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• Review current ovarian cancer statistics

• Discuss hereditary mutations that are 
associated with ovarian cancer 

• Discuss difference between screening, 
early detection and prevention 

• Review landmark studies guiding our 
recommendations 

• Discuss the current state of research in 
early cancer detection/screening 

Objectives 



• The lifetime risk of ovarian 
cancer is ~1.1% 

• Represents ~1% of all new 
cancer cases in the US

20,890 est. new cases in 2025

• Most ovarian cancer have 
spread prior to diagnosis

• When confined to ovary it is 
associated with better prognosis

• When regional/distant spread 
has occurred prognosis drops

Ovarian Cancer 



Ovarian Cancer 

Garlisi, 2024



Generally statistics include 
all histologic subtypes
• Epithelial, Germ Cell, & 

Stromal
• HGSC is most associated with 

hereditary mutations involved 
with HRD (BRCA)

• Non serous more associated 
with KRAS, BRAF, PTEN, 
PIK3CA, ARIDIA1A. 

HGSC is a driver for poor 
prognosis 
• Associated STIC (serous 

tubal intraepithelial 
carcinoma)

• Poor ability to distinguish 
early ovarian cancer or 
STIC lesions

High Grade Serous Ovarian Cancer (HGSC)



Hereditary 
ovarian 
cancer 
differences



40-58%

13-29%

8-38%

5-15%

4-20%

8-40%

10-20%

1-13%

3-5%

2-3%

**

0 20 40 60 80 100

BRCA 1

BRCA 2

EPCAM

BRIP1

MLH1

MSH2

RAD51C/D

MSH6

PALB2

ATM

PMS2

Ovarian Cancer Associated Gene 
Mutations 

Lifetime Risk (%)

*More data is needed to correlate risk of ovarian cancer with PMS2



Screening Test

❖ Goal to detect a high 
proportion of disease in its 
preclinical state

❖ Safe to administer

❖ Reasonable in cost 

❖ Lead to improved health 
outcomes

❖ Widely available with 
interventions that can follow 
when a positive result is 
found. 

Screening, Early Detection, & 
Prevention 

Early Detection

❖  Goal is to detect 

disease in its early 

stage

❖ Hope that you improve 

cancer outcomes by 

intervening early

Prevention 

❖ Interventions that 

stop the natural 

course of the 

disease from 

occurring or reduce 

the risk  



Successful early detection strategies for ovarian cancer 
should diagnose more high grade epithelial ovarian 
cancers at an early stage and improve outcomes

However, this relies on two basic assumptions

 #1. High grade epithelial ovarian cancers currently 
diagnosed at an advanced stage, if detected earlier, will 
have the same favorable prognosis as Stage I cancers.

#2. Screening efficacy must control for lead-time bias. 

Early Detection 

Elias, 2018



Sensitivity: The proportion of individuals with 
the disease who test positive. A high sensitivity 
indicates the test is good at ruling out the 
disease when negative.

Specificity: The proportion of individuals 
without the disease who test negative. A high 
specificity indicates the test is good at ruling in 
the disease when positive.

Positive Predictive Value (PPV): The probability 
that a person with a positive test result actually 
has the disease. PPV is affected by disease 
prevalence, so a higher prevalence will result in 
a higher PPV

Negative Predictive Value (NPV): The 
probability that a person with a negative test 
result does not have the disease. NPV is also 
affected by disease prevalence,

Area Under the Curve (AUC): A measure of a 
test's overall discriminatory ability, AUC values 
range from 0 to 1, with higher values indicating 
better performance.

Review of biostatics



CA125

•Mucin-type glycoprotein often used for 
ovarian lesions.

•Upper limited 35 U/ml in post 
menopausal women. Upper limit in 
premenopausal women can be 200

•Sensitivity of only 23-50% in stage I 
disease

•Can be elevated in other conditions

HE4

•Glycoprotein overexpressed in epithelial 
ovarian tumors Increases with age. 

•Seems to have higher specificity than 
CA125 in premenopausal women

RMI: US findings, menopausal status, 
CA125

ROMA: Menopausal status, CA125 and 
HE4

ROCA: Algorithm analyzing multiple 
CA125 values over time in a predictive 
model. 

Setting the stage of ovarian 
cancer screening/early detection 

Test (n) Sensitivity 

(%) 

Specificity 

(%)

AUC

CA125 (14) 73-91 53-92 0.78-0.93

HE4 (14) 65-83 78-98 0.82-0.96

CA125 

+HE4(5)

89-97 55-81 0.89-0.96

RMI (3) 75-78 90-92 0.84- 0.88

ROMA (8) 74- 97 69-93 0.84- 0.97

Dochez, 2019



Ovarian Cancer Screening 
 CA125 and TVUS 

• In women with BRCA routine ovarian cancer screening with measurement of 

serum CA 125 level or TVUS generally is not recommended. 

• TVUS or serum CA 125 level may be reasonable for short-term surveillance 

in women at high risk of ovarian cancer starting at age 30–35 years until the 

time they choose to pursue risk-reducing bilateral salpingo-oophorectomy

• RRSO is the only proven intervention to reduce ovarian cancer-specific 

mortality. 

• Available screening procedures have not been proved to decrease the 

mortality rate or increase the survival rate associated with ovarian cancer in 

average or high-risk populations

• False-positive test results are a particular problem in diseases with low 

prevalence in the target population and in diseases for which further 

evaluation of an abnormal screen often includes an invasive surgical 

procedure.
ACOG Practice Bulletin #189



Large randomized cancer screening trial for prostate, 
lung, and ovarian cancer  with a goal of reduced 

mortality in healthy subjects age 55-74 

Ovarian Cancer Screening Cohort

• Intervention arm was CA125 (cut off 35) annually for 6 years 
and TVUS for 4 years. Usual care group was not offered 
screening but receive usual medical care as indicated. 

• Participants were followed for 13 yrs initially and extended to 19 
years 

• Compliance was around 80-85% 



Conclusions of PLCO
Of 39,115 women randomized to receive 
screening, 28,816 received at least 1 test 
(74%)

Abnormal TVUS was found in 1338 (4.7%) 
and abnormal CA-125 in 402 (1.4%) 

29 neoplasms were identified
9  were low malignant potential and 20 were 
invasive 

The PPV for invasive cancer was 3.7% for 
an abnormal CA-125, 1.0% for an abnormal 
TVU, and 23.5% if both tests were 
abnormal.

A total of 187 (intervention) and 176 (usual 
care) deaths from ovarian cancer were 
observed RR of 1.06 (95% CI: 0.87-1.30)

The risk ratio for all-cause mortality was 1.01 
(95% CI: 0.97-1.05)

Ovarian cancer specific survival was not 
significantly different across trial arms 
(p=0.16)



Randomized trial of women 50-74 in Europe at average risk of 
ovarian cancer to Multimodal screening (MMS) with CA125 

(ROCA), TVUS alone, or no screening 

MMS group: used serum CA125 with risk of ovarian cancer calculation to identify 
significant rises in CA125. Based on that risk triaged to annual screening, intermediate 
every 3 month screening, and elevated risk got repeat CA125 and TVUS in 6 weeks. 

TVUS group: Initial TVUS used to stratify screening frequency. normal (annual screening), 
unsatisfactory (repeat in 3 months), or abnormal (scan with a senior ultrasonographer within 
6 weeks).

202, 562 patient enrolled in a 1:1:2 
• 202 562 were included in the analysis:
• 50 625 (25·0%) in the MMS group
• 50 623 (25·0%) in the USS group
• 101 314 (50·0%) in the no screening group. 

In both groups, women with persistent abnormalities referred for further investigation or 
surgery

Women were followed for 16 years 



Results 

2055 women were diagnosed ovarian 

cancer

 522 (1·0%) of 50 625 in the MMS 

 517 (1·0%) of 50 623 in the USS 

 1016 (1·0%) of 101 314 in the NS

There was a 47·2% increase in stage I 

and 24·5%  decrease in stage IV disease 

incidence in the MMS group compared to 

no screening 

1206 women died of the disease

 296 (0·6%) of 50 625 in the MMS 

 291 (0·6%) of 50 623 in the USS 

 619 (0·6%) of 101 314 in the NS

Conclusion:  No significant reduction in 

ovarian and tubal cancer deaths was 

observed in the MMS (p=0·58) or USS 

(p=0·36) groups compared with the no 

screening group.



To establish the performance of screening with serum 
CA125 (ROCA) and transvaginal sonography for women 

at high risk of ovarian cancer

Women whose estimated lifetime risk of OC/FTC was ≥ 10% were recruited at 
42 centers in the United Kingdom and underwent ROCA screening every 4 
months.

TVS occurred annually if ROCA results were normal or within 2 months of an 
abnormal ROCA result. 

Risk-reducing salpingo-oophorectomy (RRSO) was encouraged throughout 
the study. 

Performance was calculated after censoring 365 days after prior screen, with 
modeling of occult cancers detected at RRSO.



4,348 women underwent screening

Median follow-up time was 4.8 years 

19 invasive OC diagnosed within 1 year of 
prior screening 

13 diagnoses were screen-detected

 5 (38.5%) Stage I-II

6 were occult at RRSO

 5 (83.8%) Stage I-II

Modeled sensitivity, PPV, and NPV at 1 
year 

 Sensitivity: 94.7%

 PPV: 10.8% 

 NPV: 100 % 

7 (36.8%) of the 19 cancers diagnosed < 
1 year after prior screen were stage IIIb 
to IV compared with 17 (94.4%) of 18 
cancers diagnosed > 1 year after 
screening ended

18 (94.8%) of 19 cancers diagnosed < 1 
year after prior screen had zero residual 
disease at surgery compared with 13 
(72.2%) of 18 cancers subsequently 
diagnosed

162 (3.7%) underwent screen positive 
surgery with 149 underwent false positive 
surgery (3.4%)
 30% abnormal ROC alone
 41% had abnormal scan alone
 27% had both abnormal 

Majority had benign ovarian path, 1.3% had 
a borderline tumor, and 35% had no 
pathology identified 

UK-FOCSS Trial Results 



Conclusion

ROCA-based screening is an option for 
women at high risk of OC who defer or 
decline RRSO, given its high sensitivity 

and significant stage shift. 

However, it remains unknown whether this 
strategy would improve survival in 

screened high-risk women



Primary Prevention 



ATM Mutation Recommendations
Lower Risk 



Moderate Risk



High Risk- BRCA1



Summary 
TVUS and serum CA-125 testing to screen for ovarian cancer has not been shown to be sufficiently 
sensitive or specific to warrant a routine recommendation.

Individuals should be educated on the symptoms associated with ovarian cancer

The decision and timing of BSO as an option should be individualized based on whether childbearing is 
complete, menopausal status, comorbidities, family history, patient preference, genetic mutation

Estrogen replacement after premenopausal oophorectomy may be considered 

Considerations for hysterectomy at time of BSO or in a staged procedure can and should be discussed 
depending on genetic mutation, other medical conditions, and need for HRT/Hormone suppression

Salpingectomy has been shown to decreased ovarian cancer in general population. SOROC trial is 
evaluating salpingectomy prior to RRBSO in BRCA1 patients

Consideration of OCP/IUD to suppress risk of ovarian/uterine cancers

Early referral to REI/Fertility 



Current State of Research



Protein Biomarkers
• CA125 remains the most sensitive and specific protein biomarker

• Other combinations have been tested such as HE4, transthyretin, CA15.3, 
CA72.

• No combination as proved to be a better strategy particularly in early stage 
disease. 

Autoantibodies
• TP53 is a common genetic mutation in high grade ovarian cancer

• Using serum samples from UKCTOCS. 
• 20% had elevated TP53 autoantibodies and in the 34 ovarian cancer cases detected with 

ROCA the titers were elevated 8 months prior to the CA125 and in 9 cases missed by ROCA 
antibodies were elevated 23m prior to cancer diagnosis 

• 6 individual autoantibodies against EPCAM, IL-8, PLAT, MDM2, c-Myc and 
HOXA7 provide 39–67% sensitivity at 98–100% specificity for detecting 
ovarian cancer at all stages

Current State of Research



Circulating Tumor DNA (ctDNA)
• ctDNA is released from tumor cells 
• In a multi-cancer combined ctDNA and protein biomarker panel called 

CancerSEEK, 46/54 (85%) of the ovarian cancers were identified largely 
by TP53 mutations and CA125

• While the overall panel had 98% reported sensitivity for ovarian cancer most 
were advanced stage high grade serous tumor with only 9 cases of Stage I 
disease

Circulating miRNA
• miRNAs are short (18–24 nucleotide) non-coding RNAs that regulate gene 

expression
• Using 8 miRNAs, Yokoi et al were able to distinguish early stage ovarian 

cancers from benign tumors with 86% sensitivity and 83% specificity
• Serum miRNA-seq from 98 incident cases of invasive ovarian cancer, 

including 53 cases of Stage I or II disease
• Applied to an independent 454-patient sample set with a disease prevalence 

of 3.3%. At a sensitivity of 75% and specificity of 100%, the model had an 
AUC of 0.92

Current state of research



Proximate Tumor Fluids
• Use of body fluids near the fallopian tube 

• Identification of TP53 mutations in tampons or uterine lavage

• PapSEEK, had 33% sensitivity at 99% specificity for ovarian cancer. 

• This improved to 45% sensitivity and 100% specificity in a smaller cohort of 
299 women assessed with an intrauterine brushing

Novel Imaging Techniques
• TVUS is preferred modality for imaging the adnexa. 

• Failure to image fallopian tubes is a particular limitation

• MRI is being used in prostate cancer and may have a correlation to ovarian cancer

• Superconducting Quantum Interference Detection (SQUID) can measure delays in 
magnetic relaxation of antibody-coated iron oxide nanoparticles. 

• Such delays are observed when nanoparticles bind to cancer cells, but not when 
they are free in the blood or peritoneal cavity. 

• This modality has been applied to detecting breast cancer cells in murine 
xenografts, minimal residual disease in leukemic bone marrow biopsies, and 
measuring nanoparticle accumulation in biological samples

Current state of research



Take Homes

True screening with out ability to test prior to cancer forming or 
catching its STIC form has not be found for ovarian cancer 

CA125 particularly done over time via ROCA model with TVUS has 
some promise in stage shifting & decreasing surgical morbidity 

Earlier detection has not been proven to improve overall 
survival/mortality from ovarian cancer 

Prevention of ovarian cancer with surgical removal of ovaries/fallopian 
tubes is the gold standard but is a very individualize decision

Novel strategies are under development, but we will need continued 
research support to push the needle forward. 
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