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ABSTRACT

Obijectives. The role of endocrine therapy (ET) in high grade serous ovarian carcinoma
(HGSOOC) is poorly defined due to the lack of phase Il data and significant heterogeneity of
clinical trials performed. In this study, we sought to identify predictive factors of endocrine

sensitivity in HGSOC.

Methods. HGSOC patients who received at least four weeks of ET for relapsed disease
following one line of chemotherapy at the Edinburgh Cancer Centre were
identified. Exclusion criteria were use of endocrine therapy as maintenance therapy or of
unknown duration. Duration of therapy and best CA125 response as per modified GCIG
criteria were recorded. Oestrogen receptor (ER) histoscore, treatment free interval, prior lines

of chemotherapy, and type of ET were evaluated as predictive factors.

Results. Of 431 patients identified, 269 were eligible (77.0 % letrozole, 18.6% tamoxifen,
2.2% megesterol acetate, 2.2% other). The median duration of therapy was 126 days (range
28-1427 days). 32.7% remained on ET for >180 days and 14.1% for >365 days. The CA125
response and clinical benefit rates (response or stable disease) were 8.1% and 40.1%
respectively. ER histoscore >200 (P=0.0016) and a treatment free interval of >180 days

(P<0.0001) were independent predictive factors upon multivariable analysis.

Conclusions. ET should be considered as a viable strategy to defer subsequent chemotherapy
for relapsed HGSOC. Patients with an ER histoscore >200 and a treatment free interval of

>180 days are most likely to derive benefit.
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1. INTRODUCTION

The majority of patients with advanced stage high grade serous ovarian carcinoma (HGSOC)
will unfortunately relapse despite optimal cytoreductive surgery and platinum based
chemotherapy. Symptomatic relapses are treated with further systemic chemotherapy which
can be effective for some patients. However, with time, the intervals between each treatment

get progressively shorter with reduced efficacy and cumulative toxicity.

Endocrine therapy (ET) in relapsed HGSOC is easy to administer, has a low toxicity profile
and is low cost. There is good pre-clinical evidence to support the role of oestrogen in
regulating the growth of oestrogen receptor (ER) positive EOC [1, 2]. To date, more than 50
phase Il trials of ET in EOC have been performed with response rates between 10-15% and
disease stabilisation rates of 30-40% as described in systematic reviews and meta-analyses [3,
4]. Only one phase 11l randomised trial of tamoxifen against standard chemotherapy in the
platinum resistant setting has been performed which did not demonstrate differences in
overall survival [5]. As such, ET is not considered a standard of care and its use is

inconsistent and variable worldwide.

However, most of these trials were conducted in heavily pre-treated populations of mixed ER
positive and ER negative patients [3]. In studies which pre-selected for ER status, different
thresholds of ER positivity and methods of measurements were used [3]. In addition, these
trials did not account for EOC comprising at least five histological subtypes which are

biologically and clinically distinct [6].

The Ovarian Cancer Tissue Consortium Study found HGSOC, endometrioid and low grade
serous ovarian carcinomas (LGSOC) to express the highest levels of ER (>50% tumour
nuclear staining) of 60%, 60% and 71% respectively [7]. These histologies likely represent

the most endocrine sensitive subtypes with emerging retrospective data to support this.
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Gershenson et al demonstrated the role of ET both as treatment for relapsed disease [8] and as
first line maintenance in LGSOC [9]. Patients with LGSOC who received first line
maintenance ET had a superior progression free survival of 64.9 months compared to 26.4
months in those who underwent observation (p<0.001). Another retrospective study by
Heinzelmann-Schwarz et al showed improvement in recurrence free survival in patients with
HGSOC who received first line maintenance letrozole versus observation (p=0.035)[10].
Together, these studies illustrate the importance of performing histological subtype-specific

clinical trials to derive an accurate assessment of endocrine sensitivity.

Two sequential phase Il studies (Bowman et al [11] and Smyth et al [12]) identified an
endocrine sensitive group of ovarian cancer patients with mixed histology as those with an
ER histoscore >150. This weighted scoring method accounts for percentage(%) tumour cells
stained and stain intensity (0 no staining, 1+ weak staining, 2+ moderate staining, 3+ strong
staining). It derives a score between 0 to 300 using the formula: [1 x (% cells 1+) + 2 x (%
cells 2+) + 3 x (% cells 3+)] [13]. On the basis of these data, ET has been routinely used in
our centre in patients with relapsed EOC with an ER histoscore of >150. We sought to
characterise the endocrine sensitivity of relapsed HGSOC as well as identify predictive

factors in a large retrospective study.

2. METHODS

2.1 Patient Identification

We identified patients with a historical diagnosis of grade 2 or 3 serous carcinomas [14] who
received at least one line of ET from the Edinburgh Ovarian Cancer Database between
January 1974 and December 2015. This database contains detailed histopathological and
clinical details of patients entered prospectively as part of routine care. Communication with

the Lothian Research Ethics Committee determined that retrospective analysis of outcome
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using the contents of the database were deemed audit by their definition and formal ethical

approval was therefore not required.

2.2 Inclusion and Exclusion Criteria

Patients were included if they received at least four weeks of ET as treatment for relapsed
disease as determined by the treating physician, following at least one line of previous
chemotherapy, and with known duration of therapy. Those who received less than four weeks
of ET were deemed to have had inadequate exposure to determine sensitivity. Patients who

received ET as maintenance therapy were excluded.

2.3 Recorded data

All baseline and treatment demographics had been prospectively collected through the
Edinburgh Ovarian Cancer Database as part of routine care. All available patient electronic
and paper health records were also reviewed. Treatment characteristics were recorded for the
first ET received. These included: duration of therapy, lines of ET, type of ET, prior lines of
chemotherapy, and ER histoscore as recorded by the pathologist at diagnosis. The treatment
free interval (TFI) was calculated from the last dose of chemotherapy to the date of ET
initiation. The setting in which the last chemotherapy was received was recorded as ‘platinum
sensitive’ or ‘platinum resistant ’. Patients who stopped ET due to toxicity or who were still

on therapy at data cut-off were censored.

2.4 Treatment efficacy

Most clinicians used CA125 as a marker of response and did not perform radiological
assessments of patients on ET until there was evidence of a significant rise in the CA125 or
the patient developed symptoms. Therefore, in this non-trial setting, radiological PFS by

RECIST could not be accurately defined. ET was continued until there was evidence of
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symptomatic disease progression warranting further chemotherapy, or until death from
ovarian cancer. In view of this, duration of therapy was recorded as an objective end-point
for this study and surrogate measure of endocrine sensitivity. The best CA125 response
across the duration of therapy was also recorded. Due to the variable frequency of CA125
measurements, a modified GCIG criteria was adopted [15]. Patients were evaluable for
CA125 response if they had an evaluable CA125 (>70U/ml) within four weeks of starting
therapy, and at least three CA125 measures if they received ET for more than 12 weeks. At
least two CA125 measures were required if ET was received for 12 weeks or less with the
second CA125 within 4 weeks of cessation of ET. Patients were not evaluable for CA125
response if they only had one CA125 measure, and if they received ET for 12 weeks or less
with no CA125 progression. The 12 week threshold was adopted as the median time to
CA125 response has been shown to be 12 weeks [11]. Patients treated for less than 12 weeks

with clear CA125 progression were considered evaluable.

Definitions for CA125 complete response (CR), partial response (PR) and stable disease (SD)
were as per GCIG criteria [15]. SD had to be maintained for at least 12 weeks from the start
of therapy. Progressive disease (PD) was defined as doubling of CA125 from the baseline
value. The CA125 overall response rate (ORR=CR+PR) and clinical benefit rate 1

(CBR1=CR+PR+SD) were calculated and recorded.

A study by Hall et al showed that the change in rate of rise in CA125 can indicate activity of
cytostatic agents such as tamoxifen [16]. In view of this, the characteristics of patients who
had CA125 progression by GCIG criteria, followed by <50% rise of their CA125 for at least

12 weeks were also explored (delayed SD).
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2.5 Statistical analysis

Duration of therapy according to ER histoscore, TFI, prior lines of chemotherapy, best
CA125 response and type of ET was evaluated using the Kaplan-Meier method and Cox
regression models for univariable and multivariable analyses. Comparisons of CA125 ORR
and CBR1 between groups were assessed using Chi-squared and Fisher’s exact tests as

appropriate. Statistical analyses were performed using R version 3.3.3.

3. RESULTS
431 patients received at least one line of ET. 162 patients were excluded (figure 1). 269
received ET as treatment for relapsed disease. 143(53.2%) were confirmed as HGSOC
through contemporary pathology review conducted through other research studies, and
118(43.9%) and 8(3.0%) had a historical diagnosis of grade 3 and grade 2 serous carcinomas,

respectively. The median age of diagnosis was 65 years (range 28-91 years).

3.1 First endocrine therapy for relapse

Of 269 patients, 209 (77.7%), 55 (20.4%) and five (1.9%) patients received one, two and
three lines of ET, respectively. 207 (77.0%), 50 (18.6%) and six (2.2%) patients received
letrozole, tamoxifen and megesterol acetate, respectively. 156 (58.0%) patients received ET
after one prior line of chemotherapy, 87 (32.3%) after two lines, and 26 (9.7%) after three or
more lines. 229 (85.1%) and 36 (13.4%) patients last received chemotherapy in the platinum
sensitive and platinum resistant setting, respectively. ER histoscores were available in 225
(83.6%) patients. The range of ER scores are illustrated in table 1. The majority of these

histoscores (192, 85.3%) were from the primary chemotherapy naive tumour.

3.2 Overall CA125 response rate and duration of therapy
Of 269 patients, 257 (95.5%) stopped ET due to disease progression, 11 (4.1%) were still on ET at

the time of analysis, and one (0.4%) stopped ET due to toxicity. 172 (63.9%) patients were evaluable
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for CA125 response. The median number of CA125s was three (range 2-8) and six (range 3-44) in
those who received 12 weeks or less of ET, and more than 12 weeks of ET, respectively. The CA125
response rate was 8.1% (GCIG CR 2.9%, PR 5.2%) and the CBR was 40.1%. The pattern of CA125
responses for CR and PR are shown in supplemental figure S1A and S1B, respectively. The overall

median duration of therapy was 126 days (range 28-1427 days).

3.3 Delayed SD patients

16 patients demonstrated delayed stabilisation of their CA125 (supplemental figure S1C).
The median time to first CA125 progression was 42 days (21-114 days). The delayed SD
group (patients whose CA125 rose then stabilised according to the criteria outlined above)
had a significantly longer median duration of therapy than those whose disease progressed on
CA125 criteria without subsequent stabilisation (196 days versus 84 days, P<0.0001). The
median duration of therapy between the GCIG-defined SD group and delayed SD group were
comparable (P=0.288) (figure 2C). In view of this, a second CBR (CBR2) which included the
delayed SD patients as part of the GCIG-defined SD cohort was calculated and compared for

each variable as an exploratory analysis.

3.4 ER Histoscore

148 patients with known ER histoscores had evaluable CA125 responses. There was an
increasing trend in CA125 response rate of 5.8%, 8.6%, 9.1% and 14.7% in ER0-150,
ER151-200, ER201-250 and ER251-300 groups, respectively. Similarly, there was an
increasing trend of CBR1 with ER. These differences were not significant (table 3, figure
2B). When the delayed SD patients were accounted for as part of the GCIG defined SD
cohort, the CBR in the ER251-300 group was significantly higher than the ER0-150 group

(CBR2 64.7% versus 37.1%; P=0.04) (table 3, figure 2D).
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The median duration of therapy was significantly longer at 140 days and 161 days in the
ER201-250 (multivariable: HR 0.62, 95% CI 0.42-0.91, P=0.016) and ER251-300 groups
(multivariable: HR 0.63, 95% CI 0.41-0.96, P=0.032) when compared to 88.5 days in those
with ER <150 (table 2, figure 2A). There were no significant differences in median duration

of therapy between the ER151-200 and ER <150 groups.

3.5 Treatment free interval

Of 269 patients, 259 (96.2%) received chemotherapy as their last treatment. 8(3.0%) patients
received maintenance therapy and 2(0.7%) patients received secondary debulking as their last
treatment and were thus excluded from this analysis. Of 259 patients, 164 (63.3%) were
evaluable for CA125 responses. Patients who had a TFI 180-365 days and TFI>365 days had
a significantly higher CA125 CBR1 of 50.0% (P =0.01) and 60.6% (P=0.002) when
compared to 21.0 % in those with TFI<90 days (table 3, figure 2F). There were no significant

differences between TFI <90days and 90-179 days.

The median duration of therapy was significantly longer at 161 days and 209 days in those
with TFI 180-365 days (multivariable: HR 0.32, 95% CI1 0.21-0.48, P <0.0001) and TFI>365
days (multivariable: HR 0.28, 95% CI 0.17-0.45, P <0.0001) compared to 84 days in those
with TFI<90days (table 2, figure 2E). There were no significant differences in duration of

therapy between those with TFI<90days and 90-179 days.

3.6 Prior lines of chemotherapy

There was no significant difference in CA125 ORR, CBR1 or CBR2 between patients
treated with different numbers of prior chemotherapy lines (table 3). The median duration of
therapy was significantly longer at 142 days and 111 days in those who received ET after one
(univariable: HR 0.46, 95% CI 0.30-0.70, p<0.001) and two (univariable: HR 0.61, 95% CI

0.39-0.95, p=0.03) lines of chemotherapy compared to 88.5 days after 3 lines or more (table
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2, supplemental figure S2). However, these differences were not significant upon

multivariable analyses (P = 0.67 and P = 0.406, respectively).

3.7 Type of ET

There was no significant difference in CA125 ORR, CBR1 or CBR2 between those treated
with letrozole and tamoxifen (table 3). Compared to tamoxifen, patients who received
letrozole had a significantly longer median duration of therapy (126 versus 98 days,
univariable: HR=0.64, 95% CI 0.47-0.88, P=0.006), but the difference was not significant
upon multivariable analysis (P=0.255) (table 2, supplemental figure S3). The number of

patients who received megesterol acetate was too small for meaningful analysis.

3.8 Characteristics of patients deriving greatest benefit from ET

88 (32.7%) patients remained on ET for >180 days, and 38 (14.1%) for >365 days. Of the 38
patients, 29 (76.3%) received ET after one line of chemotherapy and median TFI was 286
days (range 42 — 4256 days). 34 patients had known ER histoscores, all of which were >200
(25, 73.5% 201-250, 9, 26.5% >250). 33 (86.8%) patients were treated with letrozole. 28
patients were evaluable for CA125 response, of which 9 (32.1%) achieved CA125 response
(4 GCIG CR, 5 PR) and 16 (57.1%) achieved SD. The remaining 3 patients demonstrated

delayed SD.

The median duration of therapy in the 14 patients who achieved CR or PR was significantly
longer at 878 days (range 180-3981 days) compared to 241 days in the 49 patients who

achieved GCIG defined SD (HR =0.30 [0.15-0.60] P < 0.001) (figure 2C).
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4. DISCUSSION

The main strengths of this study is in its large size with known ER status in more than 80% of
the cohort. This provided sufficient power to perform comprehensive multivariable analysis
in order to identify independent predictors of endocrine sensitivity. Patient and treatment
demographics were also all recorded prospectively on the Edinburgh Ovarian Cancer

Database thus minimising information bias.

The main weaknesses were the lack of radiology response data and the use of surrogates in
the form of CA125 responses and duration of therapy, thus limiting the interpretation of some
of our results. As this study was not conducted within a trial setting, the CA125 time points
were also heterogeneous which may have underestimated the response or stabilisation rates to
ET. Whilst all physicians started ET as treatment for relapse, the timing of treatment
initiation and cessation is likely to have been inconsistent. Most ER histoscores were also
recorded at the time of diagnosis by different pathologists which may have introduced

interobserver variation.

Although this study took place approximately over 25 years, more than half the samples were
confirmed as HGSOC following contemporary pathology review. The remaining patients
were almost ubiquitously diagnosed as grade 3 serous EOC which has shown to be largely
concordant with HGSOC[14], with less than 3% of the analysis cohort comprising grade 2
serous EOC. This provides confidence that this cohort was largely homogenous. To our
knowledge, this is the biggest study performed that has attempted to quantify the efficacy of

ET in relapsed HGSOC.

Most prospective and retrospective studies performed to date have been performed in mixed
histological subtypes [11, 17, 18]. There is clear evidence that each EOC subtype is a discrete

disease with unique molecular profiles, treatment responses and patient outcomes [19].

11
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Recent retrospective studies have suggested a particular role for ET in the management of
low grade serous ovarian cancer [8, 9]. As such, responses to ET in low grade serous ovarian
cancer may have contributed to signals of efficacy in previous studies of mixed histological

types and the exact sensitivity in HGSOC was unclear.

Our study illustrates that the degree of ER expression is proportional to endocrine sensitivity
in HGSOC. Duration of therapy increases significantly in those with ER251-300 compared to
those with ERO-150 with an increasing trend in the proportion of patients demonstrating a
response or stabilisation of their CA125 with increasing ER histoscores. Our study also
identified a third of patients who remained on ET for more than 6 months, and nearly 15% for
more than a year. Interestingly, we found that that those who sustained a complete or partial
CA125 response remained on endocrine therapy for much longer than those who achieved
CA125 stabilisation. Although these results are expected, it argues against indolent tumour

biology as being solely responsible for these apparent long responders to ET.

We also describe a small group of patients who had PD according to GCIG criteria, but who
subsequently demonstrated slowing in the rate of rise in CA125. This delayed SD group
behaved very similarly to the GCIG defined SD group, likely representing a cytostatic effect
of ET in line with the study by Hall et al [16]. Whilst acknowledging the exploratory nature
of this observation, it may suggest that CA125 stabilisation from ET can be delayed and that
stopping therapy as soon as it doubles may deprive some patients of potential benefit. It also
generates the hypothesis that using response as a measure of ET efficacy is less representative

than that of disease stabilisation.

When we accounted for the delayed SD group as part of the GCIG defined SD group, the
CA125 CBR in the ER 251-300 group was significantly higher than those with ER 0-150. In

this study, the differences in both duration of therapy and CA125 CBR only become apparent

12
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in those with ER>200, although a gradient of response is likely to exist with increasing levels

of ER.

These findings are largely concordant with the results of previous studies conducted in
patients who were unselected according to histology. Bowman et al was an open label phase
Il study of letrozole in 60 patients with relapsed EOC who were unselected for ER [11]. 72%
had serous histology (grade unspecified). The overall CA125 ORR was 8% and CBR was
32%. ER and PR expression levels were retrospectively analysed and patients with ER
histoscore >150 and PR histoscore >70 were found to have a 64% disease stabilisation rate
compared to 3% in those with ER histoscore <150 [11]. This prompted the study by Smyth et
al which only included patients with an ER histoscore >150 [12]. 52% of patients in this
study had serous histology. The CA125 ORR doubled to 17% with a corresponding increase
in CBR of 43%. When restricted to patients with an ER 250-300, the CA125 response rate
once again doubled to 33%. Notably, the radiological objective response rate increased from
0% to 16% and disease stabilisation rate from 16% to 42% in this trial by Smyth et al as

compared to that in Bowman et al.

A more recent phase Il umbrella study evaluated anastrazole in ER positive and/or PR
positive (>10% nuclear staining) platinum resistant or refractory ovarian cancer [18]. The
majority of patients in this study had HGSOC though the exact proportion was unspecified. It
found that patients with an ER histoscore of 200-300 had a longer median progression free
survival compared to those with histoscores <200. Although the difference was not
statistically significant due to the small numbers of patients analysed, these findings are in

line with those presented here from our centre.

The data presented here are particularly pertinent as not all studies have concurred with the

association between degree of ER expression and endocrine responsiveness in ovarian cancer

13
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[17, 18, 20, 21]. It has also highlighted the use of the ER histoscore (range 0-300), a weighted
score which accounts for percentage tumour cells stained and stain intensity, as an important
method of determining ER positivity. The majority of aromatase inhibitor trials used a
minimum threshold of more than 1% nuclear staining in order to confirm ER positivity. It is
possible that the greater granularity provided by the histoscore at high levels of ER is

required to discriminate patients who are most likely to benefit from ET.

A few studies have attempted to establish the relationship between platinum sensitivity and
endocrine sensitivity however no significant correlation has been demonstrated [4, 8, 17]. A
meta-analysis of over fifty trials of ET found a lower CBR in those with platinum resistant

disease compared to platinum sensitive disease although the result of was not significant[4].

In our study, the platinum sensitivity of tumours at the time of ET initiation was unable to be
determined. However, we found that endocrine sensitivity increased with longer treatment
free intervals prior to ET initiation. The differences in duration of ET and CA125 CBR only
became apparent in those with a TFI> 180 days when compared to TFI<90 days, a time frame
which mirror the definitions used when describing platinum sensitivity. Furthermore, the
majority of patients received chemotherapy for platinum sensitive disease before embarking

on ET for their subsequent relapse.

Although line of therapy was not an independent predictor in our study, the close association
described between line of therapy and TFI in the literature[22] may suggest that patients with
HGSOC are most likely to benefit from early introduction of ET for relapsed disease (i.e.
when patients are more likely to have the longest TFI). This is supported by several studies of
ET in patients with mixed histology [4, 23, 24]. Notably, an analysis of several tamoxifen

trials compared those which had more than 50% of patients receiving only one prior line of

14
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treatment to those with heavily pre-treated patients. The ORR in the less-treated group was

25.8% compared to 4.1% in the heavily-treated group [24].

There is minimal data to demonstrate superiority of aromatase inhibitors over anti-oestrogens
in ovarian cancer [17]. Although our study found no differences between letrozole and
tamoxifen upon multivariable analysis, the majority of long term responders (>365 days) in
our study received letrozole contributing to the growing pool of evidence supporting letrozole
as a good choice of ET in this disease. This is in keeping with the superiority of letrozole
over tamoxifen demonstrated in post-menopausal women with ER positive breast cancer, in

both the adjuvant and metastatic settings [25, 26]

5. CONCLUSION

Our data provide evidence that ET has a role to play in the management of ER positive
relapsed HGSOC and quantifies the extent of benefit in this type of ovarian cancer. It
supports the use of ET as a means of delaying subsequent chemotherapy. Patients with an ER
histoscore >200 and a treatment free interval of 180 days or more are likely to derive the

greatest benefit.
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TABLE AND FIGURE LEGENDS

Table 1: Characteristics of patients treated with 1% ET. Rx=treatment; ER=oestrogen

receptor; ET=endocrine therapy; N=number; chemo=chemotherapy; NA=not applicable.

Table 2: Predictive factors of duration of endocrine therapy: univariable and multivariable
analysis (n=269). N=numbers; DOT=duration of therapy; Cl=confidence intervals;
HR=hazard ratio; ER=0estrogen receptor; TFI=treatment free interval; ref=reference value;

NE=non evaluable; Megace=megesterol acetate.

Table 3: Predictive factors of CA125 response (n=172). N=numbers; CR=complete response;
PR=partial response; SD=stable disease; ORR=objective response rate; CBR1=clinical
benefit rate 1 (CR+PR+SD); CBR2=clinical benefit rate 2 (CR+PR+SD + 2nd SD);

ER=o0estrogen receptor; TFI=treatment free interval, Megace=megesterol acetate.

Figure 1. Characteristics of patients treated with endocrine therapy. Rx=treatment;

HGSOC= high grade serous ovarian carcinoma; G=grade.

Figure 2. Duration of endocrine therapy and CA125 response rate based on ER histoscore
and treatment free interval (TFI). (A) Duration of therapy versus ER histoscore, (B) CA125
response rate versus ER histoscore, (C) CA125 response versus duration of therapy, (D)
CA125 response rate (including SD? patients as part of CBR) versus ER histoscore. (E)

Duration of therapy versus TFI (F) CA125 response rate versus TFl. CR=complete response;
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PR=partial response; SD=stable disease; SD*=delayed SD patients; CBR=clinical benefit rate

(CR+PR+SD), PD=progressive disease.

S1. Pattern of CA125 response in patients. (A) complete response (CR), (B) partial response

(PR), (C) delayed stable disease (SD).

S2. Prior lines of chemotherapy versus duration of endocrine therapy.

S3. Type of endocrine therapy versus duration of endocrine therapy.
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ABSTRACT

Obijectives. The role of endocrine therapy (ET) in high grade serous ovarian carcinoma
(HGSOC) is poorly defined due to the lack of phase Il data and significant heterogeneity of
clinical trials performed. In this study, we sought to identify predictive factors of endocrine

sensitivity in HGSOC.

Methods. HGSOC patients who received at least four weeks of ET for relapsed disease
following one line of chemotherapy at the Edinburgh Cancer Centre were
identified. Exclusion criteria were use of endocrine therapy as maintenance therapy or of
unknown duration. Duration of therapy and best CA125 response as per modified GCIG
criteria were recorded. Oestrogen receptor (ER) histoscore, treatment free interval, prior lines

of chemotherapy, and type of ET were evaluated as predictive factors.

Results. Of 431 patients identified, 269 were eligible (77.0 % letrozole, 18.6% tamoxifen,
2.2% megesterol acetate, 2.2% other). The median duration of therapy was 126 days (range
28-1427 days). 32.7% remained on ET for >180 days and 14.1% for >365 days. The CA125
response and clinical benefit rates (response or stable disease) were 8.1% and 40.1%
respectively. ER histoscore >200 (P=0.0016) and a treatment free interval of >180 days

(P<0.0001) were independent predictive factors upon multivariable analysis.

Conclusions. ET should be considered as a viable strategy to defer subsequent chemotherapy
for relapsed HGSOC. Patients with an ER histoscore >200 and a treatment free interval of

>180 days are most likely to derive benefit.
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1. INTRODUCTION

The majority of patients with advanced stage high grade serous ovarian carcinoma (HGSOC)
will unfortunately relapse despite optimal cytoreductive surgery and platinum based
chemotherapy. Symptomatic relapses are treated with further systemic chemotherapy which
can be effective for some patients. However, with time, the intervals between each treatment

get progressively shorter with reduced efficacy and cumulative toxicity.

Endocrine therapy (ET) in relapsed HGSOC is easy to administer, has a low toxicity profile
and is low cost. There is good pre-clinical evidence to support the role of oestrogen in
regulating the growth of oestrogen receptor (ER) positive EOC [1, 2]. To date, more than 50
phase 1l trials of ET in EOC have been performed with response rates between 10-15% and
disease stabilisation rates of 30-40% as described in systematic reviews and meta-analyses [3,
4]. Only one phase Ill randomised trial of tamoxifen against standard chemotherapy in the
platinum resistant setting has been performed which did not demonstrate differences in
overall survival [5]. As such, ET is not considered a standard of care and its use is

inconsistent and variable worldwide.

However, most of these trials were conducted in heavily pre-treated populations of mixed ER
positive and ER negative patients [3]. In studies which pre-selected for ER status, different
thresholds of ER positivity and methods of measurements were used [3]. In addition, these
trials did not account for EOC comprising at least five histological subtypes which are

biologically and clinically distinct [6].

The Ovarian Cancer Tissue Consortium Study found HGSOC, endometrioid and low grade
serous ovarian carcinomas (LGSOC) to express the highest levels of ER (>50% tumour
nuclear staining) of 60%, 60% and 71% respectively [7]. These histologies likely represent

the most endocrine sensitive subtypes with emerging retrospective data to support this.
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Gershenson et al demonstrated the role of ET both as treatment for relapsed disease [8] and as
first line maintenance in LGSOC [9]. Patients with LGSOC who received first line
maintenance ET had a superior progression free survival of 64.9 months compared to 26.4
months in those who underwent observation (p<0.001). Another retrospective study by
Heinzelmann-Schwarz et al showed improvement in recurrence free survival in patients with
HGSOC who received first line maintenance letrozole versus observation (p=0.035)[10].
Together, these studies illustrate the importance of performing histological subtype-specific

clinical trials to derive an accurate assessment of endocrine sensitivity.

Two sequential phase Il studies (Bowman et al [11] and Smyth et al [12]) identified an
endocrine sensitive group of ovarian cancer patients with mixed histology as those with an
ER histoscore >150. This weighted scoring method accounts for percentage(%) tumour cells
stained and stain intensity (O no staining, 1+ weak staining, 2+ moderate staining, 3+ strong
staining). It derives a score between 0 to 300 using the formula: [1 x (% cells 1+) + 2 x (%
cells 2+) + 3 x (% cells 3+)] [13]. On the basis of these data, ET has been routinely used in
our centre in patients with relapsed EOC with an ER histoscore of >150. We sought to
characterise the endocrine sensitivity of relapsed HGSOC as well as identify predictive

factors in a large retrospective study.

2. METHODS

2.1 Patient Identification

We identified patients with a historical diagnosis of grade 2 or 3 serous carcinomas [14] who
received at least one line of ET from the Edinburgh Ovarian Cancer Database between
January 1974 and December 2015. This database contains detailed histopathological and
clinical details of patients entered prospectively as part of routine care. Communication with

the Lothian Research Ethics Committee determined that retrospective analysis of outcome
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using the contents of the database were deemed audit by their definition and formal ethical

approval was therefore not required.

2.2 Inclusion and Exclusion Criteria

Patients were included if they received at least four weeks of ET as treatment for relapsed
disease as determined by the treating physician, following at least one line of previous
chemotherapy, and with known duration of therapy. Those who received less than four weeks
of ET were deemed to have had inadequate exposure to determine sensitivity. Patients who

received ET as maintenance therapy were excluded.

2.3 Recorded data

All baseline and treatment demographics had been prospectively collected through the
Edinburgh Ovarian Cancer Database as part of routine care. All available patient electronic
and paper health records were also reviewed. Treatment characteristics were recorded for the
first ET received. These included: duration of therapy, lines of ET, type of ET, prior lines of
chemotherapy, and ER histoscore as recorded by the pathologist at diagnosis. The treatment
free interval (TFI) was calculated from the last dose of chemotherapy to the date of ET
initiation. The setting in which the last chemotherapy was received was recorded as ‘platinum
sensitive’ or ‘platinum resistant *. Patients who stopped ET due to toxicity or who were still

on therapy at data cut-off were censored.

2.4 Treatment efficacy

Most clinicians used CA125 as a marker of response and did not perform radiological
assessments of patients on ET until there was evidence of a significant rise in the CA125 or
the patient developed symptoms. Therefore, in this non-trial setting, radiological PFS by

RECIST could not be accurately defined. ET was continued until there was evidence of
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symptomatic disease progression warranting further chemotherapy, or until death from
ovarian cancer. In view of this, duration of therapy was recorded as an objective end-point
for this study and surrogate measure of endocrine sensitivity. The best CA125 response
across the duration of therapy was also recorded. Due to the variable frequency of CA125
measurements, a modified GCIG criteria was adopted [15]. Patients were evaluable for
CA125 response if they had an evaluable CA125 (>70U/ml) within four weeks of starting
therapy, and at least three CA125 measures if they received ET for more than 12 weeks. At
least two CA125 measures were required if ET was received for 12 weeks or less with the
second CA125 within 4 weeks of cessation of ET. Patients were not evaluable for CA125
response if they only had one CA125 measure, and if they received ET for 12 weeks or less
with no CA125 progression. The 12 week threshold was adopted as the median time to
CA125 response has been shown to be 12 weeks [11]. Patients treated for less than 12 weeks

with clear CA125 progression were considered evaluable.

Definitions for CA125 complete response (CR), partial response (PR) and stable disease (SD)
were as per GCIG criteria [15]. SD had to be maintained for at least 12 weeks from the start
of therapy. Progressive disease (PD) was defined as doubling of CA125 from the baseline
value. The CA125 overall response rate (ORR=CR+PR) and clinical benefit rate 1

(CBR1=CR+PR+SD) were calculated and recorded.

A study by Hall et al showed that the change in rate of rise in CA125 can indicate activity of
cytostatic agents such as tamoxifen [16]. In view of this, the characteristics of patients who
had CA125 progression by GCIG criteria, followed by <50% rise of their CA125 for at least

12 weeks were also explored (delayed SD).
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2.5 Statistical analysis

Duration of therapy according to ER histoscore, TFI, prior lines of chemotherapy, best
CA125 response and type of ET was evaluated using the Kaplan-Meier method and Cox
regression models for univariable and multivariable analyses. Comparisons of CA125 ORR
and CBR1 between groups were assessed using Chi-squared and Fisher’s exact tests as

appropriate. Statistical analyses were performed using R version 3.3.3.

3. RESULTS
431 patients received at least one line of ET. 162 patients were excluded (fFigure 1). 269
received ET as treatment for relapsed disease. 143(53.2%) were confirmed as HGSOC
through contemporary pathology review conducted through other research studies, and
118(43.9%) and 8(3.0%) had a historical diagnosis of grade 3 and grade 2 serous carcinomas,

respectively. The median age of diagnosis was 65 years (range 28-91 years).

3.1 First endocrine therapy for relapse

Of 269 patients, 209 (77.7%), 55 (20.4%) and five (1.9%) patients received one, two and
three lines of ET, respectively. 207 (77.0%), 50 (18.6%) and six (2.2%) patients received
letrozole, tamoxifen and megesterol acetate, respectively. 156 (58.0%) patients received ET
after one prior line of chemotherapy, 87 (32.3%) after two lines, and 26 (9.7%) after three or
more lines. 229 (85.1%) and 36 (13.4%) patients last received chemotherapy in the platinum
sensitive and platinum resistant setting, respectively. ER histoscores were available in 225
(83.6%) patients. The range of ER scores are illustrated in table 1. The majority of these

histoscores (192, 85.3%) were from the primary chemotherapy naive tumour.

3.2 Overall CA125 response rate and duration of therapy
Of 269 patients, 257 (95.5%) stopped ET due to disease progression, 11 (4.1%) were still on ET at

the time of analysis, and one (0.4%) stopped ET due to toxicity. 172 (63.9%) patients were evaluable
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for CA125 response. The median number of CA125s was three (range 2-8) and six (range 3-44) in
those who received 12 weeks or less of ET, and more than 12 weeks of ET, respectively. The CA125
response rate was 8.1% (GCIG CR 2.9%, PR 5.2%) and the CBR was 40.1%. The pattern of CA125

responses for CR and PR are shown in -supplemental figure S1A and S1BFigure-2A-and-2B,

respectively. The overall median duration of therapy was 126 days (range 28-1427 days).
3.3 Delayed SD patients

16 patients demonstrated delayed stabilisation of their CA125 (supplemental figure S1Figure

2C). The median time to first CA125 progression was 42 days (21-114 days). The delayed
SD group (patients whose CA125 rose then stabilised according to the criteria outlined
above) had a significantly longer median duration of therapy than those whose disease
progressed on CA125 criteria without subsequent stabilisation (196 days versus 84 days,
P<0.0001). The median duration of therapy between the GCIG-defined SD group and
delayed SD group were comparable (P=0.288) (frigure 23C). In view of this, a second CBR
(CBR2) which included the delayed SD patients as part of the GCIG-defined SD cohort was

calculated and compared for each variable as an exploratory analysis.

3.4 ER Histoscore

148 patients with known ER histoscores had evaluable CA125 responses. There was an
increasing trend in CA125 response rate of 5.8%, 8.6%, 9.1% and 14.7% in ER0-150,
ER151-200, ER201-250 and ER251-300 groups, respectively. Similarly, there was an
increasing trend of CBR1 with ER. These differences were not significant (table 3, figure
23B). When the delayed SD patients were accounted for as part of the GCIG defined SD
cohort, the CBR in the ER251-300 group was significantly higher than the ER0-150 group

(CBR2 64.7% versus 37.1%; P=0.04) (table 3, figure 23D).
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The median duration of therapy was significantly longer at 140 days and 161 days in the
ER201-250 (multivariable: HR 0.62, 95% CI 0.42-0.91, P=0.016) and ER251-300 groups
(multivariable: HR 0.63, 95% CI 0.41-0.96, P=0.032) when compared to 88.5 days in those
with ER <150 (table 2, figure 23A). There were no significant differences in median duration

of therapy between the ER151-200 and ER <150 groups.

3.5 Treatment free interval

Of 269 patients, 259 (96.2%) received chemotherapy as their last treatment. 8(3.0%) patients
received maintenance therapy and 2(0.7%) patients received secondary debulking as their last
treatment and were thus excluded from this analysis. Of 259 patients, 164 (63.3%) were
evaluable for CA125 responses. Patients who had a TFI 180-365 days and TFI>365 days had
a significantly higher CA125 CBR1 of 50.0% (P =0.01) and 60.6% (P=0.002) when
compared to 21.0 % in those with TFI<90 days (table 3, figure 23F). There were no

significant differences between TFI <90days and 90-179 days.

The median duration of therapy was significantly longer at 161 days and 209 days in those
with TFI 180-365 days (multivariable: HR 0.32, 95% CI 0.21-0.48, P <0.0001) and TFI>365
days (multivariable: HR 0.28, 95% CI 0.17-0.45, P <0.0001) compared to 84 days in those
with TFI<90days (table 2, figure 23E). There were no significant differences in duration of

therapy between those with TFI<90days and 90-179 days.

3.6 Prior lines of chemotherapy

There was no significant difference in CA125 ORR, CBR1 or CBR2 between patients
treated with different numbers of prior chemotherapy lines (table 3). The median duration of
therapy was significantly longer at 142 days and 111 days in those who received ET after one
(univariable: HR 0.46, 95% CI 0.30-0.70, p<0.001) and two (univariable: HR 0.61, 95% ClI

0.39-0.95, p=0.03) lines of chemotherapy compared to 88.5 days after 3 lines or more (table
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2, supplemental figure S2%1). However, these differences were not significant upon

multivariable analyses (P = 0.67 and P = 0.406, respectively).

3.7 Type of ET

There was no significant difference in CA125 ORR, CBR1 or CBR2 between those treated
with letrozole and tamoxifen (table 3). Compared to tamoxifen, patients who received
letrozole had a significantly longer median duration of therapy (126 versus 98 days,
univariable: HR=0.64, 95% CI 0.47-0.88, P=0.006), but the difference was not significant

upon multivariable analysis (P=0.255) (table 2, supplemental figure S32). The number of

patients who received megesterol acetate was too small for meaningful analysis.

3.8 Characteristics of patients deriving greatest benefit from ET

88 (32.7%) patients remained on ET for >180 days, and 38 (14.1%) for >365 days. Of the 38
patients, 29 (76.3%) received ET after one line of chemotherapy and median TFI was 286
days (range 42 — 4256 days). 34 patients had known ER histoscores, all of which were >200
(25, 73.5% 201-250, 9, 26.5% >250). 33 (86.8%) patients were treated with letrozole. 28
patients were evaluable for CA125 response, of which 9 (32.1%) achieved CA125 response
(4 GCIG CR, 5 PR) and 16 (57.1%) achieved SD. The remaining 3 patients demonstrated

delayed SD.

The median duration of therapy in the 14 patients who achieved CR or PR was significantly
longer at 878 days (range 180-3981 days) compared to 241 days in the 49 patients who

achieved GCIG defined SD (HR =0.30 [0.15-0.60] P < 0.001) (figure 23C).
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4. DISCUSSION

The main strengths of this study is in its large size with known ER status in more than 80% of
the cohort. This provided sufficient power to perform comprehensive multivariable analysis
in order to identify independent predictors of endocrine sensitivity. Patient and treatment
demographics were also all recorded prospectively on the Edinburgh Ovarian Cancer

Database thus minimising information bias.

The main weaknesses were the lack of radiology response data and the use of surrogates in
the form of CA125 responses and duration of therapy, thus limiting the interpretation of some
of our results. As this study was not conducted within a trial setting, the CA125 time points
were also heterogeneous which may have underestimated the response or stabilisation rates to
ET. Wihilst all physicians started ET as treatment for relapse, the timing of treatment
initiation and cessation is likely to have been inconsistent. Most ER histoscores were also
recorded at the time of diagnosis by different pathologists which may have introduced

interobserver variation.

Although this study took place approximately over 25 years, more than half the samples were
confirmed as HGSOC following contemporary pathology review. The remaining patients
were almost ubiquitously diagnosed as grade 3 serous EOC which has shown to be largely
concordant with HGSOC[14], with less than 3% of the analysis cohort comprising grade 2
serous EOC. This provides confidence that this cohort was largely homogenous. To our
knowledge, this is the biggest study performed that has attempted to quantify the efficacy of

ET in relapsed HGSOC.

Most prospective and retrospective studies performed to date have been performed in mixed
histological subtypes [11, 17, 18]. There is clear evidence that each EOC subtype is a discrete

disease with unique molecular profiles, treatment responses and patient outcomes [19].
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Recent retrospective studies have suggested a particular role for ET in the management of
low grade serous ovarian cancer [8, 9]. As such, responses to ET in low grade serous ovarian
cancer may have contributed to signals of efficacy in previous studies of mixed histological

types and the exact sensitivity in HGSOC was unclear.

Our study illustrates that the degree of ER expression is proportional to endocrine sensitivity
in HGSOC. Duration of therapy increases significantly in those with ER251-300 compared to
those with ER0-150 with an increasing trend in the proportion of patients demonstrating a
response or stabilisation of their CA125 with increasing ER histoscores. Our study also
identified a third of patients who remained on ET for more than 6 months, and nearly 15% for
more than a year. Interestingly, we found that that those who sustained a complete or partial
CA125 response remained on endocrine therapy for much longer than those who achieved
CA125 stabilisation. Although these results are expected, it argues against indolent tumour

biology as being solely responsible for these apparent long responders to ET.

We also describe a small group of patients who had PD according to GCIG criteria, but who
subsequently demonstrated slowing in the rate of rise in CA125. This delayed SD group
behaved very similarly to the GCIG defined SD group, likely representing a cytostatic effect
of ET in line with the study by Hall et al [16]. Whilst acknowledging the exploratory nature
of this observation, it may suggest that CA125 stabilisation from ET can be delayed and that
stopping therapy as soon as it doubles may deprive some patients of potential benefit. It also
generates the hypothesis that using response as a measure of ET efficacy is less representative

than that of disease stabilisation.

When we accounted for the delayed SD group as part of the GCIG defined SD group, the
CA125 CBR in the ER 251-300 group was significantly higher than those with ER 0-150. In

this study, the differences in both duration of therapy and CA125 CBR only become apparent
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in those with ER>200, although a gradient of response is likely to exist with increasing levels

of ER.

These findings are largely concordant with the results of previous studies conducted in
patients who were unselected according to histology. Bowman et al was an open label phase
Il study of letrozole in 60 patients with relapsed EOC who were unselected for ER [11]. 72%
had serous histology (grade unspecified). The overall CA125 ORR was 8% and CBR was
32%. ER and PR expression levels were retrospectively analysed and patients with ER
histoscore >150 and PR histoscore >70 were found to have a 64% disease stabilisation rate
compared to 3% in those with ER histoscore <150 [11]. This prompted the study by Smyth et
al which only included patients with an ER histoscore >150 [12]. 52% of patients in this
study had serous histology. The CA125 ORR doubled to 17% with a corresponding increase
in CBR of 43%. When restricted to patients with an ER 250-300, the CA125 response rate
once again doubled to 33%. Notably, the radiological objective response rate increased from
0% to 16% and disease stabilisation rate from 16% to 42% in this trial by Smyth et al as

compared to that in Bowman et al.

A more recent phase Il umbrella study evaluated anastrazole in ER positive and/or PR
positive (>10% nuclear staining) platinum resistant or refractory ovarian cancer [18]. The
majority of patients in this study had HGSOC though the exact proportion was unspecified. It
found that patients with an ER histoscore of 200-300 had a longer median progression free
survival compared to those with histoscores <200. Although the difference was not
statistically significant due to the small numbers of patients analysed, these findings are in

line with those presented here from our centre.

The data presented here are particularly pertinent as not all studies have concurred with the

association between degree of ER expression and endocrine responsiveness in ovarian cancer

13



281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

[17, 18, 20, 21]. It has also highlighted the use of the ER histoscore (range 0-300), a weighted
score which accounts for percentage tumour cells stained and stain intensity, as an important
method of determining ER positivity. The majority of aromatase inhibitor trials used a
minimum threshold of more than 1% nuclear staining in order to confirm ER positivity. It is
possible that the greater granularity provided by the histoscore at high levels of ER is

required to discriminate patients who are most likely to benefit from ET.

A few studies have attempted to establish the relationship between platinum sensitivity and
endocrine sensitivity however no significant correlation has been demonstrated [4, 8, 17]. A
meta-analysis of over fifty trials of ET found a lower CBR in those with platinum resistant

disease compared to platinum sensitive disease although the result of was not significant[4].

In our study, the platinum sensitivity of tumours at the time of ET initiation was unable to be
determined. However, we found that endocrine sensitivity increased with longer treatment
free intervals prior to ET initiation. The differences in duration of ET and CA125 CBR only
became apparent in those with a TFI> 180 days when compared to TFI<90 days, a time frame
which mirror the definitions used when describing platinum sensitivity. Furthermore, the
majority of patients received chemotherapy for platinum sensitive disease before embarking

on ET for their subsequent relapse.

Although line of therapy was not an independent predictor in our study, the close association
described between line of therapy and TFI in the literature[22] may suggest that patients with
HGSOC are most likely to benefit from early introduction of ET for relapsed disease (i.e.
when patients are more likely to have the longest TFI). This is supported by several studies of
ET in patients with mixed histology [4, 23, 24]. Notably, an analysis of several tamoxifen

trials compared those which had more than 50% of patients receiving only one prior line of
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treatment to those with heavily pre-treated patients. The ORR in the less-treated group was

25.8% compared to 4.1% in the heavily-treated group [24].

There is minimal data to demonstrate superiority of aromatase inhibitors over anti-oestrogens
in ovarian cancer [17]. Although our study found no differences between letrozole and
tamoxifen upon multivariable analysis, the majority of long term responders (>365 days) in
our study received letrozole contributing to the growing pool of evidence supporting letrozole
as a good choice of ET in this disease. This is in keeping with the superiority of letrozole
over tamoxifen demonstrated in post-menopausal women with ER positive breast cancer, in

both the adjuvant and metastatic settings [25, 26]

5. CONCLUSION

Our data provide evidence that ET has a role to play in the management of ER positive
relapsed HGSOC and quantifies the extent of benefit in this type of ovarian cancer. It
supports the use of ET as a means of delaying subsequent chemotherapy. Patients with an ER
histoscore >200 and a treatment free interval of 180 days or more are likely to derive the

greatest benefit.
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TABLE AND FIGURE LEGENDS

Table 1: Characteristics of patients treated with 1% ET. Rx=treatment; ER=oestrogen

receptor; ET=endocrine therapy; N=number; chemo=chemotherapy; NA=not applicable.

Table 2: Predictive factors of duration of endocrine therapy: univariable and multivariable
analysis (n=269). N=numbers; DOT=duration of therapy; Cl=confidence intervals;
HR=hazard ratio; ER=0estrogen receptor; TFI=treatment free interval; ref=reference value;

NE=non evaluable; Megace=megesterol acetate.

Table 3: Predictive factors of CA125 response (n=172). N=numbers; CR=complete response;
PR=partial response; SD=stable disease; ORR=o0bjective response rate; CBR1=clinical
benefit rate 1 (CR+PR+SD); CBR2=clinical benefit rate 2 (CR+PR+SD + 2nd SD);

ER=oestrogen receptor; TFl=treatment free interval; Megace=megesterol acetate.

Figure 1. Characteristics of patients treated with endocrine therapy. Rx=treatment;

HGSOC= high grade serous ovarian carcinoma; G=grade.

Figure 23. Duration of endocrine therapy and CA125 response rate based on ER histoscore
and treatment free interval (TFI). (A) Duration of therapy versus ER histoscore, (B) CA125

response rate versus ER histoscore, (C) CA125 response versus duration of therapy, (D)
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CA125 response rate (including SD? patients as part of CBR) versus ER histoscore. (E)

Duration of therapy versus TFI (F) CA125 response rate versus TFI. CR=complete response;

PR=partial response; SD=stable disease; SD*=delayed SD patients; CBR=clinical benefit rate

(CR+PR+SD), PD=progressive disease.

S1Fi . Pattern of CA125 response in patients. (A) complete response (CR), (B

response (PR), (C) delayed stable disease (SD).

S21. Prior lines of chemotherapy versus duration of endocrine therapy.

S32. Type of endocrine therapy versus duration of endocrine therapy.
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4. Table 1 revised
Click here to download 4. Table: GYN-18-1005R1_Tablel 1st ET patient_characteristics_revised.xIsx

Table 1: Characteristics of patients treated with 1° ET
L Treatment for relapse (N=269)
Indication
N (%)
No. of ET received
1 209(77.7)
2 55(20.4)
3 5(1.9)
ER Histoscore
0-150 50(18.6)
151-200 55(20.4)
201-250 69(25.7)
251-300 51(19.0)
Unknown 44(16.3)
Source of ER
Primary tumour 192(85.3)
Interval deb.ulking or 27(12.0)
relapse disease
Unknown 6(2.7)
Type of ET
Letrozole 207(77.0)
Tamoxifen 50(18.6)
Megesterol Acetate 6(2.2)
NE® 6(2.2)
Prior lines of chemo
1 156(58.0)
2 87(32.3)
3+ 26(9.7)
Last regime received
Platinum sensitive 229 (85.1)
Platinum resistant 36(13.4)
Other 4(1.5)
a-received 2 ET sequentially due to toxicity.
Legend: Rx=treatment; ER=0estrogen receptor;
ET=endocrine therapy; N=number;
chemo=chemotherapy; NA=not applicable.



http://ees.elsevier.com/ygyno/download.aspx?id=937032&guid=22a0a640-584f-498f-bb23-c43ba30e9870&scheme=1

4. Table 2

Click here to download 4. Table: Table2_predictive_factors_ETduration.xIsx

Table 2: Predictive factors of duration of endocrine therapy: univariate and multivariable analysis (n=269)

median DOT univariate multivariate
N % days HR 95% Cl P HR 95% ClI P
ER
<150 50 18.6 88.5 ref ref ref ref ref ref
151-200 55 20.4 126 0.7 0.47-1.03 0.071 0.76 0.50-1.16 0.201
201-250 69 25.7 140 0.59 0.4-0.86 0.006 0.62 0.42-0.91 0.016
251-300 51 19.0 161 0.57 0.38-0.84 0.005 0.63 0.41-0.96 0.032
UK 44 16.4
TFI/days
<90 63 23.4 84 ref ref ref ref ref ref
90-179 66 24.5 93.5 0.87 0.61-1.24 0.436 0.79 0.52-1.22 0.292
180-365 82 30.5 161 0.35 0.24-0.50 <0.0001 0.32 0.21-0.48 <.0001
>365 48 17.9 209 0.34 0.23-0.51 <0.0001 0.28 0.17-0.45 <.0001
NE 10 3.7
Therapy
Letrozole 207 77.0 126 0.64 0.47-0.88 0.006 0.8 0.54-1.18 0.255
Megace 6 2.2 317 0.45 0.19-1.06  0.068 0.17 0.17-1.99 0.391
Tamoxifen 50 18.6 98 ref ref ref ref ref ref
NE* 6 2.2
Prior lines of chemotherapy
1 156 58.0 142 0.46 0.30-0.70  <0.001 0.89 0.52-1.53 0.670
2 87 32.3 111 0.61 0.39-0.95 0.030 0.79 0.46-1.37 0.406
3+ 26 9.7 88.5 ref ref ref ref ref ref

Megace=megesterol acetate.

a- patients received 2 ET sequentially due toxicity.

Legend: N=numbers;DOT=duration of therapy; Cl=confidence intervals; HR=hazard ratio;

ER=oestrogen receptor; TFl=treatment free interval; ref=reference value; NE=non evaluable
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4. Table 3
Click here to download 4. Table: Table3 predictive_factors_CA125response.xIsx

Table 3: Predictive factors of CA125 response (n=172)

nd

N CR PR SD 20 ORR P CBR1° pe CBR2° P
N (%) N (%) N (%) N (%) N (%)
ER
<150 35 1(2.9) 1(2.9) 10(28.6) 1(2.9) 2(5.7) ref 12(34.4) ref 13(37.1) ref
151-200 35 1(2.9) 2(5.7) 11(31.4) 2(5.7) 3(8.6) 1.00 14(40.0) 0.805 16(45.7) 0.627
201-250 44 1(2.3) 3(6.8) 17(38.6) 4(9.1)  4(9.1) 0.688 21(47.7) 0.330  35(79.5) 0.131
251-300 34  2(5.9) 3(8.8) 11(32.4) 6(17.6) 5(14.7) 0.260 16(47.1) 0.404 22(64.7) 0.040
UK 27
TFI/days
<90 38 0 1(2.6)  7(18.4) 5(13.2)  1(2.6) ref 8(21.0) ref 13(34.2) ref
90-179 46 0 2(4.3) 11(23.9) 3(6.5) 2(4.3) 1.00 13(28.2) 0.613 16(34.7) 1
180-365 52 2(3.8) 4(7.7) 20(38.5) 6(11.5) 6(11.5) 0.231 26(50.0) 0.010 32(61.5) 0.019
>365 28  2(7.1) 2(7.1) 13(46.4) 2(7.1) 4(14.2)  0.154  27(60.6) 0.002 19(67.7) 0.014
NE 11
Therapy
Letrozole 128 4(3.1) 6(4.7) 43(33.6) 12(9.4) 10(7.8) 0.510 53(41.4) 0.495 65(50.8)  0.437
Megace 4 0 0 2(50.0) 1(25.0) 0 1.00 2(50.0) 0.602 3(75.0) 0.310
Tamoxifen 36  1(2.8) 3(8.3) 8(22.2) 3(8.3) 4(11.1) ref 12(33.3) ref 15(41.6) ref
NE' 4
Prior lines of chemotherapy
1 97  4(4.1) 5(5.2)  29(30.0) 11(11.3) 9(9.3) 0.682  38(39.2) 0.838 49(50.5) 0.516
2 57 0 3(5.3)  22(38.6) 4(7.0) 3(5.3) 0.588 25(43.9) 0.606  29(50.9) 0.537
3+ 18 1(5.6) 1(5.6) 4(22.2)  1(5.6)  2(11.1) ref 6(33.3) ref 7(39.0) ref

a- Clinical benefit rate calculated using GCIG criteria

b-Clinical benefit rate with delayed SD patients included in the SD cohort
c-in relation to ORR

d-in relation to CBR1

e-in relation to CBR2

f-received 2 ET sequentially due to toxicity

Legend: N=numbers; CR=complete response; PR=partial response; SD=stable disease; ORR=0bjective response rate;
CBR1=clinical benefit rate 1 (CR+PR+SD); CBR2=clinical benefit rate 2 (CR+PR+SD + 2nd SD);

ER=oestrogen receptor; TFl=treatment free interval;Megace=megesterol acetate.
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431 G2 and G3 serous
patients

(1974-2015)

A 4

162 patients excluded

< 4 weeks: 33 patients

Unknown duration: 31 patients
Unknown indication: 20 patients

Not for ovarian cancer rx: 10 patients
Maintenance: 55 patients

Primary therapy: 13 patients

269 patients
143 HGSOC (pathology reviewed)
118 G3 serous

8 G2 serous

(1989-2015)

Figure 1. Characteristics of patients treated with endocrine therapy.

Rx=treatment; HGSOC= high grade serous ovarian carcinoma; G=grade.
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Figure 2. Duration of endocrine therapy and CA125 response rate based on ER histoscore and treatment free interval (TFI) (A) Duration of therapy versus ER
histoscore, (B) CA125 response rate versus ER histoscore, (C) CA125 response versus duration of therapy, (D) CA125 response rate (including SD? patients as part
of CBR) versus ER histoscore. (E) Duration of therapy versus TFI (F) CA125 response rate versus TFl. CR=complete response; PR=partial response; SD=stable
disease; SD%=delayed SD patients; CBR=clinical benefit rate (CR+PR+SD), PD=progressive disease.
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*7. Highlights (for review)

Highlights:

e Endocrine therapy has efficacy in relapsed high grade serous ovarian cancer.
e |t can be used to delay subsequent chemotherapy.
e Those with ER H-score > 200 and treatment free interval > 180 days are most likely

to benefit.





