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Disclosure 
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Outline 
¸Screening vs Early Detection vs Prevention 

¸Surgical approaches to risk management 
 



¸Ovarian, Fallopian 

Tube & Peritoneal CA 

¸Cancers originate 

from Epithelial, 

Stromal, Germ Cell 

Layers of Ovary 

¸How are cancer cells different from normal cells? 

¸Activation of anti-apoptotic pathways 

¸Acquisition of tumor neovasculature (angiogenesis) 

¸Self sufficiency in growth factor-receptor signaling 

¸ Insensitivity to antiproliferative signal 

¸Expression of proteins that promote tissue invasion & 

metastasis 

Basics  



EPITHELIAL OVARIAN CANCER 

SEROUS ENDOMETRIOID 

CLEAR CELL MUCINOUS 

http://www.bioscience.org/atlases/tumpath/cdrom.htm


Origin of serous cancer 

Unclear what the cell of 

origin of serous 

cancer, since the end 

result often includes 

both fallopian tube and 

ovary. In BRCA+ pts, 

we often see early 

tumors develop in the 

fallopian tube. 

Yates et al, Canc 

Prev Res 2010 



Ovarian Cancer Treatment Algorithm 

27,000/Year 

Diagnosis 

Stage III/IV   (70%) 

Surgery + platinum-based 

chemotherapy 

No Response  

Salvage Chemo 

  

Platinum-based Chemo 

 

Stage I/II (30%) 

Surgery/Surveillanc

e/ 

Adjuvant therapy 

Respond; relapse ¢ 6 mos. Respond; relapse>6 

mos. 

Salvage Chemo 

  

            Salvage Chemo 
         

             (DeVita et al., Cancer 

1997) 

 



Ovarian Cancer  

with implants on the bladder 

Uterus 

Right ovary  

 with tumor 

Tumor on bladder 

Head 

Feet 



Ovarian Cancer  

Cul de sac implants 

Right  

ovarian  

tumor 

Normal  

Left ovary 

& tube 

uterus 

feet 

head 

Cul de sac  

implants 



Ideal to screen for  

Cervical CA  

High prevalence  

Prolonged detectable  

preinvasive phase  

Treatable  

Cost effective &  

acceptable to 

patients  

 

Difficult to Screen for  

Ovarian CA  

Č Rare Disease  

Č No clear preinvasive 
phase  

Č Best in early stage  

Č Potential for 
unnecessary surgery & 
significant harm  



Screening vs diagnosis  

¸Screening test  is used to detect or 

predict presence of disease in 

individuals at risk for disease within a 

defined group, such as a population, 

family, or workforce  

¸Diagnostic test  is performed to 

confirm, or determine presence of 

disease in individual suspected of 

having disease, usually following 

report of symptoms, or based on 

results of other medical tests  

http://en.wikipedia.org/wiki/Screening_(medicine)
http://en.wikipedia.org/wiki/Diagnostic_test


Predictive Value  

¸ Is determined by Sensitivity, 

Specificity of test & Prevalence of 

disease  

 

¸Prevalence is defined as # of patients 

per 100,000 population who have 

disease at given time  

 



Sensitivity  

Fraction of those with disease 

correctly identified as positive by 

test  

I know my patient has disease. What 

is chance that test will show that my 

patient has it?  

 

Specificity  

Fraction of those without disease 

correctly identified as negative by 

test  

I know my patient doesn't have the 

disease. What is the chance that the 

test will show that my patient doesn't 

have it?  



Positive     

predictive value  

(+ PV) 

 

Fraction of people with positive 

tests who actually have  

Disease  

I just got positive test result back 

on my patient. What is chance 

that my patient actually has 

disease?  

 

Negative 

predictive value  

(-PV) 

Fraction of people with negative 

tests who actually don't have  

Disease  

I just got negative test result 

back on my patient. What is  

chance that my patient actually 

doesn't have disease?  



Understanding Predictive Value  
¸ Sensitivity & specificity are properties of test   

¸ Positive & negative predictive values are 

properties of both  test & population you 

test  

¸ In populations with different prevalence Č 

different predictive values  

¸ Screening test - most useful in high -risk 

population (high prevalence & high predictive 

value)  

¸High +PV Č strong chance person with 

positive test has disease  

¸High -PV Č negative test rules out disease.  



Effects of Prevalence  

Sensitivity=99%  

Specificity=99%  

 

Population s 

Prevalence  

 

0.1%  

1.0%  

2.0%  

5.0%  

50%  

 

Predictive Value of a 
Positive Test  

 

9.0%  

50%  

66.9%  

83.9%  

99%  



Goal of OV CA Screening  

¸ Identify curable OV CA= Stage I  

¸Given Prevalence of OV CA 1/2500  

¸Successful screening strategy  

¸Must have sensitivity >75% for Stage I  

¸Extremely high specificity 99.6%  

¸To achieve PPV 10%  

¸10 surgeries per OV CA identified  



Efficacy of Ovarian Cancer Surveillance  

Study  n 
Populatio
n  

Screening 
Modality  

Cancers  

Screen 
(+)  

Surgery  

Surgery 
to 
cancer 
ratio  

Stage 
I/II  

Stage 
III/IV  

PPV Sens  

Scheuer 
et al. 
2002  

62 BRCA 
carriers 

Twice annual 
CA-125 
+TVUS 

5 22 4:1 5 0 -- 71% 

Liede et 
al 2002  

33 
BRCA 
carriers 

Twice Annual 
CA-125 +TVUS 

7 3    -- 1 6 -- 43% 

Partridge 
et al 
2009  

34261 unselected 
Annual CA-
125+ TVUS vs 
control 

89 11% 14:1 28% 72% 
1.1-
1.3
% 

 

  -  

   

Menon et 
al 2009  

98308 unselected 
MMS vs UMS 
vs control 

87 11% 16.2:1 48% 51% 
9.2
% 

87% 

Scheuer et al Outcome of Preventive Surgery & Screening for Breast & Ovarian Cancer in BRCA mutation carriers. 

Journal of Clinical Oncology, Vol 20, No5, March1, 2002.  Leide et al Cancer Incidence in a Population of Jewish 

Women at Risk of Ovairan Cancer. J Clin Oncolocy vol 20 March 6 2002.  Partridge et al. Obstetric & Gynecology 

Vol113 No4, April 2009.  Menon et al. The lancet Vol 10 April 209 



CA125 Tumor Marker  

 
¸č in > 80% of advanced OV CA 

¸č in only 25-50% of Stage I Cases 

¸č in 1% of general population 

¸ False + with many non-cancerous conditions 

¸NOT VERY ACCURATE, especially in 
premenopausal women 

¸ Studies from Europe have shown CA125 can 
detect OV CA in asymptomatic women but - No 
impact on overall mortality because still detected 
at advanced stages 

¸NOT  screening test for general population 



Ultrasound Screening Studies 

¸Screening of 5,000 women 

¸65 surgeries for every 1 case of OV CA 

¸Screening of 1,600 women with + family 
history 

¸12 surgeries for every 1 case of OV CA  

¸Cases that were identified were generally 
advanced 

¸Survival benefit unproven 

¸Benefit of contrast enhancement understudy 

 



Multimodality Screening 
PLCO Screening Trial 

¸ Enrolled 78,232 women from 1993ï2001 

¸ Age 55ï74 

¸ Randomized to annual CA-125 & TVUS versus routine care 

¸ Data from baseline analysis of 28,816 women randomized 
to screening: 

¸CA125 ¬ in 1.4%  

¸Positive Predictive Value (PPV) for CA 3.7% 

¸US abnormal in 4.7%  

¸PPV 1.0% 

¸20 OV CA (15 stage III or IV) 

¸9 LMP 

 

Buys SS et al. Am J Obstet Gynecol 2005;193: 1630-9. 



PLCO Trial 
Results From 4 Yrs Annual Screening 

¸ Results from screening arm only  

¸ 89 cancers detected  

¸ only 60 were screen detected (67%) 

¸ 77% detected by US were Stage I/I 

¸  90% detected by CA125 were Stage III/I (impact on 

mortality awaiting completion of trial & comparison to 

control group) 

¸Positive Predictive Value over 4 years: 

ð CA125 2.0ï3.7% 

ð TVUS 0.5ï0.99% 
Partridge E et al. Obstet Gynecol 2009;113: 775-82. 



Prospective US OV CA screening study 

using risk of OV CA algorithm (ROCA) 

¸Evaluated screening strategy that 

incorporates change of CA-125 over time & 

age to estimate risk of OV CA 

¸Single arm, prospective, multi-center 

screening study enrolled 50-74 yo post-

menopausal women age with no family 

history of breast or OV CA 

¸Annual CA-125 

Bast et  



ROCA 
¸Based on the Risk of Ovarian Cancer 

Algorithm (ROCA) result, women were 

triaged to: 

¸Next annual CA-125 (low risk) 

¸3 month repeat CA-125 (intermediate risk) 

¸or TVS & referral to gyn onc (high risk).  

¸Based on clinical findings & TVS, gyn onc 

made decision whether to proceed with 

surgery 



ROCA RESULTS 
¸Over 8 years 3238 women participated  

¸Avg annual referral rate to 3 monthly CA125 

= 6.8% 

¸Triage to High Risk ï TVS & gyn onc ref 

¸Avg annual rate = 0.9% 

¸Cumulatively 85 women (2.6%)  

¸8 women subsequently underwent surgery 

¸3 invasive OV CA (2 Stage 1C & Stage IIB) 

¸2 borderline ovarian tumors  

¸3 benign ovarian tumors,  



Screening vs diagnosis 

¸Screening test is used to detect or predict 

presence of disease in individuals at risk 

for disease within a defined group, such as 

a population, family, or workforce 

¸Diagnostic test is performed to confirm, or 

determine presence of disease in 

individual suspected of having disease, 

usually following report of symptoms, 

or based on results of other medical 

tests 

http://en.wikipedia.org/wiki/Screening_(medicine)
http://en.wikipedia.org/wiki/Diagnostic_test
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Sonogram Characteristics 

ÅUnilateral 

ÅSimple (MI < 5) 

Unilocular 

Septated 

ÅNo ascites 

ÅResolution 

ÅBilateral 

ÅComplex (MI Ó 5) 

Solid wall abnormalities 

Internal papillations 

ÅAscites 

ÅPersistence or growth 

Benign Malignant 

 

Ovarian Tumors 

 



34 14. Ueland, FR et al. Gyn Oncol, 2003 

Kentucky Morphology Index14 

Ascites 

 

MI Ó 5 
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Kentucky Morphology Index14 

 

High Risk MI Ó 5 

 

14. Ueland, FR et al. Gyn Oncol, 2003 
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CA125 

ÅEndometriosis  

ÅPregnancy  

ÅPeritonitis  

ÅOvarian cysts  

ÅFibroids  

ÅAscites  

ÅCirrhosis of the liver  

ÅPleural effusion  

ÅPericardial effusion  

ÅPancreatitis  

ÅLiver disease  

ÅMenstruation  

ÅPelvic inflammatory disease  

 

Non-Specific 
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¸Antigen derived from:  

¸Human epididymis protein 

¸Product of the WFDC2 (HE4) gene which is over expressed in patients 

with ovarian carcinoma19 

¸Falsely elevated or depressed values of HE4 may occur in samples 

containing human anti-mouse antibodies (HAMA)20 

¸Reference range Ò 150pM20 

¸FDA-cleared to monitor cancer treatment with other clinical methods 

¸HE4 should not be used for monitoring patients with mucinous or germ 

cell ovarian cancer2 

¸Has not been cleared to evaluate ovarian masses prior to surgery 

19. Quest Diagnostics Website www.questdiagnostics.com 

20. HE4 Product Insert, Fujirebio Diagnostics, Inc. 

HE4 
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Ova 1 is a proprietary 

combination of these markers 
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Result Reporting 

OVA1 provides a single numerical result ranging from 0 to 101 

   Low probability of malignancy < 5.0 

   High probability of malignancy Ó 5.0 

 

    

   Low probability of malignancy < 4.4 

   High probability of malignancy Ó 4.4 
Postmenopausal 

Premenopausal 
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¸OVA1 helps discriminate ovarian tumors at higher 

risk for malignancy 

¸OVA1 identifies patients who may benefit from 

referral to a gynecologic oncologist 

¸OVA1 may thus  improve ovarian cancer outcomes 
¸ Complete staging for early disease 

¸ "Optimal" cytoreduction for advanced disease 

¸ Improved median and overall survival 

¸OVA1 may also confirm tumors at low risk for 

malignancy, thus decreasing anxiety and resource 

use. 

 

Clinical Benefits of OVA1 
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OVA1 Score Correlates with  

Probability of Malignancy 
 

Result of OVA1 Score1 

 


