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1 A prognostic nomogram to predict overall survival in women with
recurrent ovarian cancer treated with bevacizumab and chemotherapy☆
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• Longer treatment-free interval prior to initiation of bevacizumab combined with chemotherapy was associated with an increased progression-free survival.
• A nomogram predicted the five-year overall survival probability in recurrent epithelial ovarian cancer patients who received bevacizumab with chemotherapy.

a b s t r a c t2 a r t i c l e i n f o

3 Article history:
4 Received 7 July 2013
5 Accepted 20 January 2014
6 Available online xxxx

7 Keywords:
8 Recurrent epithelial ovarian cancer
9 Bevacizumab
10 Nomogram

11 Objective. To develop a nomogram to predict overall survival (OS) in women with recurrent ovarian cancer
12 treated with bevacizumab and chemotherapy.
13 Methods. A multicenter retrospective study was conducted. Potential prognostic variables included age;
14 stage; grade; histology; performance status; residual disease; presence of ascites and/or pleural effusions;
15 number of chemotherapy regimens, treatment-free interval (TFI) prior to bevacizumab administration, and
16 platinum sensitivity. Multivariate analysis was performed using Cox proportional hazards regression. The
17 predictive model was developed into a nomogram to predict five-year OS.
18 Results. 312 women with recurrent ovarian cancer treated with bevacizumab and chemotherapy were
19 identified; median age was 59 (range: 19–85); 86% women had advanced stage (III–IV) disease. The major-
20 ity had serous histology (74%), high grade cancers (93.5%), and optimal cytoreductions (69.5%). Fifty-one
21 percent of women received greater than two prior chemotherapeutic regimens. TFI (AHR = 0.98, 95% CI
22 0.97–1.00, p = 0.022) was the only statistically significant predictor in a multivariate progression-free sur-
23 vival (PFS) analysis. In a multivariate OS analysis, prior number of chemotherapy regimens, TFI, platinum sensi-
24 tivity, and presence of ascites were significant. A nomogram to predict five-year OS was constructed and
25 internally validated (bootstrap-corrected concordance index = 0.737).
26 Conclusion. Our multivariate model identified prior number of chemotherapy regimens, TFI, platinum
27 sensitivity, and the presence of ascites as prognostic variables for OS in women with recurrent ovarian can-
28 cer treated with bevacizumab combined with chemotherapy. Our nomogram to predict five-year OSmay be
29 used to identify women who may benefit from bevacizumab and chemotherapy, but further validation is
30 needed.
31 © 2014 Published by Elsevier Inc.
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361. Introduction

37Bevacizumab, a monoclonal antibody, targets vascular endothelial
38growth factor (VEGF), and has been shown to have anti-tumor activity
39in epithelial ovarian cancer (EOC). In a Gynecologic Oncology Group
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40 (GOG) phase II study that evaluated bevacizumab in women who had
41 failed prior chemotherapy, Burger and colleagues reported a response
42 rate of 21% and median response duration of 10 months with 40.3% of
43 patients remaining progression-free at 6 months [1]. This level of
44 activity prompted further evaluation of bevacizumab in the treatment
45 of advanced chemo-naïve and recurrent EOC.
46 Two pivotal phase III trials have demonstrated an improvement
47 in progression-free survival (PFS) and response rate (RR) for women
48 with recurrent EOC treated with bevacizumab and chemotherapy.
49 Aghajanian and colleagues reported that women with platinum-
50 sensitive recurrent EOC treated with carboplatin and gemcitabine
51 as well as concurrent/maintenance bevacizumab had a longer PFS
52 and response rate (RR) compared to those treated with chemothera-
53 py alone (12.4 versus 8.4 months; HR 0.484, p b 0.0001; 78.5% ver-
54 sus 57.4%; HR 0.53, p b 0.0001) [2]. However, the preliminary
55 overall survival (OS) analysis revealed that the median OS in both
56 arms was similar [3]. Pujade-Lauraine et al. demonstrated a similar im-
57 provement in PFS for womenwith platinum-resistant EOC treated with
58 B + C compared to chemotherapy alone (6.7 versus 3.4 months; HR
59 0.48, 95% CI 0.38–0.60; p b 0.001) as well as an improved response
60 rate (30.9% versus 12.6%; p = 0.001) [4]. Given the marginal benefit
61 of bevacizumab, there is considerable interest to develop clinical
62 models or biomarkers to predict whichwomenwould receive themax-
63 imal benefit from bevacizumab.
64 The improvement in OS and RR is of clinical interest butmust be bal-
65 anced against adverse effects and cost. Bevacizumab is associated with
66 several side effects including hypertension, proteinuria, thrombosis,
67 bleeding, compromised wound healing, encephalopathy, and gastroin-
68 testinal (GI) perforation [1,2,5,6]. In addition, the use of bevacizumab
69 with concurrent chemotherapy followed by maintenance therapy in
70 the front-line setting has not been shown to be cost-effective [7].
71 While the efficacy results are promising, the side effects and cost high-
72 light the importance of identifying appropriate women who are candi-
73 dates for anti-angiogenic therapy and avoiding the use of these
74 therapies in those who are at high risk for adverse events or limited
75 efficacy. Nomograms to predict PFS and survival in patients with
76 colon, prostrate, and renal cancers treated with bevacizumab have
77 been developed [8–11]. However, no nomograms exist for women
78 with recurrent EOC treated with bevacizumab. The development of a
79 predictive nomogram to identify women most likely to benefit from
80 bevacizumab added to chemotherapy has the potential to maximize
81 benefit while minimizing unnecessary toxicity and health care costs.

82 2. Methods

83 2.1. Eligibility

84 Each institution involved in the consortium obtained an Institutional
85 Review Board approval. A database was created to identify all women
86 diagnosed with recurrent epithelial ovarian cancer, who received
87 bevacizumab as part of their treatment for recurrence from January
88 1993 to September 2011. Women who received bevacizumab at the
89 time of any recurrence were included. From medical charts, demo-
90 graphic data including age; stage; grade; histology; performance status;
91 residual disease after cytoreductive surgery; presence of ascites and/or
92 pleural effusions; number of chemotherapy regimens; TFI, platinum-
93 free interval (PFI) prior to bevacizumab treatment; and platinum sensi-
94 tivity were extracted. Womenwhowere lost to follow-up were exclud-
95 ed from analysis.

96 2.2. Prognostic variables

97 Potential prognostic variables included age; stage; grade; histology;
98 performance status; residual disease after cytoreductive surgery;
99 presence of ascites and/or pleural effusions; number of chemotherapy
100 regimens; TFI; PFI prior to bevacizumab treatment; and platinum

101sensitivity. Residual disease was defined in one of three categories
102after primary debulking: residual disease ≤ 1 cm, residual
103disease N 1 cm, and no residual disease. Platinum-sensitive disease
104was defined as disease that recurred ≥ six months after front-line
105platinum therapy, while platinum-resistant disease was defined as
106disease that recurred bsix months after front-line platinum therapy.

1072.3. Statistical analysis

108OS was estimated using the Kaplan–Meier method [12]. Because
109about a sixth of the women had at least one prognostic factor missing,
110missing values were generated by multiple imputation [13] while con-
111sidering all the variables at once. Under the assumption of data missing
112at random (MAR), we created 10 complete data sets using predictive
113mean matching. Cox regression models [14] were developed for PFS
114and OS and fitted to each imputed data set and combined into a single
115model with averaged regression coefficients and variance and covari-
116ance estimates adjusted for imputation. The nonlinearity of the effect
117of ordinal and continuous variables was assessed using restricted
118cubic splines [15]. Starting from a full model containing all prognostic
119factors, we removed small-contribution factors by fast backward elimi-
120nation [16] and kept the resultingmodel as the basis for the nomogram.
121Validation of the nomogram included two procedures. First, model
122discrimination was measured quantitatively with the concordance
123index [17], which is similar to the area under the receiver operating char-
124acteristic (ROC) curve but for censoreddata. Bootstrapping provided a rel-
125atively unbiased estimate of the concordance index. Second, calibration
126was assessed through grouping women by their nomogram-predicted
127probabilities, then comparing the group mean with the actual Kaplan–
128Meier estimate of OS; bootstrapping was again used for bias correction.
129All statistical analyseswere performed using the R programming lan-
130guage and environment [18] with the RMS and Hmisc packages added.

1313. Results

132Three hundred and twelve women with recurrent EOC received
133bevacizumab and chemotherapy. The median age was 59 years
134(range: 19–85); 74% had serous cancers; 84.7% underwent primary sur-
135gery; 69.5% had optimal cytoreduction; and 96.9% received adjuvant
136chemotherapy with paclitaxel and carboplatin. The median and mean
137TFI was two and six months, respectively. 20.7% had bevacizumab in
138the frontline setting as either part of the primary chemotherapy regi-
139men or as maintenance and then were retreated with bevacizumab at
140recurrence. The median number of chemotherapy regimens prior to
141receiving bevacizumab was three regimens (Table 1). The median TFI
142and PFI before bevacizumab were 2 and 12 months, respectively. The
143majority of patients had platinum-sensitive disease (75.6%). OS was es-
144timated using the Kaplan–Meier method (Fig. 1).
145A multivariate PFS analysis was conducted and TFI prior to
146bevacizumab (AHR = 0.98, 95% CI 0.97–1.00, p = 0.022) was signifi-
147cant (Table 2A). No clinically meaningful interactions between factors
148were found to be significant. A multivariate OS analysis revealed
149that prior chemotherapy regimens (AHR = 0.79, 95% CI 0.72–0.86,
150p b 0.001), TFI (b25 months, AHR 0.94, 95% CI 0.91–0.97;≥25 months,
151AHR 0.93, 95% CI 0.89–0.96, p b 0.001), platinum sensitivity (AHR 0.51,
15295% CI 0.36–0.72, p b 0.001), and the presence of ascites (AHR 2.63, 95%
153CI 1.84–3.76, p b 0.001) were significant (Table 2B). Specifically, a
154greater number of prior chemotherapy regimens, longer TFI, and
155platinum-sensitive disease were associated with longer OS, while asci-
156tes was associated with shorter OS.

1573.1. Nomogram

158Based on the multivariate analysis, a nomogram for OS was con-
159structed using the following retained variables (Fig. 2): number of che-
160motherapy regimens prior to bevacizumab; TFI; platinum sensitivity;

2 R. Previs et al. / Gynecologic Oncology xxx (2014) xxx–xxx

Please cite this article as: Previs R, et al, A prognostic nomogram to predict overall survival in womenwith recurrent ovarian cancer treated with
bevacizumab and chemotherapy, Gynecol Oncol (2014), http://dx.doi.org/10.1016/j.ygyno.2014.01.036

http://dx.doi.org/10.1016/j.ygyno.2014.01.036


Download	English	Version:

https://daneshyari.com/en/article/6182793

Download	Persian	Version:

https://daneshyari.com/article/6182793

Daneshyari.com

https://daneshyari.com/en/article/6182793
https://daneshyari.com/article/6182793
https://daneshyari.com/

