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Abstract

Objective—Disseminated gynecologic cancers are usually fatal due to chemoresistance. Recently,
rationally-developed, targeted agents are entering the early clinical trials setting. We assessed patients
with metastatic gynecologic cancers in a dedicated Phase I clinical trials clinic in order to determine
their outcome.

Methods—We reviewed records for 89 consecutive patients with gynecologic cancers referred to
the Phase I Clinical Trials Program, 85 (96%) of whom were treated on >1 trial.

Results—Cancer diagnoses were: ovarian (N = 43), uterine (N = 19), cervix (N = 17), and other.
Median age was 58 years; median number of prior cytotoxic regimens, five. Two patients (2.4%)
achieved a CR, four (4.7%), a PR, and eight (9.4%), SD > six months (total CR/PR/SD > six months
=16.5%) for the first phase I trial. Twenty-five patients enrolled on a second trial and three on a third
(N =113 trials total). Combining response data for all trials, of the 85 patients, two achieved CR
(2.4%), nine achieved PR (10.6%), and 12 (14%) had SD for > six months. One-year survival was
30% (95% C.1., 21% to 44%). There was no difference in time-to-treatment failure (TTF) on Phase
| versus the patient's last standard treatment.

Conclusion—Twenty-three of 85 patients (27%) with advanced, heavily-pretreated, gynecologic
cancers achieved CR/PR/SD > six months on a phase | trial, and overall TTF on phase | was
comparable to that of last conventional therapy, suggesting that participation in a phase | trial is a
reasonable option for these patients.
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Introduction

At initial presentation, patients with gynecologic malignancies vary widely with regard to
stage, clinical behavior and prognosis; fortunately, many early stage patients are cured with
primary surgical or combination therapies[1-4]. However, patients who are diagnosed with
recurrent or progressive disease after primary treatment face a uniformly dismal prognosis,
with survival across gynecologic disease sites ranging on average from six months to two years
[5-9]. The reason for this, as is with the case with many different solid tumor types, is that there
are few effective treatment options for these patients. Most patients undergo a number of toxic,
increasingly ineffective palliative therapies before succumbing to their disease[5,8,10].

With increasing awareness of the critical need for more effective and less toxic treatment
options for patients with refractory, advanced malignancies, there have been a large number
of novel, targeted therapies developed using understanding gained from genetic and molecular
profiling of malignancies[11-21]. These are available to patients with advanced gynecologic
malignancies through clinical trials. Because of the relatively recent entry into the clinic of
such investigational agents, however, many are still in early phase trials, a stage at which there
is limited knowledge of efficacy.

Historically, few gynecologic cancer patients are referred for consideration of a Phase | trial.
This is likely for a number of reasons, chief among them concerns among oncologists regarding
the questionable usefulness of such therapies in patients with advanced cancers[22]. For this
reason, we sought to examine the outcome of patients with advanced gynecologic malignancies
who were enrolled into phase | trials in the context of a large phase | trials department at a
tertiary cancer center.

Patients and Methods

We reviewed the records of eighty-nine consecutive patients who were seen in the Phase |
clinical trials program at M. D. Anderson from March 2006 to April 2008. Phase | trials
performed in the department include first-in-human studies, as well as new combinations of
experimental and approved drugs. Patients with a gynecologic cancer of any disease site and
any histology were included. Patient characteristics, toxicity, response, and survival data were
abstracted from electronic medical records. In particular, patient records were reviewed for
each patient's prior treatment history, laboratory and clinical findings at the time of initial
consultation with the phase I department, protocol treatment rendered, and clinical outcome.
All patients evaluated for a phase | trial were referred from the gynecologic oncology
department within our institution.

Patients who were enrolled on any trial met the following eligibility criteria. They were at least
18 years old with a metastatic and/or un-resectable gynecologic malignancy for which
approved curative therapies were no longer effective. All patients had evidence of measurable
disease (according to the Response Evaluation Criteria in Solid Tumors (RECIST)) or
evaluable disease [23]. Also, eligible patients had an Eastern Cooperative Oncology Group
(ECOG) performance status < two and life expectancy of > three months. Prior participation
in clinical trials and prior biologic (targeted therapies and antibody-based therapies) treatments
were not exclusion criteria; however a washout period of at least three weeks preceded the
initiation of each phase | therapy. Further eligibility criteria varied according to particular
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studies. All patients completed an informed consent process prior to enrollment onto a trial
and all trials were approved by the M. D. Anderson Institutional Review Board (IRB). This
study was also conducted in accordance with IRB guidelines.

After initiation of an investigational therapy, patients were evaluated at one to four week
intervals. At each visit, a history and physical examination were performed and a metabolic
and hematologic panel was conducted. Patients were assessed for the onset of new symptoms,
medicine compliance, and toxicities. Toxicities were then judged as not, possibly, probably or
definitely related to the study drug. Dose adjustments were made as needed for toxicity.
Response to treatment was assessed with imaging studies at six to eight week intervals.

Endpoints and statistical methods

Results

Descriptive statistics were used to summarize the patients' demographic and clinical
characteristics. The Chi-square test was used to examine the association between two
categorical variables. The following covariates were analyzed: age, race, ECOG performance
status, disease primary (ovarian, uterine, cervix, other), histology, baseline tumor marker levels
at referral, history of pelvic radiotherapy (curative intent), number of prior therapies, site(s) of
metastases, hydronephrosis, absolute neutrophil count, hemoglobin level, platelet count,
albumin, lactate dehydrogenase, calcium, phosphorous, alkaline phosphatase, bilirubin and
serum creatinine levels.

Best response was assessed by an M. D. Anderson radiologist starting after two cycles of
therapy, and every two cycles thereafter (cycle = three to four weeks, depending on the
protocol) using RECIST criteria[23]. These criteria defined a partial response (PR) as a> 30%
decrease in the sum of the longest diameter of target lesions, excluding complete disappearance
of disease (CR). Progressive disease was defined as a > 20% increase in the sum of the longest
diameter of target lesions. Stable disease (SD) was defined as any change that did not meet
criteria for a PR or progressive disease (PD). For patients treated with more than one therapy,
each therapy is described and included in the calculation of response rates. Waterfall plot
analysis was used to capture the anti-tumor efficacy of various therapies, as previously
described[24]. Responses shown in the waterfall plot were grouped according to standard
RECIST criteria.

Survival was measured from date of presentation to the phase I clinical trials program until
death from any cause. Patients still alive (overall survival analysis) at last follow-up were
censored on that date. Time-to-treatment failure (TTF) was measured from the trial enrollment
date to disenrollment or death from any cause, whichever interval was shorter. Patients still on
treatment at time of last follow-up were censored on that date. Time on each patient's last
therapy (most recent conventional therapy prior to phase | referral) was calculated from the
date of first treatment until referral to the Phase | department. When exact dates were not
ascertainable, these dates were rounded up to the nearest semi-weekly date. Survival and time-
to-treatment failure were plotted using the method of Kaplan and Meier. Toxicities were
assessed using the National Cancer Institute Common Terminology Criteria (NCI CTC) for
Adverse Events, v. 3.0[25]. A p-value < 0.05 was considered statistically significant. Statistical
analyses were carried out using SAS 9.1 (SAS Institute, Cary, NC) and S-Plus, version 7.0
(Insightful Corp., Seattle, WA).

Patient characteristics

Of the first 89 patients who were referred for a phase 1 evaluation, 85 (96%) were enrolled and
treated on a trial. Three of the 89 patients developed a deteriorating performance status prior
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to treatment, requiring disenrollment and transition to comfort care; one patient voluntarily
withdrew consent prior to treatment. The 85 patients who participated in a phase | clinical trial
were included in this analysis. Disease sites were grouped as follows: cervix (n = 17), ovary
+ fallopian tube + peritoneal (n =43), uterus (n = 19), vulva (n = 5) and gestational trophoblastic
neoplasia (GTN) (n = 1). High grade serous (41%), squamous (13%) and endometrioid (12%)
were the predominant histologies (Table 1). Patient baseline characteristics at presentation to
the phase I clinic are also summarized in Table 1. The median age was fifty-eight years (range,
23 - 78 years). The most common metastatic sites at time of referral were: lymph nodes (91%),
bulky abdominal metastases (non-nodal metastases > 3cm = 70%) and liver (46%). The median
time from diagnosis of cancer to phase | referral was 8.7 years (range 120 days — 12.2 years).
The median number of prior total treatments excluding surgery and radiotherapy was six (range
1 to 16). The median number of prior cytotoxic regimens was five (range 1 to 11). Fifty-six
patients (78%) had one or more medical co-morbidities. The most common co-morbidities
were hypertension (35%), renal insufficiency (creatinine > 1.5, 25%), thrombosis (14%) and
hypothyroidism (14%). Eight patients had a concurrent or preceding malignancy (breast cancer,
n =5; renal, n = 1; ovarian, n = 1; cervix, n = 1).

The 85 patients treated were enrolled on 48 different phase I trials. 21 (44%) of these trials
were “first-in-human” trials employing targeted inhibitors (18/21), or novel cytotoxics (3/21)
as monotherapy. The remaining 27 phase | trials involved novel combinations of targeted
agents with cytotoxic chemotherapeutics or novel combinations of targeted agents (two or three
drugs). With regard to mechanism, a large number of different types of agents were used. Of
the 21 first-in-human trials, six (29%) involved drugs targeting VEGF signaling. 32 patients
(37%) were treated in a first-in-human phase | trial. 22 patients (26%) were treated with a
combination of targeted agents, 22 patients (26%) were treated with a combination of targeted
agents(s) with cytotoxics, and nine (11%) were treated with cytotoxic chemotherapy alone.

Response based on tumor measurements was assessed approximately every two cycles. A
waterfall plot showing best response by RECIST for each patient's first and second phase |
trial is shown in Figures 1, Panel A and B, respectively. All patients treated are included in the
waterfall plot. Of the 85 patients treated on a first phase | trial, however, 21 were not restaged
with imaging exams because they discontinued treatment early due to symptoms consistent
with early progression (N = 15), social reasons unrelated to drug (N = 4) or toxicity (N = 2).
These 21 patients are designated as progressive disease (and included on the plot as such (Fig.
1)) and were considered treatment failure at the time of treatment discontinuation. (All
progressive disease was plotted as +20% increase.)

Of the 85 patients treated on a first phase 1 trial, two (2.4%) achieved a CR, four achieved a
PR (4.7%), (CR + PR = 6 (7.1%)), and 18 achieved stable disease (21.2%). Stable disease
lasted at least six months in eight patients (9.4%). Therefore, the total number of patients with
a CR, PR or stable disease of at least six months was 14 (16.5%).

Of the eighty-five patients who enrolled on a Phase | trial, twenty-five (29%) were treated on
> two protocols and twenty-four of these patients were evaluable for response. The one non-
evaluable patient was lost to follow-up after cycle 1, week 1, presumably due to side effects
of the regimen. Of the twenty-five patients, five (20%) had a PR and eight (32%) had stable
disease (Figure 1B). Four patients (5%) were noted to have SD for > 6 months). Therefore, the
total number of patients with a PR or stable disease of at least six months on their 2"d phase |
trial was 25%. Of the five patients noted to have a PR as part of their 219 phase | trial, three
were found to have PD and two had SD (< four months) as their best response during their
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1%t phase | trial. Three patients were treated with a 3rd protocol and all were found to have
progressive disease at 1%t restaging.

Combining response data for all trials, a total of 85 patients underwent 113 trials. In this
population, the best responses were two CRs (2.4%), nine PRs (10.6%) and 12 (14%) SD for
> 6 months. Therefore, the total number of patients achieving a CR, PR or SD of at least 6
months was 23 (27%).

The median survival time was 7.9 months [95% CI 6.1 — 10.1]. The 1-year survival rate was
30% (95% CI: 21% to 44%). Overall, 58 patients died.

Log rank survival comparisons by best RECIST responses are shown in Table 2. Patients who
achieved a CR/PR or SD had significantly longer overall survival than those patients who had
PD/not evaluable (14.9 vs. 6.0 months; p <0.0001). Patients who achieved SD had significantly
longer survival than patients who had PD/not evaluable (11 vs. 6 months; p = 0.004).

Multivariate analysis using a Cox proportional hazards model identified poor ECOG status (0
vs. 1and 0 vs. 2; p = 0.05 and 0.03, respectively), bone metastases (p = 0.0007), ALT > 56 (p
=0.008), creatinine > 1.5 (0.05) and the presence of ascites (p = 0.005) as significant prognostic
factors for worse overall survival.

Time to treatment failure

A paired log-rank test was used to compare time to treatment failure (TTF) for different groups.
Of the 85 patients enrolled on a 15t phase | trial, comparable data between each patient's
treatment immediately prior to phase | referral was available for 76 patients. There was no
difference in TTF between patient's prior therapy (2.3 months) and their first phase I trial (2.0
months), p = 0.16 (Figure 2). Interestingly, there was a trend towards longer TTF for patients'
2"d phase I trial (3.8 months) versus their last conventional therapy prior to phase | referral
(2.3 months), though this did not reach significance (p = 0.09) (Figure 3).

Discussion

Treatment planning for patients with progressive or recurrent gynecologic cancers can be
challenging because there is little definitive data regarding optimal therapy in patients who
have failed 1t line agents[6-10,26-28]. Unfortunately, response rates and differences in overall
survival between different salvage therapies across nearly all gynecologic cancers are
uniformly disappointing. Fortunately, insights into aberrant molecular signaling that occurs in
malignancy have led to the development of newer targeted as well as cytotoxic agents that are
increasingly available through early clinical trials[9,11,17,18,21]. While this will hopefully
translate to improved outcomes for patients in the future, there has until recently been little
published data available for use in evaluating the issue of outcome for patients with gynecologic
cancers who enroll on a phase 1 trial.

In the largest reported series of cancer patients treated on phase | trials (N = 460 NCI trials),
Horstmann et al. documented a response rate (CR + PR) of 10.5% among 11,935 participants
with diverse malignancies, 54% of whom received exclusively cytotoxic therapies [29]. This
was a seminal paper, especially because of the large size of the population studied, and it has
subsequently spurred debate regarding the issue of real vs. “perceived” benefit for phase | trial
patients [22,30-33]. However, this report did not address cancer histologies / disease sites
treated; therefore extrapolation of response and survival data from this trial to specific solid
tumors is problematic, particularly for gynecologic cancers, which in the progressive or
recurrent setting, are rarely indolent and are notoriously chemo-refractory. For this reason, we
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sought to examine and describe outcomes for gynecologic cancer patients in a dedicated phase
I clinic at a tertiary cancer center.

Historically, meaningful interpretation of response and survival data in cancer trials is difficult
because of the extreme heterogeneity inherent in such trials (inclusion of multiple different
cancer types as well as differing, but considerable amounts of pre-treatment prior to referral).
Some investigators have postulated that a relevant comparison with regard to patient benefit
in advanced disease is a paired evaluation of each patients' time to treatment failure on serial
therapies [31,32]. The natural history of successive salvage therapies in progressive cancer is
that each subsequent therapy has a decreasing likelihood of inducing a response, and on
average, the amount of time each patient is on therapy prior to progression decreases [5]. Given
these facts, using each patient as his/her own control is a reasonable way in which to explore
the question of patient benefit.

Our analysis demonstrates that the time-to-treatment failure for patients entered on a phase |
trial was equivalent to that for their prior conventional therapy (Figure 3) (P = 0.16).
Interestingly, for 25 patients who enrolled on a second phase | trial, their time-to-treatment
failure comparison showed a trend, albeit not statistically significant, toward a longer duration
than their previous conventional therapy (median 3.8 vs. 2.4 months; p = 0.09) (Table 3). While
the small number of patients in this group precludes definitive assessment of this phenomenon,
it is possible that with increasing experience treating gynecologic cancers, patients were
assigned to trials that had shown evidence of benefit. An alternative explanation might be that
these patients had an unusual natural history that resulted in more prolonged response or
stabilization of disease with progressive accumulation of therapeutic regimens, though this
seems implausible based on the known clinical course of tumors.

With regard to survival, the median survival of these patients was 7.9 months, and
approximately 30% of patients were alive at one year. Poor performance status, renal or hepatic
impairment, bone metastases, and ascites predicted for a worse outcome in multivariate
analysis. Patients who achieved a CR, PR or SD fared significantly better than patients found
with PD at 1%t restaging (median survival = 14.9 vs. 6.0 months; p < 0.0001); patients who
achieved SD also had significantly longer survival than patients who had PD (11 vs. 6 months;
p = 0.004). While this is intuitive with regard to CR and PR vs. PD, the fact that patients with
SD live statistically longer than with patients with PD suggests that, in patients such as these
with advanced, heavily pre-treated disease, prolonged stable disease may be a legitimate
measure of benefit. Alternatively, it is possible that prolonged stable disease (as well as CR/
PR) in these patients serve as a surrogate for a less aggressive malignant phenotype.

Our data represents the largest examination of gynecologic patients in a phase | clinic to date,
with a response rate (CR + PR) in 85 heavily pre-treated patients (median number prior
therapies = 5) of 13% (when the total of 113 trials that these patients were exposed to are
considered). Including patients with stable disease > six months, 23 patients (27%) showed
salutary effects.

Gynecologic oncologists are frequently faced with treatment planning dilemmas for patients

with chemo-refractory recurrent or progressive cancers. In recent years the development of an
increasing number of targeted therapies that are available through early clinical trials has made
the option of referral to a phase | clinic a possibility for more patients. Our data would suggest
that patients with advanced, heavily-treated disease enrolled on a phase I trial fare at least as

well as they did with their prior conventional therapy, and that a small, but not insignificant,

subset can attain an objective response or stabilization of disease.
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Figure 1.

Panel A: 15t phase | trial best RECIST response Waterfall plot of 85 patients showing best
RECIST response to first phase | trial. Patients with progressive disease reflected by increase
of at least 20 percent by RECIST, new lesions, or clinical progression are shown as an increase
of 20%. Patients who were not evaluable were considered progressive and shown as an increase
of 20%.

Panel B: 29 phase | trial best RECIST response Waterfall plot of 25 patients showing best
RECIST response to first phase | trial. Patients with progressive disease reflected by increase
of at least 20 percent by RECIST, new lesions, or clinical progression are shown as an increase
of 20%. Patients who were not evaluable were considered progressive and shown as an increase
of 20%.
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Figure 2. Paired time to treatment failure comparison (15t phase I trial vs. last conventional
treatment)

Paired time-to-treatment failure as plotted by Kaplan-Meier for first phase | therapy compared
to the last conventional treatment before referral to the phase I clinic. Tic marks represent
patients still on treatment and therefore censored at the time shown. Time-to-treatment failure
was not significantly different between the first phase | treatment and the last conventional
treatment.
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Figure 3. Paired time to treatment failure comparison (2”d phase I trial vs. last conventional
treatment)

Paired time-to-treatment failure as plotted by Kaplan-Meier for second phase | therapy
compared to the last conventional treatment before referral to the phase | clinic. Tic marks
represent patients still on treatment and therefore censored at the time shown. There was a
trend, albeit not statistically significant, towards a longer time-to-treatment failure for patients'
second phase I trial as compared to their last conventional treatment.

Gynecol Oncol. Author manuscript; available in PMC 2011 June 1.



1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

1duosnue Joyiny vd-HIN

Moroney et al.

Table 1

Patient Characteristics

Characteristic Number of patients
Median age (range) 58 (23-79)
Median number of prior treatments (range) 6 (1-16)
Median number of prior cytotoxics (range) 5(1-11)
Cancer diagnosis
Ovary 43
Uterus 19
Cervix 17
Vulva 5
Gestational Trophoblastic Neoplasia 1
Histology
Undifferentiated 6
High grade serous 30
Low grade serous 1
Squamous 11
Endometrioid 12
Endometrial stromal sarcoma 1
Adenocarcinoma 5
Neuroendocrine 3
Malignant mixed mullerian 2
Leiomyosarcoma 7
Clear cell 4
Adenosquamous 2
Placental site trophoblast 1
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