Cancer Management and Research

Dove

ORIGINAL RESEARCH

Carcinosarcomas of the Uterus: Prognostic
Factors and Impact of Adjuvant Treatment

Kerri Beckmann
Sudarshan Selva-Nayagam
lan Olver®
Caroline Miller
Elizabeth S Buckley '
Kate Powell*

Dianne Buranyi-Trevarton®
Raghu Gowda’

David Roder'

Martin K Oehler®

2

4,5

'Cancer Epidemiology and Population
Health Research, University of South
Australia, Adelaide, Australia; 2Medical
Oncology, Royal Adelaide Hospital
Cancer Centre, Adelaide, Australia;
3Faculty of Health and Medical Sciences,
University of Adelaide, Adelaide,
Australia; *South Australian Health and
Medical Research Institute, Adelaide,
Australia; 5School of Public Health,
University of Adelaide, Adelaide,
Australia; éCentral Adelaide Local Health
Network, SA Health, Adelaide, Australia;
7Radiation Oncology, Royal Adelaide
Hospital, Adelaide, Australia;
8Gynaecological Oncology, Royal
Adelaide Hospital, Adelaide, Australia

Correspondence: Kerri Beckmann

Cancer Epidemiology and Population Health
Research, University of South Australia,
Level 8 SAHMRI Building, PO Box 2471
North Terrace, Adelaide, South Australia,
Australia

Tel +61 8 83027018

Email kerri.beckmann@unisa.edu.au

Background: Uncertainties remain about the most effective treatment for uterine carcinosar-
coma (UCS), a rare but aggressive uterine cancer, due to the limited scope for randomized
trials. This study investigates whether nodal excision or adjuvant therapies after hysterectomy
offer a survival benefit, using multi-institutional clinical registry data from South Australia.
Methods: Data for all consecutive cases of UCS from 1980 to 2019 were extracted from the
Clinical Cancer Registry. Clinical and treatment-related factors associated with disease-
specific mortality (DSM) and all-cause mortality (ACM) were determined using multivari-
able Cox proportional hazards regression, with subgroup analyses by stage.

Results: Median follow-up for the 140 eligible cases was 21 months. 94% underwent hyster-
ectomy, and 72% had an additional pelvic lymph node dissection (PLND). Furthermore, 16%
received adjuvant chemotherapy; 11% adjuvant radiotherapy and 16% multimodal chemora-
diotherapy, with an increase in the latter two modalities over time. DSM was reduced among
those who underwent PLND (HR: 0.41; 95%CI: 0.23-0.74), adjuvant chemotherapy (HR: 0.39;
95%CI: 0.18-0.84) or multimodality treatment (HR: 0.11; 95%CI: 0.06-0.30) compared with
hysterectomy alone for the whole cohort and for late stage disease (FIGO III/IV) but not for earlier
stage disease, except for reduced DSM with multimodal therapy. Findings were similar for ACM.
Conclusion: Our findings indicate better survival among those who received PLND, chemother-
apy and multimodal adjuvant therapy, with the latter applying to early and late stage disease.
However, cautious interpretation is warranted, due to potential “indication bias” and limited power.
Further research into effective treatment modalities, ideally using prospective study designs, is
needed.

Keywords: uterine carcinosarcoma, management, survival, multimodal therapy, adjuvant
chemotherapy, adjuvant radiotherapy

Plain Language Summary

Uncertainties remain about the most effective treatment for uterine carcinosarcoma, a rare but
aggressive form of uterine cancer. This study used clinical data from several treatment centers to
investigate whether removing lymph nodes or giving adjuvant therapies after hysterectomy
offered any survival benefit. Findings indicated improved survival overall among those who
had lymph nodes removes and among those who received either chemotherapy or radiotherapy
plus chemotherapy after surgery. Combined adjuvant therapy improved survival in both early
and late stage of disease. Some caution in interpreting these results is warranted due to the small
number of women in the study and the potential to select healthier women for combined therapy.

Introduction
Uterine carcinosarcomas (UCS), previously termed malignant mixed Mullerian
tumors (MMMT), are a rare subtype (~5%) of uterine cancer.' Their histological
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diagnosis is based on mixed epithelial and mesenchymal
cell types within the tumor.® Traditionally thought of as
a class of sarcoma, molecular profiling and identification
of similar risk profiles to endometrial carcinomas has led
to the reclassification of UCS as carcinomas.®* Known to
be extremely aggressive tumors, patients often present
with extrauterine disease and/or distant metastases, have
high rates of recurrence and relatively short survival.’
With five-year survival in the order of 30-39%, outcomes
are comparatively worse than those for both grade 3 endo-
metrial cancers and uterine sarcomas.’

Surgery, including hysterectomy bilateral salpingo-
oophorectomy and pelvic lymph node dissection is the
primary treatment for UCS. Complete cytoreduction
should be achieved, as this may be associated with an
overall survival benefit. The therapeutic value of the
lymph node removal and specific adjuvant therapies is
not well known.®” Most studies of lymphadenectomy
have shown a survival benefit, though some have sug-
gested that there may be a threshold required in terms of
number of nodes excised.”® Nevertheless, lymphadenect-
omy is recommended in corpus-confined disease to
improve accuracy of disease staging and subsequent treat-
ment planning. Given the high recurrence rate for UCS,
even for early stage disease, postoperative adjuvant ther-
apy is also recommended for all stages of disease.
However, the optimal adjuvant treatment modality (e,
chemotherapy, radiotherapy (vaginal vault brachytherapy
or external beam pelvic), or multimodal therapy combin-
ing chemotherapy and radiotherapy) is yet to be estab-
lished and no stage-specific guidelines exist due to lack
of data on efficacy.” Survival benefits have been demon-
strated with the use of adjuvant chemotherapy in advanced
UCS (stages III and IV). Furthermore, results from two
randomized trials have indicated that a combination of
chemotherapy agents is more effective than a single che-
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motherapeutic  agent. chemotherapies
included ifosfamide-based regimes but more recently pla-
tinum-taxane combinations, with the latter being preferred
due to lower overall toxicity.'*'* However, direct evidence
for superiority of specific regimes is lacking.'* Whether
adjuvant radiotherapy offers any benefit in terms of dis-
ease specific or overall survival is the subject of ongoing
debate.”'> Both vaginal brachytherapy or whole pelvic
external beam radiotherapy (EBRT) are common treatment
options. But while several retrospective studies have
shown reduced risk of locoregional recurrence, few have
demonstrated survival ~ with

improved adjuvant

radiotherapy.” Multimodal therapies incorporating adju-
vant chemotherapy and radiotherapy after hysterectomy
are increasingly being advocated for the management of

UCS with encouraging results,”*'¢

though definitive evi-
dence is still not available.

Given the rarity of this tumors type, testing the efficacy
of different treatment modalities via clinical trials has
proven difficult and considerable uncertainty remains
around optimal treatment. There is, therefore,
a continuing need to investigate treatment patterns and
outcomes though retrospective analyses of cohorts of
UCS accrued over time. The objective of this study was
to describe the clinical characteristics, treatment patterns
including use of adjuvant therapies, and survival outcomes
in a multi-institutional cohort of women with UCS mana-
ged within the public tertiary setting in Adelaide,
Australia. We specifically address whether nodal excision
and or adjuvant therapy in addition to hysterectomy offer

any survival benefit in women with UCS.

Methods

The study cohort consisted of consecutive cases of UCS
reported within the South Australian Clinical Cancer
Registry (SACCR). A multi-institutional registry, the
SACCR was established in the 1980s to monitor the clin-
ical characteristics, primary treatments and outcomes for
patients admitted to the major public teaching hospitals in
Adelaide, South Australia. Clinical data were collected
through manual review of patient medical records includ-
ing histopathology reports, and more recently through
electronic patient record review. The study cohort included
all women who were diagnosed with carcinosarcoma of
the uterus between 1980 and 2019 and were resident in
South Australia. All identified cases were reviewed to
ensure histopathology reporting confirmed classification
as UCS. Details were extracted from the SACCR for
demographic characteristics (eg, age at diagnosis, year of
diagnosis, country of birth and residential postcode); clin-
ical characteristics (eg, stage based on the International
Federation of Gynaecology and Obstetrics (FIGO) criteria,
grade classified as poorly, moderately or well differen-
tiated, heterologous-homologous classification based on
sarcomatous component, myometrial invasion (<50% or
>50%), lymphovascular invasion, and nodal involvement);
primary treatment types and start dates (for hysterectomy,
nodal excision, radiotherapy—external beam and/or bra-
chytherapy, hormonal therapy, chemotherapy regimen);
and date and cause of death (uterine cancer, other cancer
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or other cause). Area level measures of socioeconomic
status were assigned according to the Australian Bureau
of Statistic’s Socioeconomic Indexes for Area (SEIFA)
deprivation scores'’ for residential postcodes, categorized
into quartiles from most to least deprivation for the South
Australian population. Place of residence was classified as
metropolitan or other (inner regional/rural/remote/very
remote) according to the Accessibility/Remoteness Index
of Australia,'® based on residential postcodes. Country of
birth was classified as Australia, other English-speaking
country, other non-English speaking country or unknown.
Date and cause of death were determined through linkage
with the states’ central cancer registry which receives
regular updates from the State Register of Births, Deaths
and Marriages, and periodically from the National Death
Index. Since the focus of data collection in SACCR relates
to primary treatment, data on disease recurrence and sub-
sequent treatment were incomplete and not included in this
analysis.

Categorical variables for demographic and clinical
characteristics and primary treatments are presented as
frequencies and percentages. Differences in receipt of spe-
cific treatments were compared via chi-squared tests.
Factors associated with giving adjuvant therapy (any
radiotherapy, chemotherapy or multimodal radio-
chemotherapy following hysterectomy) were assessed
using multivariable binary logistic regression. Disease-
specific survival (DSS) and overall survival (OS) were
assessed using Kaplan—-Meier methods, and differences in
crude survival tested via log rank tests. Survival times
were calculated from date of diagnosis to date of death
with censoring at last recorded date of follow-up (up to
March 2020) if not deceased. Factors associated with time
to disease specific mortality (DSM) and for all-cause mor-
tality (ACM) were assessed using multivariable Cox pro-
portional hazards regression models. Proportional hazards
assumptions were tested using Schoenfeld residuals test.
Subgroup analyses were also undertaken to assess the
association of different treatment approaches with risk of
death in women with early (FIGO stage 1/I1) and advanced
(FIGO stage III/IV) disease. An additional subgroup ana-
lysis was performed for the earliest carcinosarcoma stage
alone (FIGO stage 1), given the uncertainties about indica-
tions and benefits of adjuvant treatment in this group of
patients.'® All statistical tests were two-sided and p-values
<0.05 were accepted to show statistically significant

associations.

This study was conducted in accordance with the
Declaration of Helsinki and received ethical approval
from the SA Department for Health and Ageing Human
Research Ethics Committee (HREC/17/SAH/69) with
a waiver of consent for use of deidentified data from the
clinical registry.

Results

We identified 149 women with UCS who were managed
within public teaching hospitals in South Australia. Nine
women were excluded because they were resident in
a different state or had only received their diagnosis at
one of the included hospitals. Sociodemographic and clin-
ical characteristics for the study cohort are presented in
Table 1. Age at diagnosis ranged from 41-95 years, with
a median age of 71 years. Other sociodemographic char-
acteristics were reflective of broader distribution within
South Australia. Almost half of the cohort had early
stage disease at diagnosis (FIGO I/II) and the other half
advanced stage (FIGO III/IV) disease (48% and 51%,
respectively). Seventy-seven percent of cases involve
myometrial involvement and 15% lymph node metastasis.
Fifteen percent of women presented with distant metasta-
sis at diagnosis. Fifty percent of the UCS had a major
sarcomatous component, with 35% classified as
heterologous.

Treatment patterns are shown in Table 2. The majority
of women were treated with curative intent. Almost all
(94%) received surgery, most commonly an extended hys-
terectomy. Nodal excision was performed in 72% of
women. A total of 44% of women received adjuvant
therapy, most frequently adjuvant chemotherapy (16%) or
multimodal adjuvant therapy (16%). Eleven percent
received adjuvant radiotherapy only. Chemotherapy regi-
mens most frequently consisted of combinations of taxane
and platinum-based agents (carboplatin + paclitaxel being
the most common (49%)), though combinations including
cyclophosphamide and doxorubicin were also frequently
given, particularly in earlier periods. Radiotherapy was
delivered either via EBRT (38%), vaginal brachytherapy
(18%) or via a combination of brachytherapy and EBRT
(18%), with radiotherapy type not being reported in 26%
of cases. 3D conformal radiation treatment (3DCRT) was
used between 2005 and 2014 and intensity modulated
radiation therapy (IMRT) since 2015. Total dose during
both the 3DCRT and IMRT era was 45 Gy at 1.8 Gy/F. For
vaginal brachytherapy, total dose was 21 Gy/3F over one
week if used alone or 11 Gy/2F if used following EBRT.
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Table | Demographic and Clinicopathological Characteristics of

Table | (Continued).

UCS Cases
D hi d Clinical Ch teristi %
Demographic and Clinical Characteristics n % emographic an fnica aracteristics n °
Total 140 | 100 Grade Well differentiated 5 4
Moderately differentiated 15 Il
Age group (years) <50 4 3
High/undifferentiated 95 68
50-54 8 6
Unknown 25 19
55-59 6 4
6064 14 10 Sarcomatous Minor 50 36
component
65-69 29 21 Major 70 50
70-74 29 21 Unknown 20 14
75-79 21 15 Classification Homologous 75 | 53
80+ 29 | 21 Heterologous 49 | 35
Period of diagnosis <1990 24 17 Unknown 16 Il
1990-94 20 14 Lymphovascular No 40 | 29
1995-99 2 | 16 fvasion
Yes 54 39
2000-04 12 9
Unknown 46 33
2005-09 23 16
Lymph node No 50 36
2010-14 20 14 involvement
Yes 18 15
2015-19 19 14
| 5 4
Residence Metropolitan I 79
2 3 2
Outer urban/rural/remote 29 21
3+ 10 7
Socioeconomic status | Most disadvantaged 44 31
Unknown 44 31
(SEIFA SA quartiles) Lower middle 31 22
Not examined 28 20
Upper middle 30 21
Myometrial No 7 5
Least disadvantaged 35 25 )
involvement
Unknown 9 5 Yes 108 | 77
Country of birth Australia 90 | 64 Unknown 25 18
English speaking (UK/Ireland/ | 26 19 Parametrial No 8l | 57
NZ) involvement
Yes 33 24
Other 24 17
Unknown 26 19
FIGO stage | 58 | 4l
Adnexal involvement No 87 62
Il 10 7
Yes 29 21
1] 42 30
Unknown 24 17
v 29 | 21
Continue
Not reported | | ( 9
(Continued)
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Table | (Continued).

Table 2 Treatment Characteristic for Women with UCS

Primary Treatment Characteristics (n=140) n %
Demographic and Clinical Characteristics n %
Treatment intent No treatment 3 2
Omental involvement | No 59 42
Curative 74 53
Yes 24 17
Control/life prolongin 21 15
Unknown 57 41 P ghe
Palliative 34 24
Distant metastases No 118 | 84
Unknown 8 5
Yes 21 15
Treatment No surgery 8 5
Unknown | |
approach
Surgery (radical/extended 132 | 95
hysterectomy)
Overall, 36% of the cohort experienced recurrence while Surgery alone 70 | 50
28% were never disease free. Recurrence was most likely Surgery plus adjuvant chemo- and/ | 62 | 44
to involve distant metastases. (Table 2) or radiotherapy
Results of multivariable analysis for receipt of any Primary No primary treatment 7 6
form of adjuvant therapy are presented in Table 3. treatments
Factors most strongly associated with adjuvant therapy Hormone therapy alone ! !
were age, period of diagnosis and FIGO stage. Compared Surgery (any type) alone 63 | 45
i < >
v.v1th women . 60 yc.ears, those >70 years we.re much less Surgery + hormone therapy 7 s
likely to receive adjuvant therapy (Odds ratio, OR: 0.10;
. . S + ch h 23 16
95%CI: 0.02-0.62), while those with stage III compared urgery ™ chemotherapy
with stage 1 disease were much more likely to receive Surgery + radiotherapy 16 | Il
adjuvant therapy (OR: 10.8; 95%CI: 3.22-49.7). Surgery + chemotherapy + 23 | 16
Adjuvant therapy was offered less frequently during the radiotherapy
1990s compared with the 1980s (OR: 0.14; 95%CI: 0.02- Nodes removed | No 2 |16
0.68-49.7) but has since increased to similar levels as in v 102 | 73
es
the 1980s. No other clinicopathological characteristics
were found to be associated with having adjuvant therapy. Unknown 16 | 1
Clinicopathological factors associated with receiv- Margin status No residual tumors 68 | 49
ing radiotherapy, chemotherapy or multimodal adjuvant Residual tumors 35 | 25
therapy (separately) are shown in Supplementary Tables
. . R Margins not evaluated/not 29 21
1 and 2. Use of adjuvant radiotherapy has increased over reported
time, while use of chemotherapy initially decreases before
returning to similar levels as during the 1980s. Receipt of No primary site surgery 8 é
radiotherapy was not associated with stage at diagnosis. Radiotherapy type | External beam 15 | 38
However, receipt of chemotherapy was strongly associated (n=39) Brachytherapy 7 18
1 . . o, .
later stage disease (OR: 11.3; 95%CI: 2.62-48.8 for F'IGO External beam and brachytherapy | 7 8
II/TV vs I-II). The only factors found to be associated combined
with likelihood of receiving multimodal adjuvant therapy
. . Unknown 10 26
were age at diagnosis (OR: 0.87; 95%CI: 0.81-0.95)
and year of diagnosis (OR: 1.16; 95%CI: 1.05-1.29). Chemotherapy Cyclophosphamide (single agent) | | !
. =46
Median follow-up for the cohort overall was 21 type (n=46)
months. Median time to death was 13 months for uterine (Continued)
Cancer Management and Research 2021:13 https: 4637
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Table 2 (Continued).

Table 3 Factors Associated with Receipt of Any Adjuvant
Therapy (Radiotherapy, Chemotherapy or Multimodal)

Pri Treat t Ch teristi =140 %
rimary freatmen aracteristics (n ) n ° Characteristics: Adj. | 95%CI p-value
Doxorubicin (single agent) 4 9 OR
Carboplatin (single agent) | | Age at diagnosis | <60 1.00 ref -
Cyclophosphamide + doxorubicin | 5 | 11 Tren
yclophosphamice ™ doxorubien 6069 025 | 0.05-1.30 | 0.100
Cyclophosphamide + chlorambucil | | | 70-79 0.10 0.02-062 | 0013
+ doxorubicin
80+ 0.02 0.01-0.14 | <0.001
Cisplatin + cyclophosphamide + 3 7
doxorubicin Diagnostic 1980-1989 1.00 ref -
- : . period
Cisplatin + doxorubicin > M 1990-1999 0.14 | 0.02-0.68 | 0.027
Carboplatin + paclitaxel 22 | 49 2000-2010 023 0.03-120 | 0.130
Carboplatin + doxorubicin P 2010-2019 087 | 0.09-474 | 0.887
Unknown (single agent) 3 ’ Place of Metropolitan 1.00 ref -
Failure pattern Never disease free 39 28 residence
Non- 0.55 0.15-1.99 | 0.284
No recurrence reported 50 36 .
metropolitan
Regional recurrence a 8 Socioeconomic Most 1.00 ref -
Distant recurrence 37 26 (SEIFA) disadvantaged
Recurrence, unknown site 3 |2 Lower middle | 341 | 0.80-14.4 | 0.09
Upper middle 1.31 0.32-545 | 0.710
Least 1.47 0.37-5.89 | 0.581
. disadvantaged
malignancy and 18 months for death from any cause.
Disease specific survival at one-, two- and five-years post- | Country of birth | Australia 1.00 | ref -
diagnosis were 68%, 49% and 35% respectively (Table 4). UK, Ireland, 2.08 | 0.63-6.90 | 0.228
Significant differences in crude DSS were observed by age Nz
group (log-rank p=0.024), FIGO stage (p<0.001), whether Other 207 | 051-847 | 0.309
lymph nodes were excised or not (p=0.003) and treatment
. . FIGO stage | 1.00 ref -
modality (p<0.001), with the best DSS outcomes for
women who underwent multimodal therapy (surgery, adju- I 192 ] 024-15.3 | 0.537
vant radiotherapy and adjuvant chemotherapy). Similar 1] 10.8 | 2.33-49.7 | 0.002
differences were observed for overall survival (not v 128 | 020-8.05 | 0.793
shown). Figure | presents Kaplan—Meier curves for overall
. . . e L. Grade/ Well 1.00 ref -
survival according to treatment modality, indicating better ) L
] ] ] differentiation:
survival among those who received multimodal therapy, Moderate 357 | 0.09-89.9 | 0.454
especially among those with later stage disease.
s ] Poor/ 230 | 0.09-40.6 | 0.568
Results of multivariable Cox regression models con- . i
) ] undifferentiated
firmed findings from crude analyses with respect to treat-
. . Unki 3.13 0.16-61.3 | 0.452
ment approaches. With regard to DSM (Table 5), risk of nrnown
death increased with increasing FIGO stage (eg, stage III Lymphovascular | No 1.00 | ref -
vs I: HR: 3.40: 95%CI: 1.73-6.69) and was approxi- invasion
o Yes 0.73 0.19-2.82 | 0.649
mately 50% lower among women who had any lymph
nodes excised compared with none (HR: 0.41; 95%CI: Unknown 025 | 0.05-1.40 | 0.117
0.23-0.74) and those who received either adjuvant (Continued)
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Table 3 (Continued).

Characteristics: Adj. | 95%CI p-value
OR
Nodal No 1.00 ref -
involvement
Yes 0.89 0.13-5.96 | 0.901
Unknown 0.83 0.19-3.66 | 0.807
Myometrial No 1.00 ref -
involvement
Yes 4.86 0.34-69.7 | 0.245
Unknown 2.45 0.07-82.5 | 0.617
Classification Homologous 1.00 ref -
Heterologous 1.24 0.45-3.46 | 0.699
Unknown 2.49 0.05-48.9 | 0.820
Sarcomatous Minor 1.00 ref -
component
Major 0.45 0.15-1.35 | 0.156
Unknown 1.13 0.04-34.4 | 0.945

Note: n=139, | case missing stage.

chemotherapy (HR: 0.39; 95%CI: 0.18-0.84) or multi-
modal therapy (HR: 0.11; 95%CI: 0.06—0.30) compared
with hysterectomy alone. No association was observed
with respect to age or year of diagnosis. Analyses of
DSM among those with in early stage disease, showed
significant differences for FIGO stage Il compares with
stage I (HR: 5.01; 95%CI: 1.71-14.6) and for multimodal
therapy compared with hysterectomy alone (HR: 0.09;
95%CI: 0.01-0.66). Nodal excision was not associated
with statistically significant differences in DSM, however,
point estimates were in the direction of reduced risk. For
FIGO stage I alone, receipt of any adjuvant therapy
modalities compared with surgery alone was associated
with reduced DSM (HR: 0.31; 95%CI: 0.10-0.96). For
women with late stage disease (FIGO III/IV), nodal exci-
sion (HR: 0.29; 95%CI: 0.14-0.61) and adjuvant treat-
ment with chemotherapy (HR: 0.30; 95%CI: 0.11-0.73)
or radio-chemotherapy (HR: 0.08; 95%CI: 0.02-0.29)
were associated with reduced risk of uterine cancer
death. Though not statistically significant, the direction
of effect for adjuvant radiotherapy compared with hyster-
ectomy alone was toward reduced risk for both early and
late stage disease.

Results were similar for multivariable regression ana-
lyses of ACM, however no statistically significant differ-
ences were observed according to treatment approach or
nodal excision for early stage disease (Supplementary Table

3). When considering the cohort overall, multimodal therapy
was associated with reduced ACM compared with adjuvant
chemotherapy alone (HR: 0.29; 95%CI: 0.10-0.80)—results
not shown.

Discussion
Our study describes the clinical characteristics, treatment
patterns and outcomes for all locally resident cases of UCS
managed within the main public teaching hospitals in South
Australia over four decades. This moderately sized case
series (n=140) confirms the rare but aggressive nature of
UCS and continuing need to improve early diagnosis and
identify more effective treatments. Fifty percent of our cohort
presented with late stage disease (FIGO III/IV) and 15% with
distant metastases at diagnosis. Furthermore, survival out-
comes were poor, with a five-year disease specific survival of
only 35% for the cohort overall. While use of adjuvant radio-
therapy and multimodal chemo-radiotherapy increased over
the study period, use of adjuvant chemotherapy alone
declined in the 1990s with a gradual increase again thereafter.
Despite changes in treatment approaches, no statistically
significant improvement in survival was observed over
time. Clinicopathological factors associated with reduced all-
cause mortality included earlier stage, adjuvant chemother-
apy, multimodal therapy (vs surgery alone) and lymph node
dissection. Adjuvant radiotherapy was not associated with
improved survival outcomes. Similar findings were noted for
the subgroup with late stage disease. However, none of the
treatment factors were found be statistically significant in
relation to all-cause mortality for early stage UCS, while
only multimodal therapy was associated with reduced dis-
ease-specific mortality in this subgroup.

Disease characteristics of our case series were not
2025 (i

approximately half presenting with extrauterine disease

dissimilar to those reported in other series,

and 15% with distant metastases at diagnosis. The low
proportion surviving to five years (35%) is within pre-
viously reported ranges (30-39%).2® We did not observe
any statistically significant improvement in DSS or OS,
which is consistent with Kanthan and Senger’s assessment
in their 2011 review that there had been no measurable
improvement in UCS survival over the past four
decades."’
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Table 4 Disease Specific Survival

Factors: % Survival (95% Confidence Intervals) at:
I Year 2 Years 5 Years P (Log Rank)
All cases 68 (60-76) 49 (40-57) 35 (26—44)
Age at diagnosis (years)
<60 72 (46-87) 61 (35-79) 55 (30-74)
60-69 68 (52-80) 38 (23-53) 25 (13-40) p=0.024
70-79 76 (61-80) 60 (44-73) 44 (29-60)
80+ 53 (33-71) 36 (18-55) 18 (6-36)
Diagnostic period:
1980-1989 66 (43-81) 28 (12-48) 14 (4-32) p=0.183
1990-1999 67 (20-79) 50 (34-64) 34 (20-28)
2000-2009 63 (44-77) 50 (32-66) 37 (21-54)
20102019 79 (61-89) 58 (39-74) 50 (31-67)
Place of Residence:
Metropolitan 71 (62-79) 52 (41-61) 38 (28-47) p=0.210
Non-metropolitan 59 (39-75) 37 (20-55) 25 (10-42)
Socioeconomic (SEIFA):
Most disadvantaged 72 (55-83) 42 (27-56) 34 (20-49)
Lower middle 77 (56-89) 59 (37-76) 39 (19-58) p=0.646
Upper middle 57 (37-73) 47 (28-64) 24 (10-41)
Least disadvantaged 67 (49-81) 49 (32-65) 43 (26-59)
FIGO stage:
| 83 (71-91) 68 (54-79) 52 (37-65)
Il 58 (23-82) 35 (8-64) 23 (4-53) p<0.001
1] 73 (58-85) 45 (30-59) 31 (18-45)
v 30 (13-48) 15 (4-33) 0
Grade/differentiation:
WVell 60 (13-88) 60 (13-88) 60 (13-88)
Moderate 93 (61-99) 50 (23-72) 50 (23-72) p=0.428
Poor/undifferentiated 64 (53-73) 48 (37-58) 32 (22-43)
Uuknown 72 (51-87) 48 (26-58) 30 (13-49)
Lymphovascular invasion
No 84 (68-93) 64 (47-78) 49 (32-64)
Yes 64 (49-76) 46 (31-58) 33 (20-47) p=0.119
Unknown 61 (45-74) 38 (24-53) 25 (13-39)
Heterologous
No 68 (56-78) 47 (35-58) 37 (25-48)
Yes 72 (56-85) 62 (46-75) 39 (25-54) p=0.192
Unknown 62 (31-82) 9 (5-32) 9 (5-32)
Extent:
Myometrial involvement 71 (61-77) 52 (42-62 36 (26-45)
Omentum involvement 41 (21-60) 26 (10-45) 21 (7-40)
Lymph nodes removed
No 40 (20-59) 30 (12-50) 20 (6-39)
Yes 79 (69-86) 58 (47-67) 41 (31-52) p=0.003
Unknown 47 (22-69) 16 (3-39 16 (3-39)
(Continued)
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Table 4 (Continued).

Factors: % Survival (95% Confidence Intervals) at:

I Year 2 Years 5 Years P (Log Rank)

Lymph nodes positive

No 87 (73-94) 68 (52-80) 52 (36-66)
Yes 88 (60-97) 59 (33-78) 369 (16-62)
Unknown 52 (36-63) 33 (22-44) 22 (13-33)
Primary Treatment
Surgery only 64 (51-74) 39 (27-51) 23 (14-35)
Surgery + CT 73 (49-87) 50 (28-68) 32 (14-51) p<0.001
Surgery + RT 67 (38-85) 45 (19-68) 45 (19-68)
Surgery + RT + CT 95 (72-99) 86 (63-95) 75 (49-89)

Notes: Kaplan—Meier estimates of survival from UCS, according to sociodemographic and clinical characteristics n=140. Follow-up from date of diagnosis to date of death
or last follow-up date.

Considerable uncertainty persists around the most hysterectomy is the universally recommended primary
effective treatment strategies for UCS.*'>**?® A total treatment approach, and due to the high rate of recurrence

A Overall Survival B Overall survival FIGO |
1.00 1.00
0.75 0.75
050 0.50 ] — = |
I—L‘—||—
025 0.25 -
0.00 0.00
T T T T T B T T T T T
0 2 4 8
Years post surgery o 2 Year: post-surgery 8
Number at risk Number at risk
Surgonly 70 2 . 12 2 surgery only 36 20 15 12 9
Surg+AC 22 1 6 5 surgery +AC 6 4 3 3 >
Surg+AR 16 6 2 1 surgery +AR 7 4 2 1 1
SUrg+ARC 22 18 12 9 5 surgery + ARC 7 6 4 3 2
Surg only ——— Surg+AC —— Surgery only Surgery + AC
Surg+AR ——— Surg+ARC Surgery + AR Surgery + ARC
C Overall survival - FIGO IlI/IV
1.004
0.754
0.50
0.25
0.004
T T T T T
0 2 4 6 8
Years post-surgery
Number at risk
surgery only 27 2 0 0 0
surgery +AC 16 7 4 3 3
surgery + AR 7 2 2 1 0
surgery + ARC 13 10 6 5 3
Surgery only Surgery + AC
Surgery + AR Surgery + ARC

Figure | Overall survival among women with uterine carcinosarcomas according to primary treatment modality (SA, 1980-2016). (A) Whole cohort. (B) FIGO | (C) FIGO
HI/IV.
Abbreviations: Surg, surgery; AC, adjuvant chemotherapy; AR, adjuvant radiotherapy; ARC, adjuvant radio-chemotherapy (multimodal).
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Table 5 Disease Specific Mortality in Women Who Underwent Surgery (+ Adjuvant Therapies) for UCS

Characteristics: All Stages (n=129) FIGO I/ll (n=66) FIGO HII/IV (n=63) FIGO | (n=56)
Adj. 95%Cl p Adj. 95%ClI P Adj. 95%Cl p Adj. 95%Cl p
HR HR HR HR
Age at diagnosis 0.99 | 0.96-1.01 | 0.3I5 1.00 | 0.97-1.04 | 0.969 | 0.97 | 0.93-1.01 | 0.123 1.03 | 0.98-1.09 | 0.263
Year of diagnosis 1.01 0.98-1.04 | 0.632 1.03 | 0.97-1.10 | 0.355 1.00 | 0.96-1.04 | 0.996 0.98 | 0.90-1.06 | 0.565
FIGO stage:
| 1.00 ref - 1.00 ref - - - - na - -
Il 4.46 1.89-10.5 | 0.002 5.01 1.71-14.6 | 0.003 - - - - - -
1] 3.00 1.57-5.76 | 0.001 - - - 1.00 ref - - - -
v 724 | 3.71-14.2 | <0.001 - - - 2.07 | 0.984.37 | 0.056 - - -
Lymph nodes
removed
No 1.00 ref - 1.00 ref 1.00 ref - 1.00 - -
Yes 0.41 0.23-0.74 | 0.015 0.66 | 0.16-2.26 | 0.553 | 0.29 | 0.14-0.61 | 0.001 0.41 0.07-2.26 | 0.305
Treatments:
Surgery only 1.00 ref - 1.00 ref - 1.00 ref - 1.00 - -
Surgery + AC 0.39 | 0.18-0.84 | 0.016 1.09 | 0.28-4.36 | 0.896 | 0.30 | 0.11-0.73 | 0.010 1.04 | 0.25-4.32 | 0.952
Surgery + AR 0.56 | 0.27-1.62 | 0.170 0.41 0.09-1.77 | 0232 | 0.50 | 0.16-1.54 | 0.226 0.27 | 0.03-2.62 | 0.257
Surgery + ARC 0.11 0.06-0.30 | <0.001 0.09 | 0.01-0.66 | 0.017 | 0.08 | 0.02-0.29 | <0.00I 0.20 | 0.02-1.82 | 0.153
(Any adjuvant 0.31 0.16-0.60 | <0.001 045 | 0.17-1.22 | 0.117 | 029 | 0.16-0.53 | <0.00I 0.31 0.10-0.96 | 0.043
therapy)

Notes: Multivariable Cox regression for risk of uterine cancer death with age and diagnosis year as continuous variables. Follow-up time=date of diagnosis to date of death
or last follow-up date. Sociodemographic and clinical variables with no association included socioeconomic status, place of residence, country of birth, grade, I-VI
lymphovascular invasion, myometrial involvement and heterologous cell types—these variables were not included in the final models.

Abbreviations: AC, adjuvant chemotherapy; AR, adjuvant radiotherapy; ARC, adjuvant radiotherapy and chemotherapy.

of UCS (50-80%),"> adjuvant therapy has also been
recommended.”® While the majority of our cohort had
surgery, adjuvant therapies were used less universally
(44% overall had received some form of adjuvant ther-
apy), with age, diagnostic period, and stage being the most
influential determinants. Older age was associated with
decreased likelihood of receiving any adjuvant therapy,
as has been reported previously.”” Chemotherapy was
more likely to be provided to women with advanced dis-
ease (most frequently FIGO III),
a heterologous sarcomatous component, while receipt of

and those with

adjuvant radiotherapy was not associated with stage of
disease, or any other clinical characteristics. Adjuvant
radiotherapy and combined multimodal therapy, however,
have increased in use over more recent periods.

While we found that adjuvant chemotherapy alone was
associated with reduced risk of all-cause mortality for the
whole cohort and for FIGO stage III/IV, no association

was found among those who presented with FIGO Stage
I-1I or for Stage I alone. This may be due to lack of power,
particularly in subgroup analyses. Though others have
reported improved survival outcomes with adjuvant che-
motherapy in subgroups analyses for early stage UCS,?!
most smaller series have not found any statistically sig-
nificant improvement.?*2°3!

Our findings of no association between receipt of
adjuvant radiotherapy and disease specific or overall sur-
vival are consistent with a number of other relatively

small retrospective studies?!-**2%31-32

33,34

and two previous
randomized trials that showed reduced locoregional

recurrence but no independent effect on survival.

Conversely, in larger studies utilizing SEER data,

Manzerova et al*> and Li et al** have reported
a statistically significant improvement in overall survival
among those who received radiotherapy, with risk reduc-

tions in the order of 25%. However, no adjustment was

https:
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made for receipt of adjuvant chemotherapy in these stu-
dies. In an analysis of population-wide registry data from
The Netherlands, where receipt of chemotherapy was
taken into account, Versluis et al’ reported improved
overall survival among patients who received adjuvant
RT for the whole study population, though no stage-
specific analyses were reported. Further investigation of
the role of radiotherapy is required, preferably within
a randomized controlled trial.

While evidence is still quite limited, results from
several retrospective studies have indicated improved

outcomes with multimodal therapies incorporating

7,16,27

postsurgical chemotherapy and radiotherapy.

identified
study, multi-

case series have not
212225303136 1 our

However, other
any survival benefit.
modal therapy was associated with reduced risk of all-
cause mortality for both early and late stage disease.
This is in contrast with the lack of association reported
in previous studies that have assessed multimodal ther-
apy 16,21,25,30,31

Insufficient power may explain the null findings in

specifically in early stage disease.

most of these cases.

We also observed a survival benefit with respect to
lymph node dissection, as have others.>****” However,
some previous studies have reported a threshold regarding
number of excised nodes required to impact patient survi-
val (eg, >10 nodes’ and >11%) while other relatively small
studies have found no association.*** Our analyses found
statistically significant reductions in mortality with pelvic
lymph node dissection with a median number of six
excised nodes (interquartile range 2—12). Though sugges-
tive of a survival benefit in early stage disease, our find-
ings for FIGO stage I-II, and stage I alone, were not
statistically significant. Further research is required to
provide more definitive conclusions in early stage UCS.

Cautious interpretation of our findings is warranted,
particularly in relation to differences in survival out-
comes according to treatment modality, due to probable
biases inherent in observational studies. Selection of
adjuvant therapy modalities is likely to be influenced
by women’s general health and other confounding fac-
tors, which we were not able to account for in multi-
variable models. Furthermore, there have been
heterogeneous and changing treatment practices over

the study period.

Our study also lacked statistical power due to the small
number of cases/rarity of UCS. However, careful review
of pathologic reports has ensured only verified cases of
UCS were included. Since data on patterns and dates of
recurrence were incomplete for our cohort, we were
unable to determine factors associated with risk of locor-
egional recurrence or distant metastasis. While our patient
series represents women treated within public teaching
hospitals in Adelaide, it is likely to account for
a majority of cases in South Australia, given the centra-
lized tertiary health-care system and geography of the
state’s population.

Conclusion

Our findings indicate that multimodal adjuvant therapy
after hysterectomy for UCS is associated with better
survival outcomes. However, prognosis for UCS remains
very poor and has not improved significantly in the past
decades despite advances in adjuvant therapies and trend
toward multimodal treatment protocols. The development
of more effective targeted treatments is, therefore,
urgently needed to improve the outcome for women
with UCS.

Abbreviations

ACM, all-cause mortality; CI, confidence interval; DSM,
disease specific mortality; DSS, disease specific survival,
EBRT, external beam radiotherapy; FIGO, International
Federation of Gynecology and Obstetrics; HR, hazard
ratio, OR, odds ratio; OS, overall survival, SACCR,

South Australian Clinical Cancer Registry; SEIFA,
Socioeconomic Indexes for Area; UCS, uterine
carcinosarcoma.
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