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Ovarian Cancer
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5-year Survival in epithelial cancers 2002-2008
Site Overall Localized Regional Distant

Prostate 99% 100% 100% 28%

Breast 89% 98% 84% 24%

Endometrial 82% 95% 67% 16%

Bladder 78% 70% 33% 6%

Colorectal 64% 90% 70% 12%

Ovarian 44% 92% 72% 27%

Stomach 24% 62% 22% 3%

Liver / Biliary 15% 28% 10% 3%

Pancreatic 6% 23% 9% 2%

Siegel, Cancer Statistics, 2013



Challenges in Early 
Detection of Ovarian Cancer

• Low prevalence of disease
• 1.7% lifetime risk

• Absent or nonspecific symptoms
• Too much space in IP cavity
• May mimic more common conditions
• Heartburn, weight gain, bloating



Traditional Methods of Screening

• Ca125
• Transvaginal Ultrasound
• Patient-reported history



Results - PLCO

Overall: 34,000 eligible
28,000 screened

3,400 had one positive test
1,170 had a biopsy

60* cancers (29 in the un-screened pts)

Partridge,… Buys, Obstet Gyn (113), 200920 biopsies for every cancer



UKCTOCS Design
Inclusion: 50-74 yrs, PMP, no active CA, no increased risk familial Ovarian Cancer

*MMS: Ca125 followed by TVUS 

Menon,… Jacobs, Lancet Oncology (10), 2009



UKCTOCS Results: Surgical Outcomes

Menon,… Jacobs, Lancet Oncology (10), 2009



UKCTOCS Results: Cancer Statistics

Menon,… Jacobs, Lancet Oncology (10), 2009

* Long-term follow-up needed 
to asses any survival 

advantage to screening



UKCTOCS mortality

Jacobs, IJ,…Skates SJ, Lancet 387(10022), 2016



• Overall Non-
significant 
reduction in 
mortality with 
screening

• Significant (20% 
reduction) if you 
exclude prevalent 
cases

Jacobs, IJ,…Skates SJ, Lancet 387(10022), 2016

UKCTOCS mortality



• Cumulative mortality 
begins to decline after     
7 years

• This is expected when 
you consider median 
mortality is 5 years, plus 
exclusion of prevalent 
cases that would appear 
for about 2 years into 
screening

UKCTOCS mortality

Jacobs, IJ,…Skates SJ, Lancet 387(10022), 2016



Limitations in Traditional 
Methods of Screening

• Ca125 – poor sensitivity
• Normal in 50% of Stage I cancers

• TV Ultrasound – poor specificity
• >99% of abnormalities are benign



• Risk of Ovarian Cancer Algorithm
• Serial Ca125 values from 22,000 women in prior longitudinal studies 

used to determine “change point” for her own baseline
• Ca125 annually if “low risk (less then 1 in 2,000)
• Repeat in 3 months if “intermediate risk” (1:500 to 1:2,000)
• If risk great than 1:500, TVUS and gyn onc referral



Lu,… Bast, Cancer (119), 2013
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Lu,… Bast, Cancer (119), 2013

ROCA Ca125 profiles



Prevention: Salpingectomy to 
Prevent “Ovarian” Cancer

Procedure HR (95% CI)

Salpingectomy 0.65 (0.52 to 0.81)

Hysterectomy 0.79 (0.70 to 0.88)

Tubal Sterilization 0.72 (0.64 to 0.81)

Hyst/BSO 0.06 (0.03 to 0.12)

Falconer H et al, Ovarian cancer risk after salpingectomy: a nationwide 
population-based study. J Natl Cancer Inst. 2015 Jan 27;107(2). 

• Retrospective review procedures from 1973-2009 (Sweden)
• Prior surgery (n=251,465) versus unexposed popn (n=5,449,119)

Procedure HR (95% CI)
Unilateral Salpingectomy (n=472,263) 0.71 (0.56 to 0.91)

Bilateral Salpingectomy (n=70,566) 0.35 (0.17 to 0.73)



Novel Opportunities for Screening

• Serum biomarkers
• Cell-free DNA
• Molecules beyond Ca125
• Circulating Tumor Cells

• Proximal fluid testing
• Pap smears, tampon collection
• Fallopian tube sampling
• Cytology, DNA or other molecules



Cell-Free DNA

• Anecdotally identified women with ovarian cancer during 
prenatal testing for aneuploidy
• Tumor-specific mutations are uncommon in ovarian cancer

• Compared 57 cancers, 11 benign, and 44 healthy women
• Enriched for high prevalence

• Assigned genome-wide z-scores based on chromosome 
instability

• Achieved specificity of 99.6%
• Reduced efficacy in early-stage disease, but low numbers

Vanderstichele A, …. Vergote. Clin Can Res Nov 14, 2016.



Cell-Free DNA

Vanderstichele A, …. Vergote. Clin Can Res Nov 14, 2016.

Healthy

Benign
Borderline (LMP)
Non-HGSOC

HGSOC
- 8 Stage I-II
- 26 Stage III
- 20 Stage IV



Cell-Free DNA

Vanderstichele A, …. Vergote. Clin Can Res Nov 14, 2016.



Proximal Fluids: TP53 mutations in 
vaginal secretions

• Kinde et al, developed SafeSeq technology, allowing 
detection of rare mutations
• Retrospective analysis of pap smears, detected DNA from 

ovarian cancer patients in 40% of cases
• Overnight tampon placement, detected tumor DNA in 

60% of cases when patients had tubes intact

Erickson BK, … Landen CN, Obstet
Gynecol. 2014 Nov;124(5):881-5. 

Kinde I, … Diaz LA Jr. Sci Transl Med. 
2013 Jan 9;5(167):167



Additional approaches                        
under investigation

• Mass spec analysis of vaginal secretions
• Collaboration with Larry Maxwell, MD and                           

Tom Conrads, PhD at INOVA
• Hysteroscopic sampling of Fallopian tube

• Collaboration with nVision, FDA-approved MAKO device
• Identification of circulating tumor cells

• Collaboration with Axon Dx, Charlottesville VA



Conclusions
• There is no current accepted method for screening the 

general population for ovarian cancer
• New algorithms for following changes in Ca125 are promising

• A detailed family history should be taken to identify 
patients at high risk
• Have a low threshold for referral to genetic counselor

• Salpingectomy reduces risk by 65% and should be 
considered in operative patients electing for ovarian 
preservation

• Novel detection methods of detection using proximal fluids 
and peripheral blood are under investigation
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PLCO design

Patients 55-74 yrs old
No tx for other cancer

No oophorectomy

Usual care

Annual Ca125
Annual TVUS

Both for 4 years
Ca125 addition 2
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Primary end point:
Reduction in mortality

Prorok et al, Contol Clin Trials (21), 2000

ØResults delivered to both patients and physician in 3 wks
ØManagement at discretion of physician
Ø3 categories of cancer:

ØScreen-detected cancer
ØInterval cancer (CA in previously screened pt)
ØCA in never screened patient



Results – PLCO

Partridge,… Buys, Obstet Gyn (113), 2009



UKCTOCS Screening Results: U/S

Menon,… Jacobs, Lancet Oncology (10), 2009



UKCTOCS Screening Results: MMS

Menon,… Jacobs, Lancet Oncology (10), 2009



• Similar number of 
cancers found in 
screened and 
non-screened 
groups



Overcoming prevalence: 
Can we screen high-risk populations?

Risk Factors:
§ Increasing age
§ Nulliparity
§ Infertility (not due to infertility treatment)
§ Endometriosis
§ PCOS
§ Environmental factors not yet defined 
§ Hereditary ovarian cancer syndromes (BRCA 

gene mutations, HNPCC)



Inheritable Gene Mutations
• Make up 20-25% of EOC
• BRCA1: 35-46% Ovarian Cancer risk
• BRCA2: 13-23% Ovary Cancer risk
• Lynch  Syndrome (HNPCC)

• 10-15% risk of developing ovarian cancer 
• 60% risk of developing endometrial cancer

• Other inheritable mutations*
• 4-7% of BRCA-negative patients
• CHEK2, BRIP1, ATM, PALB2, Lynch

*Desmond A et al., Clinical Actionability of Multigene Panel Testing for Hereditary Breast 
and Ovarian Cancer Risk Assessment. JAMA Oncol. 2015 Aug 13.



Criteria for Genetic Testing
• All patients diagnosed with ovarian cancer
• Two or more relatives with ovarian cancer
• Three or more relatives with breast CA at any age

• Two if one of them was diagnosed at age <50
• A first degree relative with bilateral breast CA
• A relative with both breast and ovarian cancer 
• A MALE relative with breast cancer
• Ashkenazi Jewish women with just a 1st degree 

relative of breast or ovarian cancer

• Qualify for Lynch Syndrome: 3, 2, 1
ACOG Practice Bulletin #89, reaffirmed 2014

Basically, need 2 indices or risk traits for a referral, 
except breast cancer >50, when you need 3



Screening in High-risk populations

• ACOG recommends screening women with BRCA 
mutations, starting at age 30 to 35 years or 5 to 10 
years before the earliest diagnosis in a family member 
• CA 125 and ultrasound every 6 to 12 months although 

improved survival has not been proven
• RRSO (maybe salpingectomy) when completing 

childbearing
• Be aware 3-5% risk of cancer at RRSO



Salpingectomy w/hysterectomy: safety

McAlpine et al, Am J Obstet Gynecol 2104: 210:47

No compromise in safety:
• Blood transfusion:  2.4% v 2.6%
• Readmission: HR 0.91


