
Race Does Not Impact Outcome for Advanced Ovarian Cancer 
Patients Treated With Cisplatin/Paclitaxel:
An Analysis of Gynecologic Oncology Group Trials

John H. Farley, MD1, Chunqiao Tian, MD2, G. Scott Rose, MD3, Carol L. Brown, MD4, 
Michael Birrer, MD, PhD5, and G. Larry Maxwell, MD3

1Department of Obstetrics and Gynecology, Uniformed Services University of the Health 
Sciences, Maryland 2Gynecologic Oncology Group Statistical and Data Center, Roswell Park 
Cancer Institute, Buffalo, New York 3Division of Gynecologic Oncology, Department of Obstetrics 
and Gynecology, and the United States Military Cancer Institute, Walter Reed Army Medical 
Center, Washington, DC 4Gynecology Service, Department of Surgery, Memorial Sloan-Kettering 
Cancer Center, New York, New York 5Center for Cancer Research, National Cancer Institute, 
Bethesda, Maryland

Abstract

BACKGROUND—The objectives of this study were to confirm whether racial disparity exists 

with regard to outcome between black women and white women with ovarian cancer and to 

identify factors associated with the administration of adjuvant treatment that had an impact on 

survival.

METHODS—A retrospective review of 97 black women and 1392 white women with 

International Federation of Gynecology and Obstetrics stage III/IV ovarian carcinoma was 

performed. All patients received paclitaxel combined with cisplatin while participating in 1 of 7 

Gynecologic Oncology Group clinical trials. The treatment parameters that were reviewed 
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included relative dose, relative time, and relative dose intensity. The treatment parameters and 

outcomes were compared between black patients and white patients.

RESULTS—There were no differences in relative dose (0.90 vs 0.89), relative time (1.02 vs 

0.99), or relative dose intensity (0.90 vs 0.91) received between black patients and white patients. 

Black women had less grade 3 and 4 leukopenia (53% vs 63%; P < .05) and gastrointestinal 

toxicity (10% vs 19%; P < .05) than white women. Performance status >0, age ≥70 years, and 

mucinous histology were associated with not completing treatment (P < .001). The median 

progression-free survival was 16.2 months for black patients and 16.1 months for white patients, 

and the median overall survival was 37.9 months and 39.7 months, respectively (P > .05 for all).

CONCLUSIONS—When they received similar treatment, there was no difference in clinical 

outcome between black women and white women with advanced stage epithelial ovarian cancer 

when they received similar treatment as participants in Gynecologic Oncology Group clinical 

trials. Black patients may experience less severe gastrointestinal toxicity or leukopenia compared 

with whites when treated with platinum-based chemotherapy.
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Greater than 20,000 new cases of ovarian cancer are diagnosed annually in the United 

States.1 Black women have a lower incidence of ovarian cancer than white women, and the 

age-adjusted rates range from 13.1 per 100,000 for whites to 9.0 per 100,000 for blacks.2 

Although improvements in contemporary management of ovarian cancer (to include optimal 

surgical cytoreduction and more effective adjuvant chemotherapy) have accompanied a 

decline in cancer-related mortality over the past 30 years, survival does not appear to have 

improved for all racial groups.1,3,4 Despite the over-whelming, significant improvements in 

2-year and 5-year survival noted among white women over the past 3 decades, there has not 

been a similar improvement in survival among black women over this 30-year period. The 

5-year survival rate for whites diagnosed with ovarian cancer has increased from 36% to 

45% whereas survival for blacks has decreased from 43% to 39%.1

Possible reasons for worse survival observed among black women with ovarian cancer 

compared with white women include lower rates of surgical staging and adjuvant 

chemotherapy administration; increased medical comorbidities; impaired access to care; and 

more aggressive tumors observed among black women with ovarian cancer.5-7 Of all of the 

above-described factors, primary cytoreductive surgery and exposure to platinum-based 

chemotherapy are the most important clinical factors impacting survival in women with 

advanced epithelial ovarian cancer.8 To date, studies that evaluate the impact of race on 

ovarian cancer survival have not taken into account the specific agents that comprise the 

chemotherapy regimen, nor have they detailed the application or aggressiveness of surgical 

debulking5-7,9,10 Chemotherapy treatment usually is treated as a dichotomized (yes vs no) 

variable, and most epidemiologic studies have not included adjuvant chemotherapy as an 

analytical variable.5-7,9-12 When it is mentioned, surgical debulking status also usually is 

described as a dichotomized variable (aggressive vs nonaggressive); and, when it is not 

mentioned, epidemiologic studies of ovarian cancer use International Federation of 

Farley et al. Page 2

Cancer. Author manuscript; available in PMC 2015 June 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Gynecology and Obstetrics (FIGO) stage as a surrogate for surgical debulking 

status.5-7,9,10,12 Neither approach comments on the patient’s tumor burden after surgery, that 

is, whether it is optimal (≤1 cm in size for any remaining lesion) versus suboptimal (>1 cm 

in size for any remaining lesion), which is the variable with the most powerful impact on 

survival.8,13

Currently, to our knowledge, no studies of the impact of race or ethnicity on ovarian cancer 

survival have included dose intensity of chemotherapy in a uniformly surgically staged 

population. Any racial difference in chemotherapy response or survival among patients with 

ovarian cancer would suggest that a biologic etiology may be associated in part with the 

poor outcome observed among black women with advanced stage ovarian cancer. The 

objective of the current study was to determine whether blacks with advanced epithelial 

ovarian cancer who were treated as part of a prospective clinical trial experienced disparities 

in the administration of adjuvant chemotherapy compared with whites and whether there 

were any differences in survival between blacks and whites that could be influenced by 

differences in chemotherapy dosing parameters.

MATERIALS AND METHODS

We reviewed patient data from participants in 7 Gynecologic Oncology Group (GOG) 

randomized treatment trials of primary disease for FIGO stage III or stage IV ovarian 

cancer: GOG Protocols 111, 114, 132, 152, 158, 162, and 172.14-19 All eligible patients had 

undergone surgical staging procedures, had histologically confirmed epithelial ovarian 

cancer, and had a GOG performance status (PS) of 0 to 2. Patients who had received 

previous radiation therapy or chemotherapy for ovarian cancer were not eligible. The current 

analysis included only patients who received a standard intravenous cisplatin/paclitaxel 

regimen (paclitaxel, 135 mg/m2; cisplatin, 75 mg/m2 intravenously for 6 cycles) (Table 1). 

Further details regarding eligibility, treatment, and outcomes were published 

previously.14-19 Data on patient demographics, tumor characteristics, and course of 

treatment were collected from a retrospective chart review. Racial designation as black or 

white reflected a nonuniform collection of both self-described and investigator-reported 

methods. Patients from other racial groups were excluded from this analysis. All protocols 

received local institutional review board approval, and all patients provided written 

informed consent to participate in the protocols.

Several parameters of chemotherapy treatment were evaluated. Relative dose (RD) was 

defined as the ratio of actual to expected dose of chemotherapy in standard chemotherapy 

regimens. This was calculated for both paclitaxel and cisplatin, separately for each cycle. 

The relative time (RT) was defined as the ratio of actual to expected duration of 

chemotherapy. RT was calculated for 6 cycles, and the expected duration of time on 

chemotherapy was 126 days (21 days [ie, chemotherapy every 3 weeks] × 6 [ie, total 

cycles]). The relative dose intensity (RDI) was defined as the ratio of RD to RT. Dose 

adjustments for advanced age, previous radiation therapy, or body surface area (BSA) >2 

mg/m2 were not considered when calculating the expected dose of chemotherapy for each 

treatment cycle; and these adjustments were considered dose reductions, because they 

differed from the standard dose of chemotherapy. The completion of 6 cycles of 
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chemotherapy was defined as treatment completion, because this was the proposed number 

of cycles in the 7 GOG studies that were included in our analysis and was the accepted 

therapy for epithelial ovarian cancer at the time of study accrual. The average RD, RT, or 

RDI calculated based on cisplatin and paclitaxel was used as a summarized parameter of the 

combined doublet regimen, and a ratio <1.0 indicated that the patient received less intense 

chemotherapy than was planned.

The baseline PS before the start of chemotherapy was graded according to GOG criteria as 

follows: 0, fully ambulatory with no restrictions; 1, restricted in physically strenuous activity 

but ambulatory and able to perform light work; and 2, ambulatory and capable of self-care 

but unable to perform any work activities. The time at risk for disease progression or death 

was measured from the date of treatment randomization. Overall survival (OS) was 

measured to the date of death from any cause, and progression-free survival (PFS) was 

measured to the date of disease recurrence or death. Adverse effects were graded according 

to GOG Common Toxicity Criteria.

Statistical Analysis

The mean RD, RT, and RDI between blacks and whites were compared using the Student t 

test. The number of treatment cycles, cause of treatment incompletion, and causes of toxicity 

were compared by using Pearson chi-square tests or Fisher exact tests. The factors 

associated with treatment incompletion were identified using a logistic regression model. 

Associations of RD, RT, or RDI with survival were estimated using a Cox regression model 

that was adjusted for established prognostic factors (age, PS, stage/debulking status, tumor 

grade, histology, and race). The interaction between race and treatment parameters also was 

assessed. The Kaplan-Meier method was used to estimate the cumulative probability of PFS 

or OS. Because patients who had disease progression, poor quality of life, or other unknown 

adverse factors were more likely to stop treatment to avoid the ‘‘outcome to cause’’ bias, the 

survival analysis on RD, RT, and RDI was restricted to patients who completed all 6 cycles 

of chemotherapy, whereas all other analyses were done based on all patients. All statistical 

analyses were performed using Statistical Analysis System software (SAS version 9.1; SAS 

Inc., Cary, NC).

RESULTS

In total, 1392 white women and 97 black women with FIGO stage III or IV epithelial 

ovarian cancer were assigned to receive paclitaxel and cisplatin chemotherapy (Table 2). 

Generally, there were no significant differences in patient characteristics between white 

patients and black patients, although no clear cell tumors were observed among the black 

women in this study population (Table 2). Most patients (87%) completed all 6 cycles of 

chemotherapy required by the protocol, and there was no difference in treatment parameters 

between white patients and black patients (Table 3). The average RD was 0.89, the average 

RT was 0.99, and the average RDI was 0.91. Ninety-five percent of patients reported at least 

1 grade 3 or 4 adverse effect, and there was no difference in this rate between white patients 

and black patients (95% vs 92%) (Table 4). However, there was evidence of less leukopenia 

(53% vs 63%) and less gastrointestinal (GI) toxicity (10% vs 19%) among black patients 
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compared with white patients, respectively (P < .04). The results were consistent when the 

analysis was adjusted for age, PS, and RD. Three factors were identified as independently 

predictive of treatment incompletion (Table 5): Patients aged ≥.70 years with abnormal PS 

or with a mucinous cell type were more likely to be unable to complete the required 

treatment cycles. Race was not associated with treatment incompletion.

The survival of patients with advanced ovarian cancer in these trials was not affected by 

race. There was no difference in PFS by race (P = .223), and the median PFS was 16.2 

months for blacks versus 16.1 months for whites (Fig. 1, top). Adjusted for age, PS, stage, 

debulking status, and histology, the hazard ratio (HR) (black vs white) for disease 

progression was 1.12 (95% confidence interval [CI], 0.90-1.40). The median OS was 37.9 

months and 39.7 months for black patients and white patients, respectively (P = .132), and 

the adjusted HR for death was 1.19 (95% CI, 0.95-1.49) (Fig. 1, bottom). Although the 

patients who achieved optimal debulking status had a better clinical outcome than the 

patients who achieved suboptimal debulking status, there is no evidence that white patients 

and black patients differed significantly in terms of PFS (Fig. 2, top) or OS (Fig. 2, bottom) 

when the analysis was stratified for debulking status. For those patients who died, 91% died 

of recurrent cancer, and no difference in cancer-related death rates were reported between 

white women and black women (91% vs 94%). Neither RD, nor RT, nor RDI was associated 

with PFS or OS (data not shown).

DISCUSSION

Previous population-based studies of women with advanced epithelial ovarian cancer have 

suggested that differences in surgery can lead to differences in outcome. The extent of 

cytoreductive surgery has been recognized for more than 20 years as an important factor in 

ovarian cancer survival.8 Prognosis usually depends on the size of residual disease, and 

median survival is related inversely to the size of residual tumor. The observed median 

survival was 36 months for patients who had <2 cm residual tumor and 16 months for 

patients who had >2 cm residual tumor.8,20 Specifically for patients who had FIGO stage III 

disease, the median survival was 71.9 months for those with microscopic residual tumor, 

42.4 months for those with <1 cm residual tumor, and 35 months for those with >1 cm 

residual tumor.13 Data from the current study indicate that the rates of microscopically 

debulked patients were similar between the 2 racial groups, suggesting that these patients 

were equivalent from a surgical cytoreductive standpoint (Table 2). In a recently published 

evaluation of the effect of maximal surgical cytoreduction on platinum resistance at a single 

institution, those patients who were left with <1 cm residual tumor were more likely to 

obtain a complete response after initial platinum-based chemotherapy, experienced less 

platinum resistance, and had improved PFS and OS compared with patients who had >1 cm 

residual tumor.21 Evaluation of the aggressiveness of surgical effort and inclusion of this 

variable in the multivariate analysis of survival in the current study demonstrated that there 

was no difference in surgical effort or outcome between blacks and whites who were treated 

as a part of a prospective clinical trial, eliminating this variable as a factor that contributed to 

any observed racial disparity in response, toxicity or survival.
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Because the population in the current study was homogenous with regard to residual tumor 

volume and tumor grade, in the current study, we were able to assess accurately the effect of 

race and dose intensity on survival in women with advanced ovarian cancer. The majority of 

studies evaluating the impact of race on ovarian cancer survival are epidemiologic in nature 

and do not take into account differences in the chemotherapy agents received.5,6,11,22 The 

studies that have examined the impact of chemotherapy on disparate ethnic and racial 

survival outcomes reported chemotherapy treatment merely as a dichotomized variable.7,10 

Surveillance, Epidemiology, and End Results (SEER) database evaluations consistently have 

revealed a survival disadvantage for blacks.5,9,11 The decreased 5-year survival observed for 

blacks was similar in these SEER studies, with the median survival for blacks ranging from 

16 months to 22 months compared with 23 months to 32 months for whites.5,9,11 Although 

none of the studies specifically addressed the impact of chemotherapy on survival, the 

authors attributed the observed discrepancy in survival to older age at diagnosis, higher 

grade of tumor, and lack of surgical debulking procedures to include lymphadenectomy.

A population-based study of cases in the National Cancer Data Base evaluated 

chemotherapy as a dichotomized variable and reported that blacks with advanced stage 

epithelial ovarian cancer were less likely to receive the standard combination of surgery and 

chemotherapy than whites (61% vs 70%).7 Blacks more frequently underwent surgery alone 

for stage I or II disease, (59% vs 47%) and received chemotherapy alone for stage III or IV 

disease (19% versus 17%). Overall, blacks were twice as likely as whites not to receive 

appropriate treatment. Although white patients with stage III disease had a 29% 5-year 

survival rate, black patient only had an 18% survival rate.7 The authors concluded that 

blacks received less aggressive treatment and subsequently had a lower survival rate. An 

evaluation of adherence to published recommendations for chemotherapy for advanced 

ovarian cancer revealed that only 66% of women aged >75 years, 81% of women with stage 

II disease, and 81% of black women received recommended chemotherapy.6 The reasons 

most frequently reported by clinicians for no chemotherapy treatment were lack of clinical 

indication and patient refusal. The current study supports the hypothesis that, when blacks 

with advanced epithelial ovarian cancer receive equal treatment compared with whites, they 

experience equivalent survival.

Ethnic disparities in chemotherapy toxicity also have been reported in the literature. Poor PS 

and differences in pharmacologic properties have been cited as possible explanations for any 

disparities in chemotherapy toxicity.23,24 In a study of patients with stage II and III colon 

cancer, investigators observed that black patients experienced less overall (defined as 

toxicity events grade ≥.1) GI treatment-related toxicity (ie, diarrhea, nausea, vomiting, and 

stomatitis) compared with white patients.25 In the current study, 95% of patients reported at 

least 1 grade 3 or 4 adverse effect, and there were no differences in severe adverse events 

between white patients and black patients. However, less leukopenia and less GI toxicity 

were observed among black patients compared with white patients even after adjustment for 

age, PS, and RD. Differences in toxicity result from differences in the pharmacologic 

clearance of certain chemotherapeutic agents among black patients and white patients. Our 

current results suggest that, for women with advanced stage epithelial ovarian cancer, 

treatment with cisplatin and paclitaxel is tolerated equally among blacks and whites and that 

blacks experience fewer episodes of severe hematologic and GI toxicity.
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This is an original report evaluating the potential contribution of differences in 

chemotherapy dose intensity to racial disparities in survival observed between black women 

and white women with advanced epithelial ovarian cancer. In a homogeneous population of 

women with advanced epithelial ovarian cancer in whom surgical effort, residual disease, 

PS, the number of cycles received, and the percentage of treatment completion were similar 

among blacks and whites, we observed no differences in the RT, RD, or RDI. There was no 

difference in the ability of whites and blacks to tolerate cisplatin/paclitaxel chemotherapy, 

and blacks were less likely to experience treatment-related toxicity, including leukopenia 

and GI toxicity, than their white counterparts. Most significantly, our study demonstrated 

that, when they received primary treatment for advanced epithelial ovarian cancer as part of 

a prospective clinical trial, black patients and white patients experienced no difference in 

PFS or OS. Given these results, which differ from those outcomes reported for black women 

versus white women in large, population-based observational studies, all minority women 

who are diagnosed with advanced ovarian cancer should be encouraged to enroll in 

cooperative group clinical trials as 1 strategy to reduce and eliminate racial and ethnic 

disparities in survival.
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FIGURE 1. 
Kaplan-Meier estimates of (Top) progression-free survival (PFS) and (Bottom) overall 

survival (OS) by race. P indicates progression; NP, no progression.
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FIGURE 2. 
Kaplan-Meier estimates of (Top) progression-free survival (PFS) and (Bottom) overall 

survival (OS) by race and debulking status. P indicates disease progression; NP, no disease 

progression.
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Table 1

Gynecologic Oncology Group Treatment Protocols of the Study Group

No. of Patients

GOG
Protocol

Patient Eligibility Treatment Arm A:
Paclitaxel/Cisplatin,
mg/m2

White Black

GOG 111 Suboptimal (>1 cm residual), stage III/IV EOC 135/75 169 13

GOG 114 Optimal (<1 cm residual), stage III EOC 135/75 202 16

GOG 132 Suboptimal (>1 cm residual), stage III/IV EOC 135/75 178 14

GOG 152 Suboptimal (>1 cm residual), stage III EOC 135/75 183 14

GOG 158 Optimal (<1 cm residual), stage III EOC 135/75 353 25

GOG 162 Suboptimal (>1 cm residual), stage III/IV EOC/PSPC 135/75 120 11

GOG 172 Optimal (<1 cm residual), stage III EOC/PSPC 135/75 187 4

GOG indicates Gynecologic Oncology Group; EOC: epithelial ovarian cancer; PSPC: primary serous peritoneal carcinoma.
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Table 2

Patient Characteristics by Race

Percentage of
Patients

Characteristic White,
n=1392

Black,
n=97

P *

Age, y .148

  <50 26.9 37.1

  50-59 29 21.7

  60-69 29.5 27.8

  ≥70 14.7 13.4

  Median (range) 58.2 (16-86.5) 55.5 (20.9-80.5)

GOG performance status .069

  0 40 30.9

  1 49.7 52.6

  2 10.3 16.5

Stage/debulking .482

  III, microscopic 19 19.6

  III, optimal 34.3 26.8

  III, suboptimal 31.3 36.1

  IV 15.5 17.5

Tumor grade .102

  1 8.7 11.3

  2 36.9 45.4

  3 Or not graded 54.5 43.3

Histology .052

  Serous 72.7 77.3

  Endometrioid 8.6 7.2

  Mucinous 1.8 5.2

  Clear cell 3.2 0

  Other 13.7 10.3

GOG indicates Gynecologic Oncology Group.

*
The Pearson chi-square test was used to compare the difference in proportion between the 2 groups.
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Table 3

Treatment Parameters by Race

Treatment Parameter White, n=1392 Black, n=97 P *

Relative dose† .730

  Mean±SD 0.89±0.21 0.90±0.19

  Median (25th-75th percentile) 0.97 (0.90-1.00) 0.96 (0.89-1.00)

Relative time† .446

  Mean±SD 0.99±0.28 1.02±0.36

  Median (25th-75th percentile) 1.01 (1.00-1.06) 1.02 (1.00-1.08)

Relative dose intensity§ .510

  Mean±SD 0.91±0.15 0.90±0.12

  Median (25th-75th percentile) 0.94 (0.86-0.99) 0.94 (0.86-0.98)

No. of treatment cycles, % .874

  0 0.3 0

  1 3.5 3.1

  2 2.3 1

  3 2.4 3.1

  4 1.7 2.1

  5 2.7 4.1

  6 87.1 86.6

SD indicates standard deviation.

*
The Student t test was used to compare difference between the 2 groups.

†
The ratio of the actual dose to the expected dose of chemotherapy.

‡
The ratio of the actual duration to the expected duration of chemotherapy.

§
The relative dose/relative time.
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Table 4

Treatment-Related Adverse Effects by Race

Percentage of Patients

Adverse Effect White, n=1392 Black, n=97 P *

Grade 3 or 4

  Leukopenia 62.6 52.6 .048

  Thrombocytopenia 4.2 3.1 .585

  Neutropenia 90.2 86.6 .249

  Anemia† 6.9 11.5 .217

  Gastrointestinal 19.2 10.3 .030

  Genitourinary 1.4 1 .743

  Neurologic 7.2 6.2 .712

  Cardiovascular 3.1 1 .247

Any grade 3 or 4 95 91.8 .169

*
Pearson chi-square or Fisher exact methods were used to compare the difference in proportions between 2 groups.

†
Data were available for 650 white patients and 52 black patients.
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Table 5

Factors Associated With Treatment Incompletion (N=1489)

Characteristic Incompletion,
%

OR (95% CI) P *

Age group, y

  <50 10 Referent

  50-59 10.6 1.11 (0.70-1.75) .651

  60-69 11.7 1.21 (0.77-1.89) .412

  ≥70 25.2 2.94 (1.85-4.66) <.001

Performance status

  0 9.2 Referent

  1 13.9 1.48 (1.03-2.12) .033

  2 22 2.59 (1.58-4.25) <.001

Stage/debulking

  III, microscopic 12.7 Referent

  III, optimal 14.1 1.22 (0.78-1.91) .388

  III, suboptimal 9.4 0.69 (0.43-1.13) .138

  IV 17.7 1.29 (0.78-2.15) .324

Histology

  Serous 13.1 Referent

  Endometrioid 9.5 0.65 (0.35-1.23) .187

  Mucinous 33.3 4.05 (1.78-9.22) <.001

  Clear cell 20.5 1.84 (0.84-4.03) .127

  Other 9.5 0.68 (0.40-1.14) .140

Race

  White 12.9 Referent

  Black 13.4 0.96 .899

OR indicates odds ratio; CI, confidence interval.

*
ORs were estimated by using a logistic regression model adjusted for covariates.
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