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Abstract
Background
Early-stage vaginal and vulvar cancer can be cured. But outcomes of patients with metastatic disease are poor. Thus, new therapeutic strategies are urgently required.

Methods
In this retrospective study, we analyzed the clinical outcomes of consecutive patients with metastatic vaginal or vulvar cancer who were referred to a phase I trial clinic between January 2006 and December 2013. Demographic and clinical data were obtained from patients’ electronic medical records.

Results
Patients with metastatic vaginal (n = 16) and vulvar (n = 20) cancer who were referred for phase I trial therapy had median overall survival durations of 6.2 and 4.6 months, respectively. Among those who underwent therapy (n = 27), one experienced a partial response and three experienced stable disease for at least 6 months. Patients with a body mass index ≥30 had a significantly longer median overall survival duration than did those with a body mass index <30 (13.2 months versus 4.4 months, p = 0.04). Preliminary data revealed differences in molecular profiling between patients with advanced vaginal cancer and those with advanced vaginal cancer.

Conclusions
Metastatic vaginal and vulvar cancers remain to be difficult-to-treat diseases with poor clinical outcomes. The currently available phase I trial agents provided little meaningful clinical benefits. Understanding these tumors’ molecular mechanisms may allow us to develop more effective therapeutic strategies than are currently available regimens.
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Background
Vaginal and vulvar cancers comprise approximately 8 % of all malignant neoplasms of the female genital tract: approximately 3,000 vaginal cancers and 4,500 vulvar cancers are diagnosed annually in the United States [1]. Most of these tumors are squamous cell carcinomas, but melanoma, sarcoma, adenocarcinoma, and other histological types also occur [2–6]. All vaginal and vulvar cancers are associated with similar risk factors: cigarette smoking, human papillomavirus infection, and a history of other gynecological malignancies [7, 8]. Early-stage vaginal and vulvar cancer can be cured, but if the disease is not amenable to radical local excision or curative chemoradiation therapy [9–11], patients with recurrent or metastatic vaginal or vulvar cancers have a poor prognosis [12, 13]. Palliative systemic therapy results in limited clinical benefit [14].
The overall poor prognosis of these patients warrants the development of novel therapeutic regimens [15]. Therefore, we conducted a retrospective chart review to identify the demographic characteristics and major clinical outcomes, such as mutational status, clinical response, and survival duration, of patients with metastatic vaginal or vulvar cancer who were referred to a designated phase I trial clinic. These data may lead to the development of new drugs for the treatment of patients with these diseases.

Methods
Patient selection
We included all consecutive patients with metastatic or recurrent vaginal or vulvar carcinoma who were referred to the Department of Investigational Cancer Therapeutics (a phase I clinical trials program) at The University of Texas MD Anderson Cancer Center between January 1, 2006, and December 31, 2013 in this retrospective chart review. Follow-up was defined as the time of the initial phase I clinic visit until death or the last date of the study, censored on August 8, 2014. This study was conducted in accordance with MD Anderson’s institutional review board guidelines.

Data collection
During the data collection phase, two members of the research team worked independently: one reviewed patients’ electronic medical records, and the other audited and checked the accuracy of the collected data. Any data discrepancy was resolved by a consensus after group discussion. The collected clinical information included race, treatment history (e.g., surgery, radiation therapy, and chemotherapy), date of birth, Eastern Cooperative Oncology Group performance status at the initial phase I clinic visit, mutation profile of the tumor specimen, phase I clinical trial therapies, and clinical outcomes (progression-free survival [PFS], overall survival [OS], and objective responses, including complete remission [CR], partial response [PR], and stable disease for 6 months or longer [SD ≥6 months]).
Clinical objective responses were evaluated using Response Evaluation Criteria in Solid Tumors software version 1.0 or 1.1, per individual study protocols [16, 17]. The PFS duration was defined as the interval from the date of initial treatment to the first objective documentation of disease progression, the time of death, or the last date of contact (August 8, 2014), at which time the patients’ data were censored. OS duration was estimated from the date of the initial phase I clinical trial therapy to death or the last date of contact. The enrollment of eligible patients into specific phase I trials was dependent on trial availability at the time of presentation and the preference of the treating physician, according to good clinical practice. If a phase I agent was unsuccessful, another was used as long as the patient was eligible and willing to participate.

Statistical analyses
Categorical data were described using contingency tables. Continuously scaled measures were summarized with descriptive statistical measures (i.e., the median and the range), whereas PFS and OS rates were estimated using the Kaplan-Meier method. Patients who were still alive at the time of data analysis were censored at that time. Fisher’s exact test was used to assess the association between categorical variables. Statistical inferences were based on two-sided tests at a significance level of p <0.05. Statistical analyses were carried out using SPSS Statistics software version 22 (IBM, Inc., Armonk, NY).


Results
Study population
This study included 36 consecutive patients with metastatic vaginal (n = 16) or vulvar (n = 20) cancer who were evaluated in the phase I clinic at MD Anderson. The majority of these patients were white (n = 32 [89 %]); presented with squamous cell carcinoma (n = 24 [67 %]); had adequate functional status, with an Eastern Cooperative Oncology Group performance status of 0 or 1 (n = 31 [86 %]); and had undergone systemic chemotherapy (n = 30 [83 %]) or radiation therapy (n = 32 [89 %]). The patients’ baseline characteristics are listed in Table 1. All patients had undergone systemic chemotherapy or chemoradiation therapy for locally advanced or metastatic disease before they were referred. Most patients (n = 27 [75 %]) were enrolled in a phase I trial.Table 1Baseline patient demographics (n = 36)


	Characteristics
	Vaginal cancer (n = 16)
	Vulvar cancer (n = 20)

	Median age, years (range)
	60 (30 to 85)
	55 (33 to 78)

	Race, n (%)

	White
	13 (81 %)
	19 (95 %)

	Black
	1 (6 %)
	0

	Hispanic
	2 (13 %)
	0

	Asian
	0
	1 (5 %)

	Body Mass Index, n (%)

	Underweight (<18.5)
	0
	1 (5 %)

	Normal Weight (18.5 to 25)
	10 (62 %)
	13 (65 %)

	Overweight (>25)
	6 (38 %)
	6 (30 %)

	The Eastern Cooperative Oncology Group Performance Status, n (%)

	0
	4 (25 %)
	0

	1
	9 (56 %)
	18 (90 %)

	2
	3 (19 %)
	2 (10 %)

	Prior Chemotherapy

	Yes, n (%)
	14 (88 %)
	16 (80 %)

	Median number (range)
	2 (0 to 4)
	1 (0 to 6)

	Prior Radiation Therapy
	 	 
	Yes, n (%)
	15 (94 %)
	17 (85 %)

	Pathological Diagnosis, n (%)

	Squamous Cell Carcinoma
	7 (44 %)
	17 (85 %)

	Adenocarcinoma
	4 (25 %)
	0

	Melanoma
	3 (19 %)
	3 (15 %)

	Carcinosarcoma
	1 (6 %)
	0

	High-grade neuroendocrine carcinoma
	1 (6 %)
	0

	Phase I Trial Enrollment, n (%)
	11 (69 %)
	16 (80 %)




                        

Major clinical outcomes
The 36 patients had a median OS duration of 5.6 months (95 % CI, 3.7–7.5 months). A similar duration was observed in patients with vaginal cancer (6.2 months; 3.7–8.8 months) and vulvar cancer (4.6 months; 3.7–5.5 months (p = 0.18), as shown in Fig. 1.[image: A40661_2015_18_Fig1_HTML.gif]
Fig. 1Kaplan-Meier plots of survival in patients with metastatic vaginal cancer (n = 16; median, 6.2 months; 95 % CI, 3.7–8.8 months) and vulvar cancer (n–20; 4.6 months; 3.7–5.5 months)




                        
The baseline demographics, major clinical outcomes, and molecular aberrations of the 27 patients who underwent phase I trial therapy, are listed in Table 2, associated with a median OS duration of 5.6 months (95 % CI, 3.1–8.1 months). There was no difference in the median OS duration between patients with vaginal cancer (7.1 months; 3.2–11 months) and vulvar cancer (4.4 months; 2.6–6.2 months; p = 0.1), as shown in Fig. 2. In this cohort of patients who underwent phase I trial therapy, six (22 %) were classified as obese (BMI ≥30), one (4 %) overweight (BMI 25–30), 19 (70 %) normal (BMI 18.5–25), and one (4 %) underweight (BMI <18.5). Obese patients had a median OS duration of 13.2 months (95 % CI, 0–27.5 months), which was significantly longer than that of those who were not obese (4.4 months; 3.1–5.7; p = 0.04), as shown in Fig. 3.Table 2Major characteristics and clinical outcomes in patients receiving a phase I trial therapy (n = 27)


	Age
	Pathology
	Prior therapy
	OS
	BMI
	MDACC score
	Phase I trials
	PFS
	CMS46 or Foundation Med

	Vaginal cancer

	45
	A
	2
	41.9
	33.2
	1
	Bevacizumab and Temsirolimus
	1.0
	ND

	81
	S
	0
	5.8
	21.9
	0
	Gemcitabine and Dasatinib
	0.9
	ND

	61
	M
	4
	2.0
	23.0
	3
	PI3K Inhibitor and Paclitaxel
	0.9
	ND

	59
	A
	3
	4.8
	37.8
	2
	Bevacizumab and Temsirolimus plus Carboplatin
	PFS1 = 1.4
	ND

	CHK1 Inhibitor
	PFS2 = 1.5

	Erlotinib and Pralatrexate
	PFS3 = 2.2

	53
	S
	2
	12.9
	18.6
	0
	Aurora Kinase Inhibitor
	4.9
	ND

	57
	S
	1
	1.8
	22.9
	2
	Trientine and Carboplatin
	0.7
	PIK3CA (E545K)

	57
	S
	0
	28+
	21.3
	1
	Everolimus and Pazopanib
	PFS1 = 18.2
	PIK3CA (E545K), PTPRD (S1845fs*2) and STK11 loss

	PI3K Inhibitor
	PFS2 = 1.9

	72
	M
	1
	4.3
	21.0
	1
	Ipilimumab and Imatinib
	2.3
	PTEN loss, C17orf39, KDR, KIT and MYST3 amplification

	58
	S
	1
	15+
	19.5
	1
	Erlotinib and Pralatrexate
	14.6+
	ERBB2 (S310F), ERBB4 (D609N), FBXW7 (R479Q), RB1 (E539*), ARID2 (Q1194*) and amplification of EPHBI, PIK3CA and SOX2

	67
	A
	2
	8.4
	31.3
	1
	Anastrozole and Everolimus
	2.6
	PTEN (210-1G > A), KRAS (G12V), CTNNB1 (D32N), MPL (P106L), and amplification of MCL1, MYC and NFKB1A

	52
	S
	1
	7.1
	24.0
	0
	Erlotinib and Valproic Acid
	2.8
	ND

	Vulvar cancer

	37
	S
	1
	3.7
	21.2
	2
	PI3K inhibitor plus Caboplatin and Paclitaxel
	PFS1 = 1.4
	PIK3CA: mutation not detected

	Erlotinib and Valporic acid
	PFS2 = 0.6

	58
	S
	1
	13.2
	30.5
	1
	Erlotinib and Valporic acid
	PFS1 = 3.9
	BRAF, KRAS and PIK3CA: no mutation detected

	Bevacizumab and Cetuximab plus Erlotinib
	PFS2 = 7.2

	74
	S
	1
	6.4
	23.7
	1
	Microtube Inhibitor
	3.1
	ND

	60
	M
	6
	4.4
	22.3
	2
	PI3K Inhibitor
	2.0
	Single Gene: c-KIT (L576P)

	42
	S
	1
	2.0
	23.7
	1
	Bevacizumab and Trastuzumab plus Lapatinib
	0.7
	ND

	42
	S
	0
	1.5
	19.9
	2
	Src Inhibitor
	0.5
	ND

	78
	S
	0
	20.3
	35.5
	1
	Erlotinib and Valporic Acid
	6.1
	ND

	37
	S
	1
	1.7
	18.7
	2
	Camptothecin
	0.8
	ND

	55
	S
	3
	4.8
	15.8
	1
	Histone Deacetylase Inhibitor
	0.5
	ND

	41
	S
	0
	2.2
	18.8
	2
	Sirolimus and Docetaxel
	1.7
	ND

	54
	S
	1
	2.9
	26.6
	1
	Lapatinib and Sirolimus
	1.5
	Single Gene: BRAF (V600E)

	60
	M
	2
	4.6
	22.9
	3
	Multikinase Inhibitor
	2.9
	ND

	69
	S
	1
	22.6
	30.9
	2
	Carboplatin and Trientine
	0.9
	A 46-gene panel: no mutation detected

	33
	S
	1
	10.0
	24.8
	2
	Lenalidomide and Temsirolimus
	1.9
	ND

	73
	S
	1
	5.6
	22.4
	2
	Crizotinib and Pazopanib
	1.6
	KRAS (R102T), TET2 (W1198*), TP53 (R248Q), and CDK2NA/B loss

	55
	M
	1
	3.4
	24.2
	2
	Translation Initiation Inhibition
	1.0
	ND



                                    OS overall survival, BMI body mass index, MDACC score the sum of five variables (low serum albumin, high serum lactate dehydrogenase, ECOG performance status of 1 or higher more than two metastatic sites, and gastrointestinal tumor type), PFS progression-free survival (1, 2, or 3 indicates the first, second, or third line of phase I trial), * deletion , A adenocarcinoma, S squamous cell carcinoma, M melanoma, ND not done
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Fig. 2Kaplan-Meier plots of survival in patients with metastatic vaginal cancer (n = 11; median, 7.1 months; 95 % CI, 3.2–11 months) and vulvar cancer (n = 16; 4.4 months; 2.6–6.2 months) who underwent phase I trial therapy
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Fig. 3Kaplan-Meier plots of survival in patients with metastatic vaginal or vulvar cancer and a body mass index (BMI) of ≥30 (n = 6; median, 13.2 months; 95 % CI, 0–27.5 months). These patients survived significantly longer than did those whose BMI was <30 (n = 21; 4.4 months; 3.1–5.7 months) (p = 0.04)




                        

Exploratory molecular analysis
Molecular marker studies were performed of available tumor specimens in a Clinical Laboratory Improvement Amendments-certified molecular diagnostic laboratory. Table 3 lists the limited molecular aberrations per tumor type. In patients with metastatic vaginal cancer, the PI3K/AKT/mTOR pathway was activated, which was supported by the finding of frequent PIK3CA mutations and PTEN loss or mutation. A loss of STK11 and FBXW7 mutations was also observed in these patients. Furthermore, treatment with everolimus and pazopanib led to a partial response for 18.2 months in one patient with metastatic squamous cell carcinoma that harbored PIK3CA (E545K), PTPRD (S1845fs*2), and STK11 losses.Table 3Summary of molecular aberrations per tumor type


	 	Vaginal cancer, n (%)
	Vulvar cancer, n (%)

	PIK3CA
	33 % (n = 9)
	0 % (n = 8)

	PTEN
	67 % (n = 6)
	0 % (n = 4)

	KRAS
	10 % (n = 10)
	13 % (n = 8)

	NRAS
	10 % (n = 10)
	0 % (n = 4)

	EGFR
	0 % (n = 9)
	0 % (n = 6)

	BRAF
	0 % (n = 9)
	14 % (n = 7)

	C-MET
	0 % (n = 7)
	0 % (n = 3)

	TP53
	0 % (n = 6)
	33 % (n = 3)

	C-KIT
	0 % (n = 8)
	20 % (n = 3)




                        
Treatment with erlotinib and pralatrexate resulted in stable disease for approximately 15 months in a patient with metastatic squamous cell carcinoma that harbored ERBB2 (S310F), ERBB4 (D609N), FBXW7 (R479Q), RB1 (E539*), and ARID2 (Q1194*) and amplification of EPHBI, PIK3CA, and SOX2. In patients with metastatic vulvar cancer, we found no common intracellular transduction pathway mutations; rather, mutations were found in TP53, c-KIT, BRAF, and KRAS. One patient with metastatic KRAS wild-type squamous cell carcinoma experienced stable disease for about 11 months after being treated with epithelial growth factor inhibition-based phase I trial regimens, while another patient had stable disease for 6 months after being treated with erlotinib and valproic acid.


Discussion
Patients with metastatic or recurrent vaginal or vulvar cancer have limited therapeutic treatment options [18–20]. In this study, we found that these patients did not experience a meaningful clinical benefit from novel phase I therapeutics: there were low rates of objective responses and a median OS duration of only 5.6 months. Further evaluation is warranted to determine the effects of novel cancer therapeutics, molecular profiling, and targeted therapy on patient outcomes in the phase I setting.
There were several notable observations in our study. In general, patients with metastatic vaginal squamous cell carcinoma had a median OS duration of 7.1 months compared with 4.4 months in those with metastatic vulvar squamous cell carcinoma. Both cohorts of patients had poor clinical outcomes and low antitumor activity in response to currently available phase I agents. These patients had significantly shorter OS durations than did other patients with other metastatic or recurrent solid tumors [21–23]. Second, patients with metastatic vaginal cancer had a higher prevalence of PI3K/AKT/mTOR pathway activation, while patients with metastatic vulvar cancer had no common transduction pathway mutations. Therefore, early molecular profiling is urgently required to further explore therapeutic options for these patients. Third, since the association between obesity and survival in patients with metastatic gynecological malignancies remains equivocal, we determined the relationship between BMI and major clinical outcomes. Patients with BMIs of ≥30 had a significantly longer median OS duration (13.2 months) than did those with BMIs <30 (4.4 months), suggesting that further studies are warranted of the effects of excess body weight on tumor biology. Elucidating the molecular mechanisms of vaginal and vulvar cancer may result in the development of more effective therapeutic strategies [24, 25].
A limited sample size was available for subgroup analyses, which confounded our ability to validate statistical significance in the category assessment. Nevertheless, the findings of this retrospective study should be considered preliminary evidence for generating hypotheses that will require further validation in larger prospective studies.

Conclusion
In conclusion, metastatic vaginal and vulvar cancers are difficult-to-treat diseases with poor clinical outcomes. The currently available phase I trial agents provided little meaningful clinical benefits. Preliminary data revealed differences in molecular profiling between patients with advanced vaginal cancer and those with advanced vaginal cancer. Therefore, we advocate the earlier use of molecular profiling to obtain a better understanding of their tumorigenesis and development. Biomarker-driven therapies based on complex molecular profiles may be an initial step to develop effective therapeutic regimens treating these malignancies.

Acknowledgements
The authors thank Ellen Chiu in the Department of Investigational Cancer Therapeutics at MD Anderson for conducting database searches and Ann M Sutton in the Department of Scientific Publications at MD Anderson for editing the manuscript.


                           Open AccessThis article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://​creativecommons.​org/​licenses/​by/​4.​0/​), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://​creativecommons.​org/​publicdomain/​zero/​1.​0/​) applies to the data made available in this article, unless otherwise stated.

References
1.
Siegel R, Ma J, Zou Z, Jemal A. Cancer statistics, 2014. CA Cancer J Clin. 2014;64(1):9–29.CrossRefPubMed

2.
Woelber L, Mahner S, Voelker K, Eulenburg CZ, Gieseking F, Choschzick M, et al. Clinicopathological prognostic factors and patterns of recurrence in vulvar cancer. Anticancer Res. 2009;29(2):545–52.PubMed

3.
Zweizig S, Korets S, Cain JM. Key concepts in management of vulvar cancer. Best Pract Res Clin Obstet Gynaecol. 2014.

4.
Beller U, Benedet JL, Creasman WT, Ngan HY, Quinn MA, Maisonneuve P, et al. Carcinoma of the vagina. FIGO 26th annual report on the results of treatment in gynecological cancer. Int J Gynaecol Obstet. 2006;95 Suppl 1:S29–42.CrossRefPubMed

5.
Beller U, Quinn MA, Benedet JL, Creasman WT, Ngan HY, Maisonneuve P, et al. Carcinoma of the vulva. FIGO 26th annual report on the results of treatment in gynecological cancer. Int J Gynaecol Obstet. 2006;95 Suppl 1:S7–27.CrossRefPubMed

6.
Sznurkowski JJ, Milczek T, Emerich J. Prognostic factors and a value of 2009 FIGO staging system in vulvar cancer. Arch Gynecol Obstet. 2013;287(6):1211–8.PubMedCentralCrossRefPubMed

7.
Sinno AK, Saraiya M, Thompson TD, Hernandez BY, Goodman MT, Steinau M, et al. Human papillomavirus genotype prevalence in invasive vaginal cancer from a registry-based population. Obstet Gynecol. 2014;123(4):817–21.PubMedCentralCrossRefPubMed

8.
Ioffe YJ, Massad LS. Clinical behavior of HPV-negative and HPV-positive vulvar cancers. Gynecol Oncol. 2013;131(1):247.CrossRefPubMed

9.
Sardain H, Lavoue V, Laviolle B, Henno S, Foucher F, Leveque J. Prognostic factors for curative pelvic exenterations in patients with recurrent uterine cervical or vaginal cancer. Int J Gynecol Cancer. 2014;24(9):1679–85.CrossRefPubMed

10.
Micheletti L, Preti M. Surgery of the vulva in vulvar cancer. Best Pract Res Clin Obstet Gynaecol. 2014.

11.
Miyamoto DT, Viswanathan AN. Concurrent chemoradiation for vaginal cancer. PLoS One. 2013;8(6):e65048.PubMedCentralCrossRefPubMed

12.
Witteveen PO, van der Velden J, Vergote I, Guerra C, Scarabeli C, Coens C, et al. Phase II study on paclitaxel in patients with recurrent, metastatic or locally advanced vulvar cancer not amenable to surgery or radiotherapy: a study of the EORTC-GCG (European Organisation for Research and Treatment of Cancer--Gynaecological Cancer Group). Ann Oncol. 2009;20(9):1511–6.PubMedCentralCrossRefPubMed

13.
Salom EM, Penalver M. Recurrent vulvar cancer. Curr Treat Options in Oncol. 2002;3(2):143–53.CrossRef

14.
Woelber L, Trillsch F, Kock L, Grimm D, Petersen C, Choschzick M, et al. Management of patients with vulvar cancer: a perspective review according to tumour stage. Ther Adv Med Oncol. 2013;5(3):183–92.PubMedCentralCrossRefPubMed

15.
Deppe G, Mert I, Winer IS. Management of squamous cell vulvar cancer: a review. J Obstet Gynaecol Res. 2014;40(5):1217–25.CrossRefPubMed

16.
Therasse P, Arbuck SG, Eisenhauer EA, Wanders J, Kaplan RS, Rubinstein L, et al. New guidelines to evaluate the response to treatment in solid tumors. European organization for research and treatment of cancer, national cancer institute of the United States, national cancer institute of Canada. J Natl Cancer Inst. 2000;92(3):205–16.CrossRefPubMed

17.
Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford R, et al. New response evaluation criteria in solid tumours: revised RECIST guideline (version 1.1). Eur J Cancer. 2009;45(2):228–47.CrossRefPubMed

18.
Hacker NF, Eifel PJ, van der Velden J. Cancer of the vulva. Int J Gynaecol Obstet. 2012;119 Suppl 2:S90–6.CrossRefPubMed

19.
Stehman FB, Look KY. Carcinoma of the vulva. Obstet Gynecol. 2006;107(3):719–33.CrossRefPubMed

20.
Hacker NF, Eifel PJ, van der Velden J. Cancer of the vagina. Int J Gynaecol Obstet. 2012;119 Suppl 2:S97–9.CrossRefPubMed

21.
Wheler J, Tsimberidou AM, Hong D, Naing A, Falchook G, Piha-Paul S, et al. Survival of 1,181 patients in a phase I clinic: the MD Anderson Clinical Center for targeted therapy experience. Clin Cancer Res Off J Am Assoc Cancer Res. 2012;18(10):2922–9.CrossRef

22.
Hou MM, Liu X, Wheler J, Naing A, Hong D, Bodurka D, et al. Outcomes of patients with metastatic cervical cancer in a phase I clinical trials program. Anticancer Res. 2014;34(5):2349–55.PubMed

23.
Hou MM, Liu X, Wheler J, Naing A, Hong D, Coleman RL, et al. Targeted PI3K/AKT/mTOR therapy for metastatic carcinomas of the cervix: a phase I clinical experience. Oncotarget. 2014.

24.
Modesitt S, Walker J. Obesity crisis in cancer care: gynecologic cancer prevention, treatment, and survivorship in obese women in the United States. Gynecol Oncol. 2014;133(1):1–3.CrossRefPubMed

25.
von Gruenigen VE, Tian C, Frasure H, Waggoner S, Keys H, Barakat RR. Treatment effects, disease recurrence, and survival in obese women with early endometrial carcinoma : a Gynecologic Oncology Group study. Cancer. 2006;107(12):2786–91.CrossRef



Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
SF contributed to study conception and design. SF, NS, and JG acquired the data and drafted the manuscript, and all other co-authors critically revised the manuscript. SF, JW, AN, FJ, SPP, DH, AT, RZ, VS, PR, LR, and KL observed the patients and collected the data. All authors have approved the final version of the manuscript.


OEBPS/sidebar.gif





OEBPS/A40661_2015_18_Fig3_HTML.gif
= Overall Survival Median (95% Cl)
S — BMI330(ne0) 132 months (0-27.5
= = BMI <30 (n=21) 4.4 months (3.1-5.7)
S pr00s

e

2 50

E

]

2

]

Months





OEBPS/contact.gif





OEBPS/A40661_2015_18_Fig2_HTML.gif
Overall Survival Median (95% CI)
= Vaginal Cancer (n=11) 7.1 months (3.2-11)
= Vulvar Cancer (n=16) 4.4 months (2.6-6.2)

p=04

Months





OEBPS/A40661_2015_18_Fig1_HTML.gif
Overall Survival  Median (95% CI)
= Vaginal Cancer (n=16) 6.2 months (3.7-8.8)
= Vulvar Cancer (n=20) 4.6 months (3.7-5.5)

Pp=0.18

0 10 20 30 40 50
Months





