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Abstract
Background: Current evidence regarding gender difference in retroperitoneal liposarcoma (RLPS) is
scarce, we sought to investigate whether gender may affect prognosis after primary resection of RLPS.

Methods: We used the Surveillance, Epidemiology, and End Results (SEER) database to identify RLPS
patients from January 1973 to December 2015. Multivariate cox proportional hazards analysis was
adopted to generate adjusted hazard ratio (AHR) and 95% con�dence intervals (CI) of survival outcomes.

Results: In total, 2108 RLPS patients, including 971 women and 1137 men, were identi�ed, with a median
follow-up of 45.0 (17.0-92.0) months. The 5-year and 10-year overall survival rates were 50.5% and 31.5%
for men, and 60.4% and 42.5% for women. The 5-year and 10-year disease-speci�c survival rates for men
and women were 71.5%, 57.3% and 76.3%, 62.1%, respectively. We found men were associated with an
increased risk of all-cause mortality (AHR 1.3, 95%CI 1.0-1.6, P=.017) but not disease-speci�c mortality
(AHR 1.2, 95%CI 0.9-1.6, P=.246). The subgroup analyses revealed that men were associated with an
increased risk of all-cause mortality in patients with low-grade tumors (AHR 1.8, 95%CI 1.3-2.5) or
patients received non-radical resection (AHR 1.6, 95%CI 1.2-2.1). Besides, in the subgroup of low-grade
tumors, men were also associated with an increased risk of disease-speci�c mortality (AHR 2.0, 95%CI
1.2-3.3).

Conclusion: Men may have worse survival after primary resection of RLPS compared with women,
especially in patients with low-grade tumors or patients received non-radical resection. Gender-based
disparities may deserve more attention in patients with RLPS.

Introduction
Liposarcoma is the most common type of soft tissue sarcoma, accounting for approximately 20% of all
mesenchymal neoplasms in adults[1]. Retroperitoneal liposarcoma (RLPS) constituted 10-15% of all
LPSs, also representing the most common (33%) primary sarcoma to occur in the retroperitoneum[1, 2].
This disease is characterized by various types of adipocytic differentiation[3], which can be classi�ed into
four major subtypes: well-differentiated LPS (WDLPS), dedifferentiated LPS (DDLPS), myxoid LPS
(MLPS), and pleomorphic LPS (PLPS). The prognoses of LPSs differ according to the primary sites,
among which RLPS has the worst prognosis with a 12-year disease-speci�c survival of 32% compared to
77%-87% in other parts of the body[4]. Therefore, identifying prognostic factors speci�cally for RLPS is
necessary.

In the recent decade, gender-based differences in tumor biology and prognosis has received increasing
attention. In 2013, research in mouse models found gender may distinguish tumor behavior and
prognosis in certain genetic alterations[5], which suggested gender may play a subtle role in tumor
suppression and oncogenesis, as well as the development of speci�c subsets of human tumors[6]. In
addition, other researchers also observed large gender-based differences in both tumor mutational burden
and T-cell in�ammation of the cancer microenvironment, which revealed the relationship between gender-
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dimorphism and anticancer immune response[7]. Given increasingly accumulating evidence in gender-
disparities in cancer, the 2019 consensus of European Society for Medical Oncology (ESMO) workshop
recommended men and women with non-gender related cancers should be considered as biologically
distinct groups of patients, for whom speci�c management strategies merit consideration, especially in
diseases with signi�cant differences in outcomes[8]. Therefore, investigation of gender disparities in
disease prognosis is fundamental for a better understanding of cancer biology.

In terms of soft tissue sarcomas, only a few studies explored potential gender differences from cell and
molecular perspectives[5, 9], and there is no evidence showing if there are any gender differences in
clinical prognosis, especially in RLPS, the most common subtypes of sarcoma with the poorest
prognosis. The present study aimed to conducted a national population-based retrospective cohort study
to identify whether gender has an impact on the survival in patients who underwent primary surgery for
RLPS. We present the following study in accordance with the STROBE reporting checklist (see Additional
�le 1).

Materials And Methods

Data sources
We retrieved data from the Surveillance, Epidemiology, and End Results (SEER) database for analysis.
SEER is a network of population-based cancer registries from geographically different regions in the
United States maintained by the National Cancer Institute (NCI), covering 28% of the US population[10]10.
The dataset was extracted from SEER*Stat Database: ‘Incidence - SEER 18 Regs Custom Data (with
additional treatment �elds), based on the November 2017 submission (1973-2015 varying)’.

Study population
Our study population included patients diagnosed with LPS primarily found in retroperitoneum between
January 1973 and December 2015. We identi�ed study population by cross-referencing anatomical sites
(ICD-O-3 Site code:C480) and histology codes (codes related to all subtypes of liposarcoma). Patients
with the following ICD.O.3. histological behaviors were selected: 8850/3: Liposarcoma, NOS; 8851/3:
Liposarcoma, well differentiated; 8852/3: Myxoid liposarcoma; 8853/3: Round cell liposarcoma; 8854/3:
Pleomorphic liposarcoma; 8855/3: Mixed liposarcoma; 8858/3: Dedifferentiated liposarcoma; 8860/3:
Angiomyoliposarcoma. We excluded patients who did not receive surgery and patients who were
readmitted due to recurrence.

Variables and outcome measures
The primary exposure variable in this study was gender (men vs women). Other independent variables
involved in multivariable regression were age, race, tumor size (diameter larger than 150mm or not),
histological behaviors (RLPS without speci�c subtypes, well-differentiated LPS, dedifferentiated LPS,
pleomorphic LPS, myxoid/round cell LPS, mixed liposarcoma), summary stages (localized, regional,
distant), grade of histology (low-grade vs. high grade, ‘Well differentiated; Grade I’ and ‘Moderately
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differentiated; Grade II’ were categorized to low-grade, and ‘Poorly differentiated; Grade III’ and
‘Undifferentiated; anaplastic; Grade IV’ were categorized to high-grade), surgical procedures (radical
surgery vs. non-radical surgery), chemotherapy (yes or not), radiation therapy (yes or not). The primary
outcome was all-cause mortality, and secondary outcome was disease-speci�c mortality. Survival time
was counted from the date of diagnosis of LPS to the date of death or right-censored at the end of follow-
up period.

Statistical analysis
Continuous variables were described as medians (interquartile ranges) and categorical variables were
described as numbers (percentages). The distribution of demographics between the two groups were
compared using logistic regression models. For univariate analysis, Kaplan-Meier method and log-rank
test were adopted to assess survival outcomes. For multivariate analysis, cox proportional hazard
regression models were used to generate adjusted hazard ratio (AHR) and 95% con�dential intervals (CI).
Variables included in the multivariate analyses were identi�ed by clinical signi�cance and its impact on
the outcome measures in the univariate analysis, i.e. changing the HR by at least 10% when added into
the model.

To address the effect of gender in speci�c population, we conducted subgroup analysis by age (<70 years
and ≥70 years), tumor size (≤150mm and >150mm), tumor grade (low-grade vs. high grade), histological
behaviors (well-differentiated LPS, dedifferentiated LPS, pleomorphic LPS, myxoid/round cell LPS),
summary stages (localized, regional, distant) and surgical procedures (radical resection vs. non-radical
resection). P values of interactions between gender and each subgroup variables were evaluated using
likelihood ratio test by including the interaction terms in the Cox regression model. All statistical analyses
were performed using R studio Version 1.2.1335 (http://www.R-project.org) and Empower(R)
(www.empowerstats.com, X&Y solutions, Inc., Boston, MA). All P values were 2-sided, and considered
signi�cance at a level of 0.05.

Results

Baseline characteristics
After selection of study population, a total of 2108 RLPS patients involving 1137 (53.9%) men and 971
(46.1%) women were included in our study. The �ow diagram was presented in Figure 1. Among the
included patients, demographics including race and summary stage were similar between men and
women. Therapeutic strategies were also comparable between the two groups regarding surgical
procedures, lymph node dissection, perioperative radiation and chemotherapy. However, men were older
than women [65(55-72) years vs. 60(51-70) years]. Besides, men had higher proportion of high-grade
tumors (39.3% vs. 30.7%) but less proportion of tumors larger than 150mm (94.8% vs 97.1%). Detailed
baseline characteristics were displayed in Table 1.

http://www.r-project.org/
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Table 1
Baseline characteristics of retroperitoneal liposarcoma patients.

Variables Women (N=971) Men (N=1137) P-value

Age (years) 60.0 (51.0-70.0) 65.0 (55.0-72.0) <0.001

Year of diagnosis 2006 (2000-2011) 2007 (2001-2011) 0.007

Race     0.236

White 799 (82.6%) 954 (84.4%)  

Black 63 (6.5%) 78 (6.9%)  

Other 105 (10.9%) 98 (8.7%)  

Histology     <0.001

NOS 188 (19.4%) 191 (16.8%)  

Well-differentiated 346 (35.6%) 342 (30.1%)  

Dedifferentiated 240 (24.7%) 393 (34.6%)  

Pleomorphic 50 (5.1%) 54 (4.7%)  

Myxoid/Round cell 110 (11.3%) 112 (9.9%)  

Mixed 37 (3.8%) 45 (4.0%)  

Tumor grade     <0.001

Low-grade 578 (69.3%) 597 (60.7%)  

High-grade 256 (30.7%) 387 (39.3%)  

Summary stage     0.548

localized 478 (51.0%) 554 (50.0%)  

Regional 376 (40.1%) 440 (39.7%)  

Distant 83 (8.9%) 114 (10.3%)  

Tumor size (mm)     0.039

<150 16 (2.9%) 36 (5.2%)  

≥150 541 (97.1%) 654 (94.8%)  

Surgical procedures     0.283

Non-Radical surgery 598 (61.6%) 726 (63.9%)  

Radical surgery 373 (38.4%) 411 (36.1%)  

Continuous data was expressed as median (interquartile range); NOS, not otherwise speci�ed.
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Variables Women (N=971) Men (N=1137) P-value

Lymph node dissection     0.338

No 604 (63.2%) 731 (65.3%)  

Yes 351 (36.8%) 389 (34.7%)  

Radiotherapy     0.057

No 761 (78.4%) 851 (74.8%)  

Yes 210 (21.6%) 286 (25.2%)  

Chemotherapy     0.024

No 897 (92.4%) 1018 (89.5%)  

Yes 74 (7.6%) 119 (10.5%)  

Follow-up time

(months)

51.0 (20.5-106.5) 42.0 (14.0- 82.0) <0.001

Continuous data was expressed as median (interquartile range); NOS, not otherwise speci�ed.

Univariate analyses for survival outcomes
The median follow-up time for men and women were 42.0 (14.0-82.0) months and 51.0 (20.5-106.5)
months, respectively. The 5-year and 10-year overall survival rates were 50.5% and 31.5% for men, and
60.4% and 42.5% for women. The 5-year and 10-year disease-speci�c survival rates for men and women
were 71.5%, 57.3% and 76.3%, 62.1%, respectively. The survival curves of all-cause mortality and disease-
speci�c mortality were shown in Figure 2 and Figure 3. Univariate analysis suggested men was
associated with a signi�cantly increased risk of all-cause mortality (HR 1.4, 95%CI 1.2-1.6, P<0.001) and
disease-speci�c mortality (HR 1.2, 95%CI 1.1-1.5, P=0.008). Besides, age, summary stage, grade of
histology, lymph node dissection, chemotherapy, and numbers of malignant tumors were also found to be
associated with survival outcomes. The survival curves strati�ed by different subgroups were displayed
in Figure 2 and Figure 3.

Multivariate analyses for survival outcomes
After variable selection, age, histology subtypes, summary stages, tumor sizes, grade of histology,
surgical procedures, radiotherapy and chemotherapy were included in the multivariate cox regression
model. In adjusted model I (age, histology subtypes and summary stages), men were associated with a
signi�cantly increased risk of all-cause mortality (AHR 1.2, 95%CI 1.1-1.4, P<0.001), but not associated
with disease-speci�c mortality (AHR 1.2, 95%CI 1.0-1.4, P=0.086). In the fully adjusted model II, the results
were similar with adjusted model I, men were also associated with a signi�cantly increased risk of all-
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cause mortality (AHR 1.3, 95%CI 1.0-1.6, P=0.017), but not associated with disease-speci�c mortality
(AHR 1.2, 95%CI 0.9-1.6, P=0.246). The results of multivariate analyses were shown in Table 2.
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Table 2
Multivariate Cox regression analyses for the effect of gender on the survival outcomes of different

population.

  Overall Survival Disease-speci�c survival

  Crude model Adjusted model Crude model Adjusted
model

  Women Men Women Men Women Men Women Men

Overall cohort a Ref 1.4 (1.2,
1.6)

Ref 1.3
(1.0,
1.6)

Ref 1.2
(1.1,
1.5)

Ref 1.2
(0.9,
1.6)

Age b                

≤70 years Ref 1.8 (1.4,
2.4)

Ref 1.4
(1.0,
1.8)

Ref 1.9
(1.3,
2.7)

Ref 1.2
(0.9,
1.7)

>70 years Ref 1.2 (1.1,
1.4)

Ref 1.2
(0.8,
1.7)

Ref 1.1
(0.9,
1.3)

Ref 1.1
(0.7,
1.8)

Tumor grade c

Low-grade Ref 1.7 (1.4,
2.1)

Ref 1.8
(1.3,
2.5)

Ref 1.5
(1.2,
1.9)

Ref 2.0
(1.2,
3.3)

High-grade Ref 1.1 (0.9,
1.4)

Ref 1.1
(0.8,
1.4)

Ref 1.0
(0.8,
1.3)

Ref 0.9
(0.7,
1.3)

Histological type d

Well-
differentiated

Ref 1.6 (1.3,
2.1)

Ref 1.5
(0.9,
2.4)

Ref 1.4
(0.9,
2.1)

Ref 1.5
(0.7,
3.3)

Dedifferentiated Ref 1.3 (1.0,
1.6)

Ref 1.0
(0.8,
1.3)

Ref 1.2
(0.9,
1.7)

Ref 0.9
(0.6,
1.3)

Myxoid/Round
cell

Ref 1.2 (0.8,
1.6)

Ref 1.5
(0.6,
3.7)

Ref 0.8
(0.5,
1.2)

Ref 0.7
(0.2,
2.3)

Summary Stage e

Localized Ref 1.4 (1.2,
1.7)

Ref 1.2
(0.9,
1.8)

Ref 1.1
(0.9,
1.5)

Ref 1.0
(0.6,
1.7)
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  Overall Survival Disease-speci�c survival

Regional Ref 1.5 (1.2,
1.8)

Ref 1.3
(1.0,
1.8)

Ref 1.4
(1.1,
1.8)

Ref 1.3
(0.9,
2.0)

Distant Ref 1.3 (0.9,
1.8)

Ref 1.5
(0.8,
2.9)

Ref 1.3
(0.9,
2.0)

Ref 1.3
(0.6,
2.8)

Tumor size f                

<150mm Ref 1.8 (1.2,
2.6)

Ref 1.4
(0.9,
2.2)

Ref 1.4
(0.8,
2.4)

Ref 1.1
(0.6,
2.0)

≥150mm Ref 1.6 (1.2,
2.0)

Ref 1.3
(1.0,
1.7)

Ref 1.6
(1.2,
2.1)

Ref 1.3
(0.9,
1.7)

Surgical procedure g

Non-radical Ref 1.4 (1.2,
1.6)

Ref 1.6
(1.2,
2.1)

Ref 1.2
(1.0,
1.5)

Ref 1.5
(1.0,
2.2)

Radical Ref 1.4 (1.1,
1.7)

Ref 1.0
(0.7,
1.4)

Ref 1.3
(1.0,
1.7)

Ref 1.0
(0.6,
1.5)

Outcome measures were expressed as HR (95%CI). Ref = reference.

a Adjusted for age, histological type, summary stage, tumor grade, tumor size, surgical procedures,
radiotherapy, chemotherapy.

b Adjusted for histological type, summary stage, tumor grade, tumor size, surgical procedures,
chemotherapy.

c Adjusted for age, histological type, summary stage, tumor size, surgical procedures, chemotherapy.

d Adjusted for age, summary stage, tumor grade, tumor size, surgical procedures, chemotherapy.

e Adjusted for age, histological type, tumor grade, tumor size, surgical procedures, chemotherapy.

f Adjusted for age, histological type, summary stage, tumor grade, surgical procedures, chemotherapy.

g Adjusted for age, histological type, summary stage, tumor grade, tumor size, chemotherapy.

Subgroup analysis by age
To test whether the effect of gender may differ in the elderly population older than 70 years, we
performed subgroup and interaction analysis by age in the multivariate model adjusting for histology
behavior, summary stages, grade of histology, tumor size, surgical procedures and chemotherapy. While
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no gender-based difference in survival was found in the subgroup of patients older than 70 years old, we
found men were associated with an increased risk of all-cause mortality (AHR 1.4, 95%CI 1.0-1.8,
P=0.024) but not disease-speci�c mortality (AHR 1.2, 95%CI 0.9-1.7, P=0.266) in patients younger than 70
years.

Subgroup analysis by tumor grade
In addition, to address the potential interaction effect of histology grades with gender on survival, we
further performed subgroup and interaction analysis regarding grade of histology in the multivariate
adjusted model. After adjusting for age, histology behavior, tumor size, summary stages, surgical
procedures and chemotherapy, we did not observe signi�cant association between men and all-cause
mortality (AHR 1.1, 95%CI 0.8-1.5, P=0.494) or disease-speci�c mortality (AHR 1.1, 95%CI 0.8-1.6,
P=0.447) in the subgroup of high-grade tumors. However, in terms of patients with low-grade tumors, we
found men was associated with signi�cantly increased risks with both all-cause mortality (AHR 1.8,
95%CI 1.3-2.5, P<0.001) and disease-speci�c mortality (AHR 2.1, 95%CI 1.2-3.4, P=0.005). Besides,
signi�cant interaction effect between grade of histology and gender on all-cause mortality was found (P
for interaction=0.04).

Subgroup analysis by tumor size
In the multivariate model adjusted for age, histology behavior, grade of histology, summary stages,
surgical procedures and chemotherapy, we performed subgroup analyses strati�ed by tumor size. The
results revealed that men were associated with both increased risks of all-cause mortality (AHR 1.3,
95%CI 1.0-1.7, P=0.028) and disease-speci�c mortality (AHR 1.5, 95%CI 1.1-2.1, P=0.015) in patients with
tumor larger than 150mm. By comparison, no association between gender and survival outcomes were
found in patients with tumor smaller than 150mm.

Subgroup analysis by surgical procedure
We also performed subgroup analysis strati�ed by surgical procedure in the multivariate model adjusted
for age, histology behavior, grade of histology, tumor size, summary stages and chemotherapy. Men were
found to be associated with increased risks of all-cause mortality (AHR 1.6, 95%CI 1.2-2.2, P=0.001) and
disease-speci�c mortality (AHR 1.7, 95%CI 1.1-2.5, P=0.011) in patients who underwent non-radical
resection. As for patients received radical tumor resection, no association between gender and all-cause
mortality, as well as disease-speci�c mortality was observed. A test of interaction between surgical
procedures and gender on all-cause mortality was statistically signi�cant (P=0.029). The results of other
subgroup and interaction analyses were summarized in Figure 4.

Discussion
In this study, we analyzed SEER data to investigate the effect of gender on survival of patients who
underwent primary surgical resection of RLPS. Our results revealed that men were associated with an
increased risk of all-cause mortality, but not disease-speci�c mortality, after primary resection of RLPS in
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overall population. However, in patients with low-grade tumors, men were associated with increased risks
of both all-cause mortality and disease-speci�c mortality after surgery. And these gender differences were
more pronounced in patients who underwent non-radical surgery.

Given the rarity of the disease, no speci�c guideline for RLPS has been established yet. The most recent
consensus was built by Trans-Atlantic RPS Working Group in 2015, focusing on the management of
primary retroperitoneal sarcoma (RPS) in the adult[11]. The consensus provided detailed perioperative
management strategies of RPS, but did not cover the prognostic values of basic characteristics of the
patients. Though increasing numbers of studies have suggested gender disparities may play important
roles in cancer biology and prognosis, only few studies have examined the role of gender in the prognosis
of RLPS. Moore Dalal et al built a nomogram to predict survival outcomes in 801 LPS patients, and
gender was identi�ed as a predicting factor for overall LPS4. However, the nomogram also suggested the
primary site of LPS strongly affected the prognosis, and RLPS represented the worst subtypes4.
Therefore, identi�cation of the role of gender speci�cally in the prognosis of RLPS is necessary. The
following studies only performed nomograms for patients with primarily resected or recurrent
retroperitoneal sarcomas, and gender was not identi�ed as one of the predictors of survival[12, 13]. The
results of our study are clinically signi�cant, for the sample size is the largest up to date and they �ll the
gap concerning the impact of gender disparities on the prognosis of RLPS.

In the overall population, we found men had a worse overall survival than women after primary resection
of RLPS. Similar �ndings were also found in many other malignant tumors, for instance, melanoma,
thyroid, non-small cell lung, gastric and hepatocellular cancers, etc.[14–18]. According to the SEER data,
we found male LPS patients were generally older and had a higher proportion of high-grade tumors,
which may lead to worse overall survival of male patients in the unadjusted analyses. However, we came
to the same conclusion after we adjusted for age, histology, summary stages, tumor sizes, grade, and
perioperative interventions. Regarding the potential reasons for survival bene�ts in women, a recent study
found the age standardized rates for the majority of cancer types were greater in men than women in the
50 populations studied, which might suggest that at any given chronological age, the female tissues are
physiologically younger than male tissues[19]. Besides, other studies indicated that women’s bene�ts in
overall survival may be attributed to women’s more responsive in�ammatory functioning and men’s
cardiovascular weakness[20, 21]. Future studies are necessary to further explore the underlying reason for
the gender difference in the prognosis of RLPS.

In addition, several noteworthy �ndings emerged in subgroup analyses. First, as age is usually identi�ed
as an important predictor for survival, we tested whether the advantage of better overall survival still
existed in elderly female RPLS patients. Our results revealed that the bene�t of overall survival in women
disappeared in the subgroup older than 70 years old, which might be explained by the equal susceptibility
to surgical risks in the elderly patients. Second, surgical procedures seemed to be another interactive
factor with gender in the prognosis of RLPS. We found the gender disparity of overall survival was more
evident in the patients who underwent non-radical resection, while the survival bene�t in women
disappeared after radical surgery. This interaction effect may be caused by the strong effect of radical
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surgery on overall survival[22]. Third, though no gender difference in disease-speci�c mortality was
observed in overall population, subgroup analysis strati�ed by tumor grade indicated that men had a
higher risk of disease-speci�c mortality than women in the subgroup of low-grade tumors with signi�cant
interactive effect. These �ndings may affect clinical practice by suggesting male RLPS patients with low-
grade tumors should be treated and followed with a personalized strategy.

Some limitations existed in our study. First, our study was a retrospective study, subjective to information
and selection biases. However, our study had a large sample size with long period of follow-up, which
could provide su�cient information. Second, RLPS is characterized by high rate of local recurrence after
primary resection, but the SEER database did not present details of recurrence during follow-up. As a
potential substitute, the results of disease-speci�c death in this study might shed light on the tumor-
related adverse outcomes. Third, SEER database did not report surgical margins, which prevented us from
evaluating the potential confounding effect of resection completeness in survival outcomes. Fourth,
French Federation of Cancer Centers Sarcoma Group (FNCLCC) grading criteria for soft tissue sarcoma
was not used due to lack of data, instead our study adopted histology grade of SEER database, which
involved four categories: ‘Well differentiated; Grade I’, ‘Moderately differentiated; Grade II’, ‘Poorly
differentiated; Grade III’, ‘Undifferentiated; anaplastic; Grade IV’. Though not as elaborate as FNCLCC
grading criteria, our study could reveal an overall trend in the interaction between pathological
information and gender on the prognosis of RLPS.

Conclusions
In conclusion, this population-based cohort study revealed that men had an increased risk of all-cause
mortality after primary resection of RLPS compared with women, which is more evident in patients with
low-grade tumors or patients received non-radical resection. No gender difference in disease-speci�c
mortality was found in overall population, however, in patients with low-grade tumors, men also have an
increased risk of disease-speci�c mortality. In future clinical practice, gender-based disparities in the
prognosis of RLPS should receive more attention and individualized therapeutic and surveillance plan are
warranted, particularly in patients with low-grade tumors or patients received non-radical resection.
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Figure 1

Flow diagram of patient selection.



Page 17/20

Figure 2

The Kaplan-Meier curves of overall survival (A) and disease-speci�c survival (B) in patients who
underwent primary resection of retroperitoneal liposarcoma, strati�ed by histological grade of tumor.
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Figure 3

The Kaplan-Meier curves of overall survival (A) and disease-speci�c survival (B) in patients who
underwent primary resection of retroperitoneal liposarcoma, strati�ed by surgical procedures.
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Figure 4

Forest plots showing results of multivariate subgroup analyses and interaction analyses for overall
survival (A) and disease-speci�c survival (B).
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