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ABSTRACT
Aim: To evaluate whether obtaining a clinical benefit with first-line therapy in patients receiving palliative systemic therapy 
with a diagnosis of metastatic uterine leiomyosarcoma (ULMS) provides a survival benefit and the factors that may predict 
first-line therapy response.
Material and Method: This study was a retrospective observational single-center analysis conducted with patients diagnosed 
with metastatic ULMS. Patients who received palliative chemotherapy with an ECOG PS of 0 or 1 at the time of diagnosis of 
metastatic disease were included in the study. Main patient characteristics, first-line palliative treatment responses, progression-
free survival, and  overall survival (OS) were reviewed retrospectively. Multivariate analyses were performed to determine the 
independent predictive factors of first-line palliative treatment response and overall survival.
Results: Of the 36 patients whose medical records were evaluated retrospectively, 24 patients who were eligible for the study were 
included in the study. Gemcitabine plus docetaxel combination chemotherapy was the most commonly used treatment protocol 
(n=12, 50%) for first-line palliative treatment. While a complete response as a first-line treatment response could not be achieved, 
clinical benefit (partial remission and stable disease) and progressive disease were observed in 15 (62%) and 9 (37.5%) patients, 
respectively. Binary logistic regression analysis failed to detect any independent predictive factors for the clinical benefit of first-line 
palliative therapy. Median (OS) was 19.7 (95% CI, 4.1-35.3) months for all patients (N=24). Median OS was 25.6 (95% CI, 21.0-30.2) 
months and 6.9 (95% CI, 1.7-12.2) months for patients with and without the clinical benefit of first-line palliative chemotherapy 
(p=0.004). Cox-regression analysis revealed that increasing age at diagnosis of metastatic disease (HR=0.929, 95% CI 0.870-0.992, 
p=0.027), pulmonary metastasectomy (HR=0.162, 95%CI 0.031-0.863, p=0.033), and presence of first-line palliative chemotherapy 
clinical benefit (HR=0.195, 95% CI 0.063-0.606, p=0.005) were independent predictive factors for a better OS.
Conclusion: In metastatic ULMS, for which the survival benefit is not clear with palliative chemotherapy, prolonged survival 
can be obtained in patients with clinical benefit with first-line palliative chemotherapy. There is a need for new studies to 
determine the factors that will predict the clinical benefit of first-line palliative chemotherapy.
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INTRODUCTION
Uterine sarcomas are highly aggressive mesenchymal 
tumors and make up less than five percent of all malignant 
uterine tumors (1). Although there are numerous histologic 
subtypes, leiomyosarcomas are the most common (nearly 
70%) subgroup of uterine sarcomas (2,3).   The main 
goal in treating early-stage disease is complete surgical 
resection of the tumor bulk (4). The clinical course of 
uterine leiomyosarcomas (ULMSs) is quite aggressive; 
even with successful surgical treatment, there is a chance 
of recurrence of up to 70% (5). Approximately twenty 
percent of patients are stage IV at diagnosis (6). In 

the presence of isolated metastases, a metastasectomy 
accompanying systemic palliative treatments with and 
without radiotherapy may be an appropriate treatment 
approach (7). Also, systemic therapy should be considered 
in patients who are not suitable candidates for surgery 
because of poor performance status or high tumor 
burden. Although these are among the treatment options, 
it is suggested that leiomyosarcomas are not sensitive to 
radiotherapy and chemotherapy (8). In a study in which 
5-year disease-specific survival was reported as 28.7% for 
stage IV ULMS, chemotherapy and radiotherapy could 
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not have been shown to provide a survival benefit (6). 
Although there is no agreed-upon chemotherapy regimen 
for the treatment of advanced ULMS, the addition of 
docetaxel to gemcitabine monotherapy resulted in both 
better objective treatment response and improved survival 
for soft tissue sarcomas (9). 

In our study, we aimed to evaluate whether obtaining 
a clinical benefit with first-line therapy in patients 
receiving palliative systemic therapy with the diagnosis 
of metastatic ULMS provides a survival benefit and the 
factors that may predict first-line therapy response.

MATERIAL AND METHOD
This study was a retrospective observational single-
center analysis conducted with patients with a diagnosis 
of metastatic ULMS.
Ethical approval was obtained University of Health Sciences 
Dr. Abdurrahman Yurtaslan Ankara Oncology Training and 
Research Hospital Clinical Researchs  Ethics Committee 
(Date: 13.01.2021, Decision No: 2021-01/942). All 
procedures were carried out in accordance with the ethical 
rules and the principles of the Declaration of Helsinki. 
Patients who received palliative chemotherapy in the 
medical oncology clinic of the University of Health Sciences 
Dr. Dr. Abdurrahman Yurtaslan Ankara Oncology 
Training and Research Hospital between December 2010 
and February 2021 were included. Medical records in the 
hospital data processing system and patient files were 
reviewed retrospectively. Patients older than 18 years of 
age and only those with an ECOG PS of 0 or 1 at the time 
of diagnosis of metastatic disease were included. Patients 
with an ECOG PS of 2 or more were excluded from the 
study. Patients’ demographic characteristics, stages at 
the time of diagnosis, adjuvant treatment modalities, 
recurrence time, metastatic sites, whether metastasis 
surgery was performed, systemic palliative treatments, 
systemic treatment response rates were recorded. Time to 
metastasis was estimated as the time from surgery to the 
development of metastasis for patients who underwent 
curative surgery and zeroed for metastatic patients at 
diagnosis. Patients who achieved clinical benefit (complete 
response, partial remission, stable disease) or progressive 
disease response with first-line therapy were identified. 
Factors that may affect the clinical benefit of first-line 
therapy were evaluated. For first-line palliative systemic 
therapy, progression-free survival was defined as the time 
from initiation of therapy to progression. Overall survival 
(OS) was defined as the time from diagnosis of metastatic 
disease to death or last follow-up. Overall survival analysis 
was performed of patients with and without clinical 
benefit from first-line palliative therapy. Prognostic factors 
that could predict OS were analyzed. Study results were 
compared with the literature data. 

Statistical Analysis
Descriptive statistics were used to show the distribution 
of the main characteristics of the population. A binary 
logistic regression model was constructed that includes 
factors that could predict the clinical benefit of first-
line palliative systemic therapy. Survival rates were 
estimated using the Kaplan-Meier method, and groups 
were compared using the log-rank test for difference 
in survival. A Cox regression model was carried out 
that includes crucial factors that could predict death. 
Statistical analysis was performed using SPSS software 
(SPSS for Windows, version 24.0, SPSS Inc., Chicago, 
USA). All statistical tests were two-sided, and a P <0.05 
value was considered statistically significant.

RESULTS 
Medical records of 36 patients with metastatic ULMS 
were reviewed retrospectively. Eight patients with 
an ECOG PS of 2 or higher and four patients with 
insufficient medical records were excluded. Twenty-
four patients with a median age of 54.9 (35.8-70.7) were 
included in our study. The median follow-up time was 
13.3 (range, 2.3-58.8) months. Four (16.7%) patients 
were in the metastatic stage, and 20 (83.3%) patients 
underwent curative primary surgical treatment with an 
early-stage disease at the initial diagnosis. Median time to 
the metastatic stage was 17.1 (range, 0.0-123.6) months. 
The most common site of metastasis (n=20, 83.3%) was 
lung, and 5 (20.8%) patients underwent pulmonary 
metastasectomy. Main patient and disease characteristics 
are shown in Table 1.

Table 1. Main patient and disease characteristics

Parameter Number 
(N=24) Percent (%)

Age, median (range) 54.9 35.8-70.7
Menopausal status

Premenopausal 10 41.7
Postmenopausal 14 58.3

Stage at first diagnosis
Stage I 14 58.3
Stage II 1 4.2
Stage III 4 16.7
Stage IV 5 20.8

Presence of metastases at diagnosis 4 16.7
Primary surgery 20 83.3
Adjuvant chemotherapy 10 41.7
Adjuvant radiotherapy 2 8.3
Metastasis sites

Lung 20 83.3
Peritoneum 7 29.2
Bone 4 16.7
Liver 4 16.7
Lymph node 2 8.3
Only Lung 10 41.7
Lung with other sites 10 41.7
Only extrapulmonary 4 16.7

Metastasectomy 5 20.8
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Twenty-four patients included in the study were given 
various palliative chemotherapy regimens. In addition, 
patients had received one to four lines of palliative 
systemic chemotherapy. Gemcitabine plus docetaxel 
combined chemotherapy was given most frequently 
(n=20, 50.0%) as first-line treatment. While clinical benefit 
was obtained with first-line chemotherapy in 15 (62.5%) 
patients, the first-line treatment response of 9 (37.5%) 
patients was progressive disease. Median progression-
free survival with first-line chemotherapy was 6.1 (95% 
CI, 1.5-10.7) months. First-line chemotherapy regimens, 
the responses obtained with first-line treatment, and 
the number of patients receiving further treatments are 
shown in Table 2.

Median OS was 19.7 (95% CI, 4.1-35.3) months for all 
patients (N=24) (Figure 1A). The OS rate at 36 months 
was 22.3% for all patients. Median OS was 25.6 (95% CI, 
21.0-30.2) months and 6.9 (95% CI, 1.7-12.2) months 
for patients with and without the clinical benefit of first-
line palliative chemotherapy, respectively (p=0.004) 
(Figure 1B). The OS rate at 36 months was 28.3% and 
11.1% for patients with and without the clinical benefit 

of first-line palliative chemotherapy, respectively. 
In the binary logistic regression analysis, in which 
factors (age, menopausal status, stage at diagnosis, 
primary surgical treatment, adjuvant chemotherapy, 
adjuvant radiotherapy, site of metastasis, time to 
metastasis) that may affect the benefit of first-line 
palliative chemotherapy were included, no independent 
predictive factor was found to predict the benefit of 
first-line palliative chemotherapy.

In Cox-regression analysis including factors that may 
predict OS, increasing age at diagnosis of metastatic 
disease (HR=0.929, 95% CI 0.870-0.992, p=0.027), 
pulmonary metastasectomy (HR=0.162, 95%CI 0.031-
0.863, p=0.033), and presence of first-line palliative 
chemotherapy clinical benefit (HR=0.195, 95% CI 
0.063-0.606, p=0.005) were independent predictive 
factors for a better OS (Table 3).

Table 2. Features associated with palliative chemotherapies

Parameter Number 
(N=24)

Percent 
(%)

First- line chemotherapy 
Gemcitabine plus docetaxel 12 50.0
IMA 8 33.3
Others 4 16.7

Best response with first-line chemotherapy
Partial remission 4 16.7
Stable disease 11 45.8
Progressive disease 9 37.5
Clinic benefit rate (CR + PR + SD) 15 62.5

Patients receiving second-line therapy 13 54.2
Patients receiving third-line therapy 9 37.5
Patients receiving fourth-line therapy 3 12.5
IMA, chemotherapy scheme consisting of ifosfamide, mesna and adriamycin; CR, 
complete response; PR, partial remission; SD, stable disease

Table 3. Cox-regression analysis results including factors that may 
predict overall survival

Parameter HR
95% CI

p-value
Lower Upper

Age 0.929 0.870 0.992 0.027
Presence of metastases at 
diagnosis (Yes vs No) 2.706 0.525 13.952 0.234

Time to metastasis 1.005 0.980 1.030 0.726
Only extrapulmonary 
metastasis (Yes vs No) 3.205 0.660 15.549 0.148

Metastasectomy 
(Yes vs No) 0.162 0.031 0.863 0.033

First-line CTx clinical 
benefit (Yes vs No) 0.195 0.063 0.606 0.005

CTx, chemotherapy

Figure 1. Kaplan-Meier curves of overall survival, A: Plot of all 
patients receiving palliative chemotherapy, B: Comparative plot of 
patients with and without the clinical benefit of first-line palliative 
chemotherapy.
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DISCUSSION
In our study, we observed that OS of patients who achieved 
clinical benefit with first-line palliative chemotherapy was 
better than those whose chemotherapy response was in 
the form of progressive disease. However, we were unable 
to demonstrate any independent predictive factors that 
could predict first-line therapy response. In multivariate 
analysis, we found that increasing age at diagnosis of 
metastatic disease, metastasectomy, and clinical benefit 
from first-line palliative chemotherapy were independent 
predictive factors for a better OS.

Leiomyosarcomas constitute the most common histological 
subtype of all soft tissue sarcomas (10). However, 
studies mainly cover all soft tissue sarcomas and include 
gastrointestinal stromal tumors that differ in their clinical 
course and treatment. The majority of studies evaluating 
the efficacy of chemotherapy in patients with advanced or 
metastatic uterine sarcoma concluded with negative results 
and no survival benefit (11). Moreover, since ULMS is a 
very rare disease, it is challenging to conduct a study in this 
patient group, and the literature data on chemotherapy 
efficacy for ULMS is limited. In a phase II study in which 
Hensley et al. (12) evaluated the efficacy of gemcitabine 
plus docetaxel treatment in 29 patients with metastatic 
ULMS, they achieved an objective response (complete and 
partial remission) in 53% of the patients. Also, PFS and OS 
were reported at approximately six months and 18 months, 
respectively, in the same study (12). Although the treatment 
response rate in our study was considerably lower than 
that of Hensley et al., the PFS and OS in our study were 
almost the same as in this study. In addition, in another 
phase II study by Hensley et al. (13), an objective response 
rate of 35.8%, approximately 4.5 months, and 16 months 
PFS and OS was obtained with fixed-dose rate gemcitabine 
plus docetaxel as first-line therapy for metastatic ULMS. 
The OS range in this study was quite wide, ranging from 
4 to 41.3 months, and some patients lived very long with 
gemcitabine plus docetaxel therapy (13). Similarly, there 
was a fairly wide OS range in our study. In addition, there 
is a 17% difference between patients who are alive at the 
end of the third year compared to patients who have 
clinical benefit from first-line chemotherapy and those 
who do not. The literature data as mentioned above and 
our results suggest that chemotherapy may be beneficial 
for OS in some patients with metastatic ULMS. To the 
best of our knowledge, no prospective randomized study 
in which a significant OS benefit with chemotherapy for 
metastatic ULMS can be clearly demonstrated. However, 
in an observational cohort study of 7455 patients based 
on the 1998-2013 National Cancer Database by Seagle et 
al. (14), chemotherapy was associated with 8.5 (19.4 vs. 
10.9, p<0.001) months increased survival of women with 
metastatic leiomyosarcoma.

In a phase III study in which patients with a metastatic 
soft tissue sarcoma diagnosis showed a significant 
improvement of 12% in the overall response rate and nearly 
three months in PFS with the addition of ifosfamide to 
doxorubicin monotherapy, but no significant difference 
in OS (15). In this study, ULMS was not examined as 
a separate group, and factors that could predict death 
were not evaluated statistically. However, in the phase 
III GeDDiS study involving 257 patients with treatment-
naive metastatic soft tissue sarcoma, no difference was 
observed between patients treated with gemcitabine 
plus docetaxel and doxorubicin in terms of treatment 
response rates, PFS, and OS (16). Although a subgroup 
analysis was performed comparing leiomyosarcomas 
with other sarcoma subtypes and ULMS with other 
sarcoma subtypes, no subgroup analysis was performed 
in terms of factors that would predict treatment response 
(16). In order to minimize the effect of other factors on 
survival, we included patients with an ECOG PS of 0 or 
1 at the start of treatment. Although we demonstrated 
in our study that providing disease control with first-
line palliative chemotherapy was associated with more 
prolonged survival, we could not detect any factor 
that could predict treatment response. This result can 
be explained by the small number of patients and the 
retrospective nature of our study. However, there is a lack 
of literature data regarding the factors that can predict 
the palliative systemic treatment response in ULMS.

Previous studies have demonstrated that big tumor size, 
high mitotic index, high grade, advanced stage, advanced 
age, and inadequate surgical treatment are negative 
prognostic factors for ULMS (5,6,17,18). However, none 
of these studies evaluated patients receiving palliative 
chemotherapy for the advanced disease alone. Our 
study differs from these studies in that the patient profile 
is a more specific group, and for this reason, we think 
that our study is valuable. In our study, increasing age 
at diagnosis of metastatic disease, metastasectomy, and 
clinical benefit from first-line palliative chemotherapy 
were positive prognostic factors. Bernstein-Molho et 
al. (19) observed a survival difference of approximately 
14 months with metastasectomy in a study involving 
33 patients with metastatic ULMS. In an analysis of 128 
patients with recurrent ULMS, secondary cytoreductive 
surgery prolonged time to recurrence (20). Moreover, in 
the same analysis, neither chemotherapy nor radiation 
showed improved outcomes in patients with recurrent 
ULMS (20). Also, considering the high hazard ratios 
in our analysis, we can say that the presence of only 
extrapulmonary metastases and metastatic disease at the 
time of diagnosis may be negative prognostic factors. The 
inadequacy of the number of patients in our study may 
be the reason for not showing statistical significance for 
these factors.
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CONCLUSION
In metastatic ULMS, for which the survival benefit is not 
clear with palliative chemotherapy, prolonged survival 
can be obtained in patients with clinical benefit with 
first-line palliative chemotherapy. There is a need for 
new studies to determine the factors that will predict the 
clinical benefit of first-line palliative chemotherapy.
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