutional review boards of all participating institutions. Written consent was waived in accordance with local regulations.

Procedures
In this study, we de�ned paracentesis as the removal of ascitic �uid from the abdominal cavity via a temporarily inserted needle or catheter to
relieve abdominal pressure and alleviate ascites-related symptoms.1,10,21 This de�nition did not include diagnostic paracentesis. As part of
routine clinical practice, paracentesis was performed when clinically indicated (i.e., mainly based on the patient’s symptoms). The volume of
paracentesis and whether additional arti�cial hydration or albumin infusion was performed was decided by the primary palliative care
physician.

We collected data regarding patient’s age, sex, primary tumor site, and the presence/absence of metastatic lesions at admission. Laboratory
data (i.e., albumin, total bilirubin, creatinine, and C-reactive protein) had been recorded because many patients underwent routine blood tests at
admission. Furthermore, we recorded the Karnofsky Performance Status (KPS), co-treatments (i.e., hydration volume and the use of diuretics,
corticosteroids, opioids, and albumin infusion), and ascites features (i.e., gross appearance, volume of paracentesis, history of paracentesis
before admission) on the day of the �rst paracentesis in the PCU. In addition, we used a numerical rating scale (NRS) to assess abdominal
distension prior to paracentesis and on the following day. Adverse events that may have been caused by paracentesis were recorded in
accordance with the Common Terminology Criteria for Adverse Events version 4.0. On the day of death, the date of death and number of
paracentesis procedures performed during the PCU stay were recorded. All measurements were performed by patients’ primary palliative care
physicians during daily clinical practice using a structured data-collecting sheet designed for the study. Patients who were discharged were
followed up for 6 months from baseline.

Statistical analysis
First, the characteristics of patients with MA were described, and their survival was compared with that of patients without MA using the log-
rank test.

Then, we constructed a propensity score (PS) model (the conditional probability of undergoing paracentesis) by selecting a set of confounders
between treatment assignment (undergoing paracentesis) and outcome (survival from admission to death), based on a backdoor criterion using
a directed acyclic diagram (DAG) that draws the causal network linking receiving paracentesis, survival, and other variables.22–25 The DAG
included both measured variables at admission (i.e., patient characteristics [age, sex, KPS, primary tumor site, and liver metastasis],
complications [malignant bowel obstruction], laboratory data [albumin, C-reactive protein, total bilirubin, and creatinine], presence of symptoms
owing to ascites, and opioid consumption) and an unmeasured variable (i.e., ascites volume). Variables selected as confounders (see Figure,
Supplemental Digital Content 1, which demonstrates these variables). Albumin and C-reactive protein were used as markers of cachexia, while
total bilirubin and creatinine were used as markers of hepatic and renal failure, respectively.

Next, under the missing at random assumption, we performed multiple imputations by chain equations to impute missing values for KPS (0.1%),
albumin (12.7%), total bilirubin (13.6%), creatinine (11.4%), and C-reactive protein (13.6%).27 The variables included in the imputation models
were the same as those in the PS model. In total, ten complete datasets were generated for subsequent analyses.

We compared baseline characteristics between patients who did not undergo paracentesis (non-paracentesis group) and those who did
(paracentesis group). The balance in covariates was assessed using the standardized mean difference (SMD). SMD >0.1 was interpreted as a
meaningful difference.

To account for selection and confounding biases, the observed differences in baseline covariates between the two groups were adjusted using
the inverse probability of treatment weighting (IPTW) method.23,24 In this method, the PS for each patient was estimated using multivariate
logistic regression of the PS model. Subsequently, the PS values from the ten imputed datasets were pooled according to Rubin’s rule.27 Finally,
scores in the non-paracentesis group were weighted by the average treatment effect for treated weight: [PS/(1-PS)]. This method produces a
weighted pseudo-sample of patients in the reference group with the same distribution of measured covariates as in the exposed group.
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Survival was calculated from the day of admission to the day of death. Adjusted Kaplan–Meier curves were computed based on inverse
probability weights, and a univariate inverse probability-weighted Cox proportional hazards model was used to estimate the IPTW-adjusted
hazard ratio (HR) for patient survival in the paracentesis and non-paracentesis groups. Furthermore, subgroup analyses were performed to
investigate the IPTW-adjusted HR of the paracentesis and non-paracentesis groups according to some of the baseline covariates, including age,
sex, KPS, primary tumor site, liver dysfunction (de�ned as total bilirubin higher than 4.0 mg/dL at admission), and renal dysfunction (de�ned as
creatinine higher than 1.5 mg/dL at admission).

Finally, two sensitivity analyses were conducted to assess the robustness of the results. First, 265 patients without symptoms of ascites at
admission were excluded to determine whether results varied according to patient selection. Second, patients who were discharged alive were
excluded to determine whether results were affected by the censored population.

All statistical analyses were performed using R version 3.5.3 (R Core Team 2019, Vienna, Austria). All p-values were two-sided, and p-values
<0.05 were considered signi�cant. Imputation of missing data was conducted using the ‘‘MICE’’ package, and survival analyses were performed
using the ‘‘survival’’ package.

Role of the funding source
This work was supported by Grant-in-Aid from the Japanese Hospice Palliative Care Foundation and JSPS KAKENHI (Grant Number
JP20K16567).

Results

Patient characteristics
A total of 1,971 patients were assessed for eligibility (Figure 1). After excluding 45 patients who were prescheduled for discharge within a week
and three who personally or whose families declined participation, 1,926 patients with advanced cancer were enrolled. Among those patients, 30
were excluded because they were lost to follow-up, and 1,328 were excluded because they had no ascites. Thus, the population for analysis
included 568 patients.

The patient characteristics after imputation are summarized in Table 1. The median age was 71 years, and 55.6% of patients were male. The
most common primary tumor site was the gastrointestinal tract (51.9%), followed by the pancreas (22.7%) and ovaries (19.5%). The median
KPS was 40. Symptoms of ascites were present in 53.3% of patients. The median Memorial Delirium Assessment Scale score was 0.0.

The median duration of survival from admission among the 568 patients with ascites was 13 days (95% con�dential interval [CI]: 12–14), which
was signi�cantly shorter than that among the 1,328 patients without ascites (21 days, 95% CI: 19–23; log-rank p<0.0001; (see Figure,
Supplemental Digital Content 2).

Characteristics of paracentesis
Among the 568 included patients, 85 underwent paracentesis during their PCU stay. The characteristics of the patients that underwent
paracentesis are summarized in Table 2. Paracentesis was performed prior to enrolment in 62.4% of patients. The median time from admission
to the day of paracentesis was 3 days (interquartile range [IQR]: 1–7 days). The median number of paracentesis procedures performed during
the PCU stay was 2 (IQR: 1–3), and the median volume of the removed ascites was 2000 mL (IQR: 1700–3000 mL). Serous, hemorrhagic, and
chylous ascites were present in 80%, 14%, and 7% of patients, respectively. More than half of the patients received no additional arti�cial
hydration during or after paracentesis, and 5.9% of patients received albumin infusion during paracentesis. The concomitant medications used
by patients on admission included diuretics (35.7%), corticosteroids (21.4%), and opioids (50.6%). The median NRS values for abdominal
distension before and on the day following paracentesis were 7.5 and 4.0, respectively. There were no adverse events with grades higher than 3.
Mild ascitic leakage and hypotension developed in 8.1% and 5.3% of patients, respectively. Three patients (3.5%, 95% CI: 0.7–10) died within 3
days after paracentesis.

Balance between covariates of the non-paracentesis and paracentesis groups
Comparisons of the baseline covariates between the two groups are presented in Table 1. Patients in the paracentesis group were signi�cantly
younger, had better performance status, experienced more frequent symptoms due to ascites, experienced less severe agitated delirium, had
higher serum albumin levels, and had lower C-reactive protein and creatinine levels than those in the non-paracentesis group. There were no
signi�cant differences in age, sex, or primary tumor site between the two groups. After PS weighting, the standardized difference for each
covariate was <0.1, indicating that the weighted population in the two groups was comparable.

Patient survival according to paracentesis
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Figure 2 shows the Kaplan–Meier curves for survival after admission to the PCU according to paracentesis in the non-adjusted and IPTW-
adjusted cohorts. The non-adjusted median durations of survival were 22 days (95% CI: 16–25) and 12 days (95% CI: 11–13) in the
paracentesis and non-paracentesis groups, respectively (HR 0.69, 95% CI: 0.54–0.88; p=0.0027). The IPTW-adjusted median durations of
survival were 22 days (95% CI: 16–25) and 16 days (95% CI: 12–22) in the paracentesis and non-paracentesis groups, respectively (HR 0.89,
95% CI: 0.64–1.24; p=0.49).

Subgroup analysis
To compare survival between the paracentesis and non-paracentesis groups, we performed a weighted subgroup analysis according to baseline
covariates including age, sex, KPS, primary tumor site, liver dysfunction, and renal dysfunction. There was no signi�cant heterogeneity across all
subgroups. Paracentesis was not associated with a signi�cant survival risk in any of the subgroups (Figure 3).

Sensitivity analyses
After excluding the 265 patients whose ascites was asymptomatic at admission, survival did not signi�cantly differ between the groups (HR:
0.86, 95% CI: 0.61–1.21; p=0.38) (see Figure, Supplemental Digital Content 3A). Furthermore, after excluding the 52 patients who were
discharged alive from the PCU, survival did not signi�cantly differ between the groups (HR: 0.75, 95% CI: 0.54–1.05; p=0.091) (see Figure,
Supplemental Digital Content 3B).

Discussion
This large-scale, multicenter, prospective, observational study revealed that survival among patients with terminal cancer and MA did not
signi�cantly differ based on whether paracentesis was performed. Most importantly, after adjustment for potential confounders using the IPTW
method, our results indicated that paracentesis does not negatively affect the survival of patients with advanced cancer and MA. There was no
signi�cant heterogeneity across all subgroups of age, sex, primary tumor site, KPS, liver dysfunction, and renal dysfunction. This indicates that
even patients with poor performance status or impaired organ function might be able to safely undergo paracentesis. Furthermore, two
sensitivity analyses (i.e., analysis of patients with symptomatic ascites only and analysis excluding patients discharged alive) con�rmed the
result. Paracentesis was generally well tolerated, with no associated deaths, and it also reduced the symptoms of ascites. A median of 2000 mL
of ascites could be safely removed from patients with advanced cancer in the PCU. The �ndings of this study support the recommendations for
paracentesis in the guidelines for the management of MA1,19 and can relieve the concerns of patients, families, and physicians that
paracentesis may shorten survival.

Notably, the survival rate was signi�cantly poorer in patients with MA than in those without MA, consistent with the �ndings of previous
studies.5,14 Ayantunde et al. evaluated the pattern of cancers causing MA and factors affecting survival by retrospectively reviewing the data of
209 patients with various cancers.14 In their study, paracentesis was performed in 112 patients, and diuretics and chemotherapy were
administered to 70 and 103 patients, respectively. The median survival following the diagnosis of ascites was 5.7 months (95% CI: 3.54–7.93).
Patients with ovarian cancer had a survival of nearly 2 years, while patients with other cancers, such as gastrointestinal cancers, had a survival
of less than 3 months. In 1982, Appelqvist et al. reviewed a series of 100 consecutive cases of malignancy treated for ascites with abdominal
paracentesis.5 They reported that the median duration of survival of patients with carcinoma of the mammary gland, ovary, and large intestine
were 47, 121, and 54 days after the �rst abdominal paracentesis, respectively. Although the populations of these two studies differed from our
own, the prognosis for patients with MA was also relatively poor despite treatment with abdominal paracentesis. However, the above-mentioned
studies did not examine the impact of puncture on prognosis, and high-quality clinical studies, such as randomized clinical trials (RCTs) have
not been performed to date.

RCTs are the gold standard for comparing and demonstrating the impact of ascites paracentesis on prognosis. However, since the symptoms
associated with ascites retention are quickly resolved by paracentesis, it is di�cult to perform RCTs in end-of-life patients due to ethical issues
and high attrition rates.28,29 Our study, instead compared whether or not to perform paracentesis by carefully eliminating several confounders.
Moreover, the data were prospectively collected, and our large cohort was derived from 22 facilities, suggesting that our results are
generalizable. In addition, we removed confounding factors using the PS-weighting method and con�rmed that there were no large differences
in missing values using multiple correction methods. As the effects of anti-cancer treatment (e.g., chemotherapy) may affect the study of
ascites, the study was conducted among PCU patients receiving no concomitant anti-cancer treatment, thus con�rming the effects of
paracentesis at the end of life in patients with MA. We also con�rmed that ascites puncture can be safely performed in an extremely vulnerable
population with a median survival of 22 days.

This study had several limitations. First, because this was not an interventional study, the patient population is heterogeneous and causal
factors of MA were not considered. There may have been unmeasured confounders (e.g., cardiopulmonary function, symptom severity, patient's
request for a puncture, and refractoriness to medical treatment). We believe, however, that this is acceptable because almost all admitted
patients were enrolled in the study, and the obtained data re�ect real-world practice. Thus, we adjusted for major-speci�c confounders using
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DAG. Second, the patient selection process may have affected our results because we included patients with asymptomatic ascites at
admission. However, given that we adjusted for the presence of ascites symptoms in the main analysis, we do not believe that this signi�cantly
in�uenced the results. Furthermore, the results were robust when sensitivity analyses were performed while excluding patients with no
symptoms of ascites at admission. Third, we did not consider the patients’ history of paracentesis before admission. Nevertheless, we believe
that this is acceptable because our main focus was whether paracentesis shortens the survival of patients with terminal cancer. Lastly, our
�ndings cannot be generalized to patients who have not been admitted to a PCU or those who have undergone paracentesis while in a better
general condition. The effect of draining larger amounts than those drained in the present study remains unknown, and it is unclear from our
results whether it is better to drain a large amount of �uid in a single instance or smaller amounts over multiple punctures. Our results may have
differed if we had collected data from patients in general wards. Further studies are warranted to clarify the association between paracentesis
and survival of these populations. Despite these limitations, we believe that our �nding that paracentesis does not negatively affect survival is
highly meaningful, having important implications for clinical practice.

Conclusions
The present �ndings demonstrate that paracentesis is unlikely to shorten the survival of patients with terminal cancer and MA. Hence, health
care professionals need not hesitate in deciding whether to conduct paracentesis in terminally ill patients with symptomatic MA, as it is not
associated with life-shortening effects, but is rather associated with alleviating MA symptoms.
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Variable   Unweighted Cohort   Propensity Score-Weighted Cohort a   

  Total Non-
paracentesis

Paracentesis   Non-paracentesis Paracentesis

   (N =
568)

(N = 483) (N = 85)   SMD b (N = 83.4) (N = 85) SMD b

Patient
characteristics

 

Age (median
[IQR])

71.0
[63.0,
80.0]

71.0
[64.0,
80.0]

69.0 [61.0, 79.0] -0.22 67.0 [59.0,
77.0]

69.0 [61.0, 79.0] 0.014  

Sex, female (%) 316
(55.6)

267
(55.3)

49 (57.6) 0.024 49.5 (59.3) 49 (57.6) -0.017  

Primary tumor
site (%)

 

Gastrointestinal
tract

295
(51.9)

253
(52.4)

42 (49.4) -0.030 41.0 (49.2) 42 (49.4) -0.021  

Pancreas 129
(22.7)

113
(23.4)

16 (18.8) -0.046 18.6 (22.3) 16 (18.8) 0.0035  

Ovary 111
(19.5)

91
(18.8)

20 (23.5) 0.047 16.9 (20.2) 20 (23.5) 0.033  

Others 33
(5.8)

26
(5.4)

7 (8.2) 0.029 6.9 (8.3) 7 (8.2) -0.0002  

KPS (median
[IQR])

40.0
[30.0,
50.0]

40.0
[30.0,
50.0]

40.0 [40.0, 50.0] 0.72 50.0 [40.0,
50.0]

40.0 [40.0, 50.0] 0.037  

Symptoms  

Symptoms due
to ascites,
present (%)

303
(53.3)

226
(46.8)

77 (90.6) 0.44 75.5 (90.6) 77 (90.6) 0.0002  

Severity of
agitated
delirium
(median [IQR]) c

0.0
(0.0)

0.0
[0.0,
0.0]

0.0 [0.0, 0.0] -0.31 0.0 [0.0, 0.0] 0.0 [0.0, 0.0] -0.0086  

Laboratory
Variables

 

Albumin -g/dL
(median [IQR])

2.20
[1.80,
2.60]

2.20
[1.80,
2.60]

2.30 [1.80, 2.60] 0.17 2.20 [1.90,
2.60]

2.30 [1.80, 2.60] 0.068  

C-reactive
protein -mg/dL
(median [IQR])

0.90
[0.50,
2.50]

0.90
[0.50,
2.60]

0.80 [0.60, 2.00] -0.32 0.80 [0.50,
2.60]

0.80 [0.60, 2.00] -0.050  

Total bilirubin -
mg/dL (median
[IQR])

0.86
[0.60,
1.29]

0.84
[0.58,
1.29]

0.97 [0.68, 1.30] 0.059 0.76 [0.59,
1.16]

0.97 [0.68, 1.30] 0.035  

Creatinine -
mg/dL (median
[IQR])

5.29
[2.45,
11.76]

5.64
[2.48,
11.87]

4.04 [2.21, 9.84] -0.19 4.50 [2.26,
8.70]

4.04 [2.21, 9.84] 0.040  

Abbreviation: SMD: standardized mean difference; IQR: interquartile range. KPS: Karnofsky Performance Status 
a Weighted using inverse probability of treatment weighting, based on propensity scores. Patients in non-paracentesis group were
weighted by the average treatment effect for treated (ATT) weight.
b The mean value of SMD across 10 imputed datasets. An absolute SMD greater than 0.1 is interpreted as a meaningful difference.
c Assessed using Memorial Delirium Assessment Scale item 9, rated from 0 (normal) to 3 (severe).

 

Table 2. Characteristics of the �rst paracentesis during PCU stay
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Variable N = 85

Received paracentesis before enrollment (%) 53 (62.4)

Time from enrollment to paracentesis (days, median [IQR]) 3.0 [1.0, 7.0]

Number of paracentesis during PCU stay (median [IQR]) 2.0 [1.0, 3.0]

Volume of drained ascitic �uid (ml, median [IQR]) 2000 [1700, 3000]

Gross appearance of ascites

Serous (%) 68 (80.0)

Hemorrhagic (%) 12 (14.1)

Chylous (%) 6 (7.1)

Co-treatment

Hydration volume (median [IQR]) 0.0 [0.0, 275.0]

Diuretics use (%) 30 (35.7)

Corticosteroid use (%) 18 (21.4)

Opioid use (%) 43 (50.6)

Albumin infusion (%) 5 (5.9)

E�cacy

Abdominal distension NRS (median [IQR]) a

pre-paracentesis 7.5 [6.0, 8.0]

post-paracentesis 4.0 [2.0, 5.0]

Adverse event b

Ascites leakage (%) 6 (8.1)

Hypotension (%) 4 (5.3)

Bleeding (%) 0 (0.0)

Infection (%) 0 (0.0)

Perforation (%) 0 (0.0)

Abbreviation: PCU: palliative care unit; IQR: interquartile range; NRS: numerical rating scale

a n=48
b n=74. No grade >=3 event was observed.

Figures
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Figure 1

Patient selection �ow chart per the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement.

Figure 2

Comparison of survival between the non-paracentesis and paracentesis groups. (A) Unweighted cohort; (B) Propensity score-weighted cohort.

HR, hazard ratio; CI, con�dence interval
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Figure 3

Weighted subgroup analysis of survival in patients with and without paracentesis. IPTW-adjusted hazard ratios were calculated using a Cox
proportional hazards model after strati�cation into subgroups.

a De�ned as a total bilirubin level of more than 4.0 mg/dL.

b De�ned as creatinine level of more than 1.5 mg/dL.

Abbreviations: HR, hazard ratio; CI, con�dence interval; GI, gastrointestinal; KPS, Karnofsky Performance Status; IPTW, inverse probability of
treatment weighting.
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