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Objective: Carcinosarcomas are rare, heterogeneous tumours with a poor prognosis and no well-defined treatment
pathway. Through analysis of a cohort of University College London Hospital (UCLH) patients, we assessed potential
known clinicopathological prognostic factors by looking at the association of baseline characteristics with progression
free survival (PFS) and overall survival (OS).

Methods: Women with uterine carcinosarcoma treated at UCLH from 2003 to 2014 were retrospectively identified and
analysed. Clinicopathological data and treatment history were collected from patient records.

Results: 73 patients were included. 69.9% were FIGO stage I/Il, 62.2% had heterologous elements and 60.0% had
lymphovascular space invasion (LVSI). Adjuvant chemotherapy and radiotherapy (RT) was received by 48% of patients,
27.4% had RT alone and 8.2%, chemotherapy alone. Median OS was 38.3 months and PFS 25.5 months. Two-year OS
and PFS were greater in earlier stage disease (OS; 68.3% vs. 48.9%, PFS; 58.7% vs. 36.1%), homologous component
(OS; 72.7% vs. 41.7%, PF'S; 60.8% vs. 35.7%) and absence of LVSI (OS; 75.3% vs. 53.7%, PFS; 66.9% vs. 42.5%). Two
vears OS and PFS for patients who received adjuvant chemotherapy and RT was 64.9% and 58.2% respectively, which was
similar to survival rate of those who received RT alone (OS 68.4% and PFS 57.4%). Patients who didn t receive adjuvant
treatment had worse survival (32.7% OS and 11.4% PFS).

Conclusions: Patients receiving RT alone had similar survival to those receiving RT and chemotherapy. Patients who

didn t receive adjuvant treatment had the poorest survival.

Keywords: “Uterine Neoplasm”, “Carcinosarcoma”, “Adjuvant
Treatment”, “Outcome”, “Survival”.

Tweetable abstract

Adjuvant treatment for uterine carcinosarcoma showed better survival
compare to surgery alone

Introduction

Carcinosarcoma of the uterus is an uncommon variant of uterine
cancer, comprising less than 5% of all cases. The worldwide annual
incidence is between 0.5-3.3 cases per 100.000 women [1]. It is a
biphasic malignancy that contains both carcinomatous (epithelial) and
sarcomatous (mesenchymal) elements. The mesenchymal component

is described histologically as either homologous (in which the
sarcomatous component is made of tissues found in the uterus) or
heterologous type (comprised of tissues not found in the uterus,
such as cartilage, skeletal muscle and/or bone) [2].

Overall, carcinosarcoma has a worse prognosis stage for stage
compared with adenocarcinoma of the endometrium. The risk of
haematogenous and lymphatic dissemination (with a propensity
for the pelvic and para-aortic nodes) is 40-60% even in early stage
(stage I-II) disease [3,4]. Five-year disease-free survival (DFS) is
poor (30-50%) and median overall survival (OS) of all stages is
about 21 months [5,6].
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In contrast,endometrioid adenocarcinoma is confined to the uterus
at diagnosis in 70% of the patients, and the five year OS is 75% for
early stage disease, as observed in the ASTEC trial [7].

In addition to histological subtype, the most significant prognostic
factor at diagnosis is stage [8]. Other prognostic factors include
grade of the epithelial component, presence of lymphovascular space
invasion (LVSI), and presence of postoperative residual tumour [6].
In 2011 a Canadian review attempted to evaluate molecular markers
as potential therapeutic and prognostic targets in this rare tumour sub-
group. The identification of definitive biomarkers in this population
is hampered by rarity of this neoplasm, small sample size of cases
and tumour heterogeneity [9].

Immunohisto chemistry shows that Transforming Growth Factor-
B (TGF-B), pl6, p53, Estrogen Receptor B (ERP) and Vascular
Endothelial Growth factor (VEGF) are commonly over expressed
whereas hormone receptors are infrequently expressed [8]. European
society of medical oncology (ESMO) guidelines recommends treating
uterine carcinosarcomas as high-grade carcinomas [8]. Despite the high
risk of relapse, there is no clear consensus regarding adjuvant therapy.

We carried out a retrospective review of all patients with
carcinosarcoma of the endometrium treated at University College
London Hospital (UCLH) between 2003 and 2014. The review
focussed on clinical outcomes, progression free survival (PFS) and
0OS, following treatment and the influence of factors such as the
presence of heterologous elements and LVSI.

Materials and Methods

Two doctors independently retrospectively reviewed all patients
with uterine carcinosarcoma treated at UCLH from January 2003
to August 2014 inclusive. To ensure capture of all patients, we
created a patient list from the pathology department database. We
then acquired clinical data from patient records and, if necessary,
general practitioners. The only exclusion criterion for this analysis
was metastatic disease at diagnosis.

The data set included age, tumour size, FIGO stage, presence of
heterologous element and adjuvant treatment received as well as
relapse patterns and subsequent treatment.

Kaplan-Meier Survival curves were generated using Stata version
14.1; the differences in survival were estimated using the long-rank
test. A p-value <0.05 was used to determine statistical significance.
OS and PFS rates at 2 years were estimated according to adjuvant

treatment received and prognostic factors.

Survival times were measured from the date of surgery until relapse
or death for PFS, or death for OS. Patients who did not experience
any event were censored at the date last seen.

A literature search was conducted using Pubmed database selecting
“uterine neoplasm” and “carcinosarcoma” as primary keyword plus
“adjuvant treatment”, “outcome” and “survival”.

Results

Eighty-nine patients with uterine carcinosarcoma treated between
2003 and 2014 were identified on the pathology department database.
Nine were excluded due to metastatic disease at presentation, 3
died before any treatment, 2 declined regular follow up, 1 declined
treatment and 1 transferred care to an alternative hospital. The records
of 73 patients were therefore thoroughly reviewed.

Mean age at diagnosis was 69 (range 50-90). The majority, 51 (69.8%)
were early stage with 46 (63.0%) FIGO stage I and 5 (6.8%) FIGO
stage II. Twenty-two (30.1%) were FIGO stage III. All patients
underwent surgery as their primary treatment: total abdominal or
laparoscopic hysterectomy with bilateral salpingo-oophorectomy.
In addition 17 (23.3%) patients underwent a lymphadenectomy.

Pathological data about heterologous differentiation was available for
37 patients, 23 (62.2%) with heterologous element, and 14 (37.8%)
without. The presence or absence of LVSI was documented for 68
patients of whom 41 (60.3%) had LVSI. Thirty-five (48.0%) patients
received adjuvant chemotherapy and RT, 20 (27.4%) received
adjuvant RT alone and 6 (8.2%) received adjuvant chemotherapy
alone. Twelve (16.4%) declined adjuvant treatment (Fig 1).

Of the RT patients, 41 (74.5%) received external beam radiotherapy
(EBRT) and vaginal vault brachytherapy (VVB), 6 (10.9%) had EBRT
only and 8 (14.5%) had VVB alone. 39 of 41 (95.1%) patients who
received chemotherapy were treated with carboplatin and paclitaxel;
of the remaining 2 patients, one received carboplatin and caelyx and
one received carboplatin as single agent. EBRT was delivered to
a planned volume, using a 4-field box technique to treat the whole
pelvis to a total dose of 45 Gray in 25 fractions over 5 weeks. The
VVB boost was delivered using Iridium 192 high dose rate (HDR)
brachytherapy to a total dose of 12Gray in 2 fractions (12Gy/2#)
for 38 patients. Alternative VVB doses delivered were 16Gy/2# (1
patient), 13Gy/2# (1 patient) and 7Gy/1# (1 patient). 8 received
only VVB to a total dose of 24Gy in 4#.
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Figure 1
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The median OS was 38.9 months (range: 1 day - 89.7 months) and the median was 25.5 months. As expected 2 year OS and PFS rates
were lower in advanced stage; 68.3% and 58.7% respectively for stage I and 11, versus 48.9% and 36.1% in stage 11l and IV (Fig.2).

Survival according to Stage

Stage 2 years OS (95% CI) 2 years PES (95% CI)
LI 68.3% (51.4 - 80.4) 58.7% (42.5—171.8)
TV 48.9% (254 — 68.8) 36.1% (16.4—56.3)

Kaplan-Meier OS curve by stage  Kaplan-Meier PFS curve by stage

Figure 2

The presence of heterologous component was associated with a lower OS and PFS at 2 years (41.7% and 35.7% respectively) compared
to those patients with none (72.7% and 60.8%). Although there is a suggestion that these patients had an inferior PFS and OS, this wasn’t
statistically significant (p=0.44 for OS and p=0.23 for PFS), perhaps due to the small patient numbers (Fig.3).

Survival according to presence of heterologous component

Component 2 years OS (95% CI) 2 years PFS (95% CI)
Heterologous 41.7% (16.4 — 65.4) 35.7% (13.0 — 59.4)
Homologous 72.7% (454 —88.0) 60.8% (36.5-78.3)

Kaplan-Meier OS curve by the presence of a Heterologous component

100{ —

Kaplan-Meier PFS curve by the presence of a Heterologous component

1004 =

Figure 3
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Two year OS and PFS in patients with LVSI were lower than patients without LVSI; OS 53.7% compared to 75.3% and PFS 42.5%
compared to 66.9%. This was statistically significant (p=0.009 for PFS and p=0.005 for OS) and therefore can be confirmed as a prognostic

factor (Fig. 4).

Survival according to presence of LVSI

LVSI 2 years OS (95% CI)
Present 53.7% (36.1 — 68.5)
Absent 75.3% (49.6 — 89.1)

Kaplan-Meier OS curve by LVSI

2 years PFS (95% CI)
42.5% (26.6 — 57.5)
66.9% (42.3 — 82.9)

Kaplan-Meier PFS curve by LVSI
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The 2 year OS and PFS for patients who received adjuvant chemotherapy and RT were 64.9% and 58.2% respectively. The 2 year OS
and PFS rates were 32.7% and 11.4% respectively in those patients who declined adjuvant treatment.

Patients receiving chemotherapy alone demonstrated OS of 80.0% and PFS of 60%. The 21 patients, who received RT alone, had OS and
PFS respectively of 68.4% and 57.4%, very similar to rates seen in patients who received both chemotherapy and RT (Fig 5).

Survival according to adjuvant treatment

Chemotherapy alone

No adjuvant treatment

Kaplan-Meier OS curve by treatment type

80.0% (20.4 — 96.9)
32.7% (8.3 — 60.6)

—— RT along= ==

000 - Chema alone:

ChemoRT None

Treatment 2 years OS 2 years PFS
Chemotherapy and RT 64.9% (42.7 — 80.3) 58.2% (37.9-96.8)
RT alone 68.4% (42.8 — 84.4) 57.4% (32.6 - 76.0)

60.0% (12.6 — 88.2)
11.4% (0.7 - 38.9)

Kaplan-Meier PFS curve by treatment type
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Figure 5

Lymphadenectomy in our study (not routinely performed) showed no survival difference (Fig. 6).
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Kaplan-Meier OS curve by Lymphadenectomy
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Figure 6

Discussion

Carcinosarcoma of the uterus is an aggressive high-risk carcinoma
with a poor prognosis and a high risk of haematogenous and lymphatic
dissemination [8]. The reported 5 year survival of patients with
carcinosarcoma is 30-50% [10].

Our series shows a median PFS of 25.5 months and median OS of
38.9 months, in line with data previously reported. Two year OS for
all the patients was 62.3% (48.6% - 73.3%) and PFS 51.3% (38.3%
- 63.0%) which is also similar to that in literature [11].

A retrospective analysis conducted by De Jong in 2011, has shown
that the behaviour of these tumours is determined by the epithelial
component, and in the respective series of cases, the epithelial
component was responsible for metastatic disease in 72% [12].
Epithelial elements invade the lymphovascular space and metastasize,
whereas the mesenchymal component has limited metastatic potential
[13,14]. In our series heterologous component was seen in 23 (62.2%)
out the 37 patients with available data. Although its presence was
associated with a poorer prognosis with 2 year OS of 41.7% and
PFS of 35.7% compared to 72.7% and 60.8% in patients without
it, this did not reach statistical significance maybe due to the small
number of patients analysed. (Fig. 3-4)

All patients in our series underwent total hysterectomy and bilateral
salpingo-oophorectomy as primary treatment with only 17 patients
also undergoing lymphadenectomy. According to Bengt Sorbe
lymphadenopathy has no impact on overall survival and this was
supported by our data [15]. (Fig. 9-10)

LVSI was statistically significant as a poor prognostic factor; patient
with positive LVSI had lower 2 year OS (53.7% vs. 75.3%) and PFS
(42.5% vs. 66.9%). We also confirmed, as expected, that prognosis
was better for those with early compared with advanced stage disease.

In endometrial cancer, randomised controlled trials have demonstrated
a reduction in local recurrence rates with adjuvant post-operative

radiotherapy (PORT) but without definite survival benefit [16,17].
The role of adjuvant chemotherapy in high-risk early stage disease
remains to be defined and the results of the PORTEC 3 trial are
eagerly awaited. Data from our institution suggests that for patients
with stage III endometrial cancer survival is improved in those
treated with sequential chemotherapy and RT compared with either
modality alone.

Patients with stage III disease undergoing chemotherapy and RT in
our carcinosarcoma series had OS of 59.8% (28.5-81.0) and PFS of
46.8% (19.6-70.2), which is in line with our previous published data
for patients with stage I1I endometrioid endometrial cancer [18].

Similarly, no studies have clearly defined the role of adjuvant
chemotherapy for carcinosarcoma. Carboplatin and paclitaxel is
usually administered as for other high-risk endometrial carcinomas
but the optimal regimen is unclear [5]. For patients receiving
chemotherapy in our analysis, 95% were treated with Carboplatin
and Paclitaxel.

A Cochrane systematic review analysed three randomized trials
comparing adjuvant chemotherapy to RT in women with FIGO stage
[T and I'V endometrial cancer. Two trials (GOG 122 and Maggi 2006)
of 620 patients, compared adjuvant chemotherapy with adjuvant
RT; they reported a longer OS and PFES in the chemotherapy group
[16,19]. A third trial (Susumo 2008) of 552 patients compared two
chemotherapy regimens in patients who all underwent adjuvant RT.
Despite no clear differences in PFS between the two chemotherapy
regimens, a benefit of adjuvant sequential treatment (chemotherapy
and RT) was observed [20].

In our data the 2 years PFS in chemotherapy only was 60% and
58.2% in chemotherapy and RT group. The OS was 80.0% in
chemotherapy only (only 6 patients) and 64.9% in chemotherapy
and RT group which is in keeping with published literature. Patients
who did not receive adjuvant treatment, had a 2 year PFS of 11.4%
and OS of 32.7%.
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The 21 patients, who received RT alone, had OS and PFS of 68.4%
and 57.4% respectively. This is almost identical to the chemotherapy
and RT group survival rates. However, differences in the patient
characteristics may have influenced the outcome as 85.0% in RT group
had stage I/II disease compared with 57.1% in the chemotherapy
and RT group. Similarly, LVSI was present in 68.6% of patients in
the chemotherapy and RT group compared to 41.2% of patients in
the RT alone group.

Accepting the limitations associated with small numbers and a
retrospective review, we might speculate that those patients with
LVSI and advanced stage benefit from both chemotherapy and RT.
However RT alone may be sufficient for those with earlier stage
disease and no LVSI. These findings merit further investigation in
a randomised trial.

We can, however, identify a survival benefit of adjuvant treatment
in endometrial carcinosarcoma that even within the limits of this
retrospective study is of interest.

Conclusion

Our results are in line with current published literature and further
support the need for randomised prospective studies to confirm
the role of adjuvant treatments in this uncommon cancer. The
most striking finding in this review was the difference in outcome
between those who received any adjuvant therapy and those who
had no adjuvant therapy. There was little difference in outcome
according to type of adjuvant therapy although the numbers in the
chemotherapy only group were small and baseline factors may have
influenced the choice of therapy.
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