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Abstract

Background—Hematologic, gastrointestinal, and neurologic complications are common side
effects of the platinum/taxane based chemotherapy used in the primary treatment of epithelial
ovarian cancer (EOC). While these are well-documented side effects, the effect of the resultant
chemotherapy delay or dose reduction on disease free interval has never been studied. The goal of
this study was to determine the effect of chemotherapy delays and dose reductions on progression
free survival (PFS) and overall survival (OS).

Methods—A retrospective chart review of patients with primary epithelial ovarian, peritoneal,
and fallopian tube carcinoma treated between 1/2000-12/2007 was performed. Inclusion criteria
were comprehensive surgical staging, advanced stage disease (stage Il or 1V), and first line
chemotherapy with a platinum/taxane-containing regimen. Cox proportional hazard models were
used to determine the effect of primary chemotherapy reductions and delays on PFS and OS.

Results—One hundred and fifty eight patients met the inclusion criteria. Patients were divided
into four groups: no delays or reductions (48%), delay only (27%), reduction only (8%), and both
delay and reduction (18%). The mean number of delays/reductions per patient was 1.1 (range=0-5)
and therapy was delayed a mean of 8 days. The most common reasons for delays/reductions were
neutropenia (n=53), thrombocytopenia (n=46), and neuropathy (n=20). There were no differences
detected in PFS or OS between groups.

Conclusions—There was no difference detected in survival between patients who required dose
adjustments and treatment delays and those who did not. The lack of association between survival
and chemotherapy alterations suggests that in specific circumstances patients with advanced
ovarian cancer should have individualized treatment plans.

Introduction

Though ovarian cancer accounts for only 3% of all cancer cases in women in the United
States, it accounts for 5% of all cancer deaths [1,2]. Due to its insidious onset, over 60% of
cases will be diagnosed in advanced stages. Over the past several decades, the cornerstone
of management for advanced EOC consists of maximal surgical cytoreduction followed by
platinum and taxane based chemotherapeutic regimen [3,4]. Advancements in the treatment
of epithelial ovarian cancer (EOC), in both surgery and chemotherapy, have resulted in 65%
of patients achieving a response to primary treatment [5]. Unfortunately, the majority of
patients will develop a recurrence and ultimately, succumb to their disease [2,3,5].
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In regards to recurrence and survival, the association between disease related factors such as
stage, histology, and grade has been well established [2,8]. Additionally, the amount of
residual disease following surgery has been inversely correlated with survival outcomes [6].
Though the selection of chemotherapy agents has a role in regards to progression free and
overall survival, the effect of treatment modifications, such as treatment delays and dose
reductions has not been evaluated in ovarian cancer patients [7,8]. Therefore, the purpose of
this study was to evaluate the effects of treatment modifications on survival outcomes in
women with advanced ovarian cancer.

Approval to conduct this study was obtained from the Ohio State University Medical Center
(OSUMC) institutional review board. All patients with pathologically confirmed stage 111 or
IV epithelial ovarian, fallopian tube, and primary peritoneal cancer (hereinafter referred to
as EOC) undergoing primary surgery at the OSUMC between January 2000 and December
2007 were retrospectively identified from tumor registries and patient databases. Patients
were required to have primary cytoreductive surgery, high-grade carcinoma, and have
received first-line chemotherapy with a platinum/taxane-based regimen. Patients were
excluded from the study for the following: non-epithelial histology, low-grade or borderline
disease, administration of neoadjuvant chemotherapy, synchronous primary tumors, or if
they received chemotherapy at an outside institution.

Individual subject data were collected retrospectively from patient medical records. The
demographic information collected included the following: age at diagnosis, race, height and
weight. Surgical and pathology data obtained included date of surgery, FIGO stage, tumor
histology and grade, and debulking status (no residual, optimal—defined as <1 cm of
residual disease, and suboptimal—defined as >1 cm residual disease). Information related to
chemotherapy included the chemotherapy agents administered, recommended schedule and
dosages of chemotherapy, number of cycles administered, and route of administration. If
applicable, additional data abstracted included the reason for the delay, the number of days
delayed, the need for dose reduction, the indication for dose modification, and the use of
granulocyte colony stimulating factors. Date of progression (defined as increased disease on
physical exam, increased disease on imaging for which Response Evaluation Criteria In
Solid Tumors was met, or doubling of Ca-125), platinum response status (platinum
refractory-progression during primary therapy, platinum resistant—recurrence within 6
months of completion of primary therapy and platinum sensitive—recurrence = 6 months),
and date of last follow-up and date of death were also collected.

Statistical analysis

Time to progression was defined as the time from surgery until the date of noted
progression. Patients with no recorded progression were censored at the date of their last
known follow up. Overall survival was calculated as the time from surgery until the date of
death, with patients still alive censored on the date of last follow up. Crude estimates of
survival times were calculated using the method of Kaplan and Meier and Cox proportional
hazards models were used to estimate hazard ratios and to adjust for confounders [9. 10].
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The overall adjusted effect of delays and dose modifications on PFS and OS were made
through a likelihood ratio (LR) test, which compared nested models with and without
treatment delay and reductions. Model assumptions, including proportional hazards and
covariate functional form were reviewed for all final models. Overall comparisons of patient
characteristics between dose delay/reductions groups were compared via Fisher’s exact test
for categorical variables and by ANOVA for continuous covariates. All p-values presented
are two-sided. Analyses were carried out in Stata (version 10.1, StataCorp, College Station,
TX).

One hundred and ninety-eight patients met the initial inclusion criteria, of which 193 had
information on dose delays and reductions. Of these, 35 patients received intraperitoneal
chemotherapy as part of their first line treatment and these patients were excluded from
further analysis since toxicities are known to be more severe in this group. Seventy-five
patients (48%) experienced no dose delay or reductions, 42 patients (27%) had a delay
(schedule modification), 12 patients (8%) had a dose reduction (dose madification), and 29
patients (18%) had both schedule and dose modifications. Demographic factors were similar
among the four treatment delay/reduction groups, with the exception of patient’s baseline
BMI (post surgery) and age. Patients without delays or reductions had significantly higher
average BMIs compared to those with both delays and reductions (3.0 BMI units heavier on
average (95% CI: 0.1-5.8). Similarly, patients without delays or reductions were 5.6 years
younger on average (95% CI: 0.7-10.4 years) as compared to those with both delays and
reductions. (Table 1).

In regards to surgical outcomes, optimal cytoreduction was achieved in 100 patients in total
and was comparable in each group (Fisher’s exact test p-value=0.56). First line
chemotherapy consisted of a platinum/taxane regimen for all patients. Platinum sensitivity
was similar between patient subgroups, with rates ranging from 52-69%. In contrast, 65% of
patients who underwent suboptimal debulking were classified as platinum refractory or
resistant compared to only 32% of patients who underwent optimal debulking and 24% who
had no gross residual at completion of their primary cytoreductive surgery (Fisher’s exact
test p-value=0.003).

In total, 83 (53%) patients experienced a schedule modification, dose modification, or both
during primary treatment. The mean number of modifications (either schedule or dose) per
patient was 1.1 (standard deviation (sd): 1.2, range: 0-5). Of the 71 patients who experienced
a schedule madification, 40 patients (56%) had a delay between 3 to 14 days and 31 patients
(42%) had a delay greater than 14 days. In this group of patients, the mean number of days
delayed was 8.2 (sd =13.6, range: 0-98). The most common reasons for delays or reductions
from most to least frequent were neutropenia (n=53), thrombocytopenia (n=46), neuropathy
(n=20), gastrointestinal symptoms (n=11), patient request (n=11), fatigue (n=10), anemia
(n=7), infection (n=5), performance status (n=4), venous thromboembolic events (n=2),
decreased and unanticipated surgery (n=2)(Figure 2). Nineteen patients received granulocyte
colony stimulating factor as treatment for their neutropenia.
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Crude and adjusted progression free and overall survival times across all groups were
comparable (Table 2). Adjusted Kaplan-Meier survival curves for both progression-free and
overall survival are shown in Figures 2 and 3, respectively. There were no statistically
significant differences between the progression free and overall survival between the four
groups (p=0.50 and p=0.76 respectively).

Conclusions

The optimal chemotherapeutic agents and route of administration of chemotherapy for the
treatment of EOC has been the subject of many retrospective and prospective studies over
the last decade. While the standard of care continues to be surgical cytoreduction followed
by platinum/taxane-based chemotherapy, few studies have looked at the impact of time to
completion of chemotherapy after surgical staging in ovarian cancer [2-8, 11-12]. To our
knowledge, this is the first study analyzing the association between adjustments in the dose
or schedule of primary chemotherapy as related to PFS and OS in advanced stage EOC.
Although there was an increased risk of disease progression in patients with delays only
(without reductions) compared to those patients without delays or reductions in the
unadjusted analysis (HR=1.4, 95% ClI: 0.9-2.1), this finding was not significant after
correction for stage, grade, histology, age and debulking status (HR=1.1, 95% CI: 0.7-1.8).
Ultimately, we did not find a difference in PFS or OS between groups who had
chemotherapy delays, reductions in dosage, or both delays and dose reductions when
compared to those who had none.

Time to completion of therapy has been shown to have an impact on survival in patients
undergoing radiation therapy, yet this relationship is less well-defined in patients receiving
chemotherapy (13,14). Though no studies have been performed in patients with EOC,
decreased survival has been documented in breast cancer patients who experience delays
and dose reductions in chemotherapeutic regimens [15-18]. In 1994, the Cancer and
Leukemia Group B (CALGB) conducted a randomized trial in women with locally advanced
breast cancer, which showed that patients who received lower dosages and had a longer
interval between cycles had a significantly worse outcome [15]. Another study in breast
cancer patients showed that patients who were unable to complete 85% of their initial
calculated dose did not appear to gain any benefit from adjuvant therapy [16]. Thus, the
importance of adhering to recommended dosages and scheduling is apparent.

One of the most common reasons for chemotherapy dose reduction or delay is neutropenia.
In a study of adjuvant chemotherapy in breast cancer, the overall rate of neutropenia was
29%, most of which resulted in a treatment delay [19]. Furthermore, patients who
experienced one neutropenic event were also more likely to experience another and 17% of
patients were unable to receive 85% of their scheduled chemotherapy dose intensity [19].
Our study showed similar results in that neutropenia was the most common reason for a dose
reduction or delay (58%) in our patient population followed closely by thrombocytopenia
and then gastrointestinal complications. Despite this similarity, our study demonstrates that
even with these delays and reductions, there was no observed impact on progression free and
overall survival in our patient population.
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As a retrospective study we are limited by potential selection bias. While modeling attempts
to adjust imbalances in characteristics between comparison groups on observed covariates,
we do not know the impact of unobserved/measured variables. In addition, chemotherapy
regimens, particularly after recurrence, varied and the impact of specific regimens on overall
survival were not measurable. However, to our knowledge, the current study was the first
study to evaluate dose modifications on survival in patients with advanced epithelial ovarian
cancer. Further work is needed on a larger cohort to confirm these observational results.

In conclusion, our study did not demonstrate an association between progression free and
overall survival related to modifications in primary chemotherapy regimens in patients with
advanced stage EOC. Though treatment plans should be individualized, prospective studies
are warranted to evaluate the impact of dose modifications and treatment delays on survival
in ovarian cancer patients.
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Adjusted Progression-Free Survival by Delay/Reduction Status
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Figure 2.
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Adjusted Overall Survival Curves by Dose/Reduction Status
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Figure 3.
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