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What is the role of serum marker in initial evaluation 

of an adnexal mass

serum marker testing indicated to:

Evaluate liklihood of malignancy

Evaluate need for surgery

Identify patients who should be referred or treated by GYN oncologist
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*Elevated in many conditions: (↓ specificity)

* Healthy premenopausal:

* Menses

* Pregnancy

* Non malignant gynecologic disease

* Ovarian cysts, torsion

* Endometriosis

* Adenomyosis

* Uterine leiomyomas

* Non malignant non gynecologic disease:

* Peritoneal, Pleural & Musculoskeletal inflammatory disorders

* SLE

* IBD

* PID

* Liver, Renal, Cardiac disease

* Advanced Adenocarcinomas

* Breast, Lung, Endometrium and Cervix
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* Mean levels vary with ethnicity and smoking (lower in non-white and current smokers)

*Elevated in

Epithelial ovarian cancer:

Stage I: 50-60% ( low sennivity)

Stage II: 80-90%

Stage III-IV: >90%

Highest concentration:

Serous cancer followed by Endometrioid & Clear cell

* Rarely increased in germ cell, stromal, or mucinous

* Not expressed in Pure Mucinous Tumors

* CEA or CA19-9 may be better

* CA125 is most useful in post menopause & non mucinoos EOC

* Approved by the US FDA for monitoring response to therapy in women with 
known EOC
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*Healthy women: 60-150 pmol/L

*HE4 increased with increasing age

*Higher in serous & endometrioid EOC, lower in mucinous

* Identified in pulmonary, endometrial & breast carcinomas, mesotheliomas

*Less frequently in GI, renal & transitional cell carcinoma

*Less likely elevated false in benign neoplasm

*Can differentiate endometriomas from malignancy

*Most important source of false positive: renal failure (> 2000)

*Greater specificity in premenopausal age group

*FDA approved  (2008): for monitoring for recurrent or progressive disease in 

EOC 

*Used for the evaluation of an adnexal mass as a component of ROMA
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MIA: Multivariate index assey or OVA1(score 0-10)

CA125

Transferin

Transthyretin (pre albumin)

Apolipoprotein A1

Β2 microglobulin

ROMA:

CA 125 

HE4 

Menopausal status
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RMI scoring systems (I-IV)

*CA 125 level, pelvic ultrasound ( score 0,1,3) and menopausal status (1,3)

*UK NIH recommend version I for initial management of ovarian cancer

*Systematic review: score 200: sens 78%, spec 87% 
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serum marker testing indicated to:

Evaluate liklihood of malignancy

Evaluate need for surgery

Identify patients who should be referred or treated by GYN oncologist

CA125:

Post menopause

*High specificity & PPV

*Elevated CA125 + Pelvic mass in post menopause:

Highly suspicious for malignancy

should be referred to or treated in consultation  with a GYN 

oncologist 
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CA125:

Pre menopause

*Less valuable

*Extreme value increase suspicion of malignancy

*Benign conditions such as endometriomas can have CA125 1000 or 

greater

*Prior ACOG guiidance: CA125>200 + pelvic mass should referred to GYN 

oncologist

*This threshold was based on expert opinion

*No evidence based threshold is currently available

*Gynecologists should integrate CA125 level with other clinical factor in 

judging the need for consultation
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Additional tumor markers:

*B-hCG, LDH, AFP may be elevated in malignant Germ cell 

*Granulosa cell tumors produce estrogen & inhibin

*Should be suspected in solid peivic mass + irregular bleeding  or PMB
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*May be used as an alternative to CA125 alone  in determining need 

for adnexal mass refer

*May be helpful in assessing referal to GYN oncologist

*Studied only in women who surgery is planned

*Absence of data in the initial evaluation of an adnexal mass

*Not recommend in initial evaluation of adnexal mass.

*Trials: panels show potential for improved specificity, especially for 

premenopausal 

*Comparative research has not defined best approach
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MIA:

*Compared with clinical impression and CA125:

Higher sensitivity & Neg.PV

Greater sensitivity for early stage ovarian malignancy

* In malignancies which clinical impression was benign:

MIA was 83% abnormal 

*Correct early stage malignancy diagnosis: 

91.4% compared with 65.7% for CA125 alone

*MIA + Imaging:

Increases sensitivity ( 98% US, 97% CT)

Increases Neg.PV ( 99% US, 94% CT)

False negative rate less than 2% when both indicate low risk
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ROMA

*More sensitive and specific than CA125 for adnexal mass evaluation

*Identified 93% of ovarian cancer before surgery

*Post menopauase: 75% specificity, 92% sensitivity

*Pre menopauase: 74% specificity, 76% sensitivity

ROMA  compared with MIA:

*MIA is more sensitive (97% vs 87%)

*ROMA is more specific ( 83% vs 55%)

*Neg.PV: similar



THANKS
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*Five serum biomarkers

* Two are up-regulated (CA 125 II, beta 2 microglobulin) 

* Three down-regulated (transferrin, transthyretin, apolipoprotein A1)

* FDA approved (2009): likelihood of malignancy before planned adnexal mass surgery

* Available in 130 countries worldwide

* Compared with CA 125 and ACOG criteria for detecting ovarian cancer: 

* increase in sensitivity, decrease in the specificity 

* increase detected early-stage malignancies

*Premenopausal women

* Low probability of malignancy: OVA1 <5.0

* High probability of malignancy: OVA1 ≥5.0 

*Postmenopausal women

* Low probability of malignancy: OVA1 <4.4

* High probability of malignancy: OVA1 ≥4.4 

*OVA1 and ROMA:

* Studied only in women who surgery is planned

* Absence of data in the initial evaluation of an adnexal mass

Longoria TC, Ueland FR, Zhang Z, et al. Clinical performance of a multivariate index assay for detecting early-stage ovarian 

cancer. Am J Obstet Gynecol 2014; 210:78.
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*Menopausal status is determined:

*either by clinician report or some clinicians also test serum follicle 

stimulating hormone to determine menopausal status

*There may be interference if triglyceride levels exceed 4.5 g/L or 

rheumatoid factor levels ≥250 IU/mL.

*There is no need to routinely test for interferents, though if these 

levels are known to be elevated, OVA1 should not be ordered.

Longoria TC, Ueland FR, Zhang Z, et al. Clinical performance of a multivariate index assay for detecting early-stage ovarian 

cancer. Am J Obstet Gynecol 2014; 210:78.
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*ACOG guidelines 

*OVA1:higher sensitivity for ovarian cancer than referral criteria alone

*ROMA

*Test availability and expense may factor into which test is most 
appropriate

*Sensitivity and percentage of patients referred to a specialist

*clinical assessment (73; 24 percent)

*CA 125 (68; 20 percent)

*Modified ACOG criteria (79; 56 percent)

*OVA1 (90; 56 percent)
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*ADNEX:

* Assessment of Different NEoplasia in adneXa

* First reported in 2014, for use in women with an adnexal mass planned for surgery

* 3 clinical and 6 ultrasound predictor

* Age

* Serum CA125 level

* Type of center (oncology center v other hospitals)

* Max diameter of lesion

* Proportion of solid tissue

* More than 10 cyst locules

* Number of papillary projection

* Acoustic shadow

* ascites

* May be considered for estimating probability of malignancy

* Particularly in premenopausal 

* More specific subtyping of adnexal mass (borderline, stage I. II-IV, metastatic)

* Requires further study for validation and comparison to other prediction tools

Evaluating the risk of ovarian cancer before surgery using the ADNEX model …

British Medical J, 2014 oct; 16
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*RMI I-IV 

*Ovarian cancer prediction scoring systems 

*RMI I and II (using a cutoff score of 200) best diagnostic performance:

* RMI I (sensitivity: 78 percent; specificity: 87 percent) 

* RMI II (sensitivity: 79 percent; specificity: 81 percent).

*Recommended for differential diagnosis of non malignant and malignant pelvic 
mass in post menopause 
* LOE II-III. SOR B

*The advantage of the RMI system over other serum biomarker tests:

* combines the three most important clinical elements 

*challenge for the RMI 

* formula includes the actual CA 125 value 

* This can be problematic in early-stage cancers and in premenopausal women
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The ultrasound result is scored 1 point for each of the following 
characteristics: 

*multi-locular cyst

* solid areas

*Metastases

*Ascites

*bilateral masses

*U = 0 for an ultrasound score of 0 points, U = 1 for an ultrasound score of 1 
point, and U = 3 for an ultrasound score of 2 to 5 points.

*Menopausal status is scored:

* 1 = premenopausal 

*3 = postmenopausal. "Postmenopausal" is defined as no period for more than 
one year or a woman over 50 years of age who has had a hysterectomy.

*Serum CA 125 is measured in IU/mL.
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* A protein normally found in embryonic or fetal tissue, disappear completely after birth, 

but small amounts may be present in the colon. 

* May be elevated in malignancies that produce the protein:

* mucinous cancers (GI or ovary) 

* Breast, Pancreas, Thyroid, Lung

Elevated CEA  Benign conditions include : 

* Cigarette smoking

*Mucinous cystadenoma of the ovary or appendix

* Cholecystitis

* Liver cirrhosis

* Diverticulitis

* Inflammatory bowel disease

* Pancreatitis

* Pulmonary infections

* typical upper limit of normal for CEA in non-smokers is 3.8 micrograms per liter (mcg/L). 
For smokers, the upper limit of normal is 5.5 mcg/L [21].

* CEA testing may be clinically useful in monitoring pseudomyxoma peritonei, whether the 
cause is of a benign or malignant etiology

https://www.uptodate.com/contents/serum-biomarkers-for-evaluation-of-an-adnexal-mass-for-epithelial-carcinoma-of-the-ovary-fallopian-tube-or-peritoneum/abstract/21
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*CA 19-9: a mucin protein that may be elevated in ovarian cancer, but 

is used sparingly in ovarian cancer management 

*used primarily to monitor disease response to therapy or detect 

cancer recurrence in patients with a documented gastric cancer, 

pancreatic cancer, gallbladder cancer, cholangiocarcinoma, or 

adenocarcinoma of the ampulla of Vater


