
Abstract. Purpose: This review presents the current
knowledge on ovarian cancer screening (OCS) together with
a cumulative evaluation of the efficacy across diverse
screening approaches based on up-to-date results. Materials
and Methods: An electronic literature search was conducted
targeting reports on the effectiveness of the various screening
strategies. Results: Twenty-two prospective studies, 18
cohorts and 4 randomised control trials (RCTs) were
retrieved. Where possible, sensitivity, specificity and
predictive values, as well as the number needed to treat for
each cancer (NNT) and each stage I disease [NNT (I)]
detected are reported. Conclusion: The multimodal approach
that incorporates CA125 as a primary and ultrasound as a
secondary test appears to be superior to other strategies.
However, the conclusive end-point that would provide the
acceptable level of evidence for the introduction of screening
should be a reduction in mortality. Up-to-date, there is no
such evidence to justify this. 

Ovarian cancer (OC) is the seventh most common cancer in
women worldwide. It is the fifth leading cause of cancer
death in U.S. women (1), accounting for approximately

23,000 new cases (2) and 14,000 deaths per annum (3).
Approximately 6,100 new cases were registered in the
England and Wales in 1997, making it the fourth most
common site of cancer in women (after breast, colorectal
and lung) in the UK (4). The estimated incidence and
mortality from OC worldwide is presented in Figure 1 (5).

The overall five-year survival rate is poor, at about 30%
for women >65 years (6), with minimal improvement in this
figure over the past 20-30 years, despite the introduction of
new chemotherapy agents. Survival is much better, around
94% at five years, for women whose disease is localised to
the ovaries (FIGO stage I), but less than a third of cases
according to US statistics are currently diagnosed at this
stage (6). Hence, the high mortality rates are attributed to
the fact that over 70% of women are diagnosed with stage II
or worse, where the 5-year survival is significantly less (6)
(Figure 2).

The purpose of this review is to present a
comprehensive and concise overview of the evidence base
of ovarian cancer screening (OCS) in terms of
methodology, application and possible restrictions, as well
as to present the existing literature and up-to-date
evidence regarding OCS and the effectiveness of each
available screening strategy in the general low-risk
population. All the studies identified in the literature have
been scrutinised with regard to study populations,
methodologies and diagnostic performance criteria. These
results are presented and summarised so that the reader
can draw conclusions on the effectiveness of different
screening techniques. 
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Risk factors. Ovarian cancer is extremely rare in women
younger than 25 years (1 in 100,000), with a steep increase
after 50 years (32 per 100,000 in 55-years-old women) and a
peak and plateau after 70 years (75 per 100,000) (4). 

Approximately 90% of OCs are sporadic with no
apparent hereditary risk factors. At least 10% of the total
are estimated to have a hereditary background due to
mutations in the BRCA genes (7). The majority will have
only one direct relative with OC with only 1% of all women
with OC having a more extensive family history. Women
with two or more family members have a 10-15% life-time
risk of developing OC, which is approximately ten times the
risk of women with no family history. 

Increased parity, oral contraceptive use, tubal ligation,
hysterectomy with ovarian conservation and breast-feeding
are associated with lower risk of OC. Risk is increased
among women who have used fertility drugs (8). However, it
is not yet clear whether this must be attributed to the drugs
or to specific forms of infertility that predispose to OC
themselves. The age at menarche, menopause and first live
birth, as well as the duration of oestrogen replacement
treatment are unrelated to the risk of OC (8). There are
only few and conflicting data regarding the potential
association between polycystic ovarian syndrome and OC,
but a significant increase in the risk does not seem likely (9).

Rationale of screening for ovarian cancer. The dramatic
impact of cervical screening programmes in reducing
mortality from cervical cancer cannot be reproduced in OC.
According to the WHO definition, an effective screening test
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Figure 1. Estimated incidence of and mortality from ovarian cancer worldwide (Globocan 2000). 

Figure 2. Correlation of stage and 5-year survival incidence in ovarian
cancer (5).



must address an important health issue, for which there
should be a pre-invasive or early invasive phase, with the
progression from early to late disease being clear.
Additionally, it should combine both high sensitivity and
specificity, should have low morbidity, the intervention should
have a significant impact on prognosis and, finally, the
screening should be cost-effective (10). 

Despite circumstantial evidence, there are no
premalignant lesions for epithelial OC and the extent to
which benign lesions may become malignant disease is not
known (11). Histologically benign ovarian tumours have
proven to have some molecular and immunological
characteristics of the malignant counterparts (12). The
natural history of how epithelial OC develops is not known,
but indirect evidence suggests that the progression time may
be as short as 2 years. (13).

In order to be acceptable, an OCS strategy must achieve
a minimum positive predictive value (PPV) of 10%, i.e., no
more than nine false positives (FP) for each true positive
(TP). It follows that extremely high specificity (Sp) is a
prerequisite (14). Additionally, more than one screening
test can be used in combination, in parallel or sequentially
to balance sensitivity (S) and specificity. 

Target populations. The majority of OCs is sporadic and
occurs in the general population. In order to minimize the
FP rate and unnecessary surgical intervention, screening has
currently focused on certain target populations: 
a) Women over the age of 50 years. The life-time risk of
developing OC in these women reaches 1.3%
(approximately 1 in 70 women) and 3-4% if there is a first-
degree relative with the disease. According to current data,
screening surveillance is not recommended for this
population (15).
b) Women with a strong family history of breast and/or ovarian
cancer. The median age for diagnosis is 52 years in these
women and the presence of BRCA1 mutation carries a 16%
lifetime risk for developing ovarian cancer (95 % CI: 6-28%)
(16) (Table I).

Screening in this high-risk population consists of annual
or more frequent screening with serum CA125 and
transvaginal ultrasound, from the age of 30 years until the
completion of desired family size. After the completion of
childbearing and by the age of 40 years, women should be
offered the choice of either prophylactic salpingo-
oophorectomy (17-18) or continued screening. The increased
number of pre-menopausal women in this population is
associated with increased FP rates. However, ovarian
screening does not eliminate the risk for primary peritoneal
serous papillary carcinoma (18) that is considered a
phenotypic variant of familial OC and available techniques
have not been proven to reliably detect it (19).

Screening tests and their diagnostic accuracy. There is no
uniform screening protocol for OC. A variety of tests have
been used, based on the combination of clinical
examination, imaging techniques and biochemical markers.

The bimanual pelvic examination.The bimanual pelvic
examination has low sensitivity for detection of early stage
cancer, and its widespread application has not resulted in a
significant shift to the detection of earlier stage ovarian
cancer (20).

Transvaginal (TVS) or transabdominal (TAS) sonography
assessment. The sensitivity of TVS approaches 100%.
However, it still is an insufficiently specific and rather
expensive first-line screening method (21).

Serum Cancer Antigen 125 (CA125). CA125, the most
extensively studied marker, is a high molecular weight
glycoprotein expressed by most epithelial ovarian cancers. Its
sensitivity is low, as the percentage of women with stage I
disease with an elevated CA125 level (>35 units/ml) is only
23 to 50% (22, 23). Benign conditions, such as peritoneal
irritation from endometriosis or inflammatory disease and
uterine fibroids, pregnancy and menstruation, or even liver
disease and heart failure are associated with high titres (23-
27). Yet, a CA125 level ≥30 U/ml in an asymptomatic post-
menopausal woman is associated with a 36-fold increased
risk of OC in the subsequent years (23). A more
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Table I. High-risk population.

Family history related to high risk of developing ovarian cancer (OC) is characterised by the presence of either of the following criteria:
a. ≥2 first degree* relatives with OC
b. 1 first degree relative with OC and 1 first degree relative with breast cancer diagnosed under 50 years of age
c. 1 first degree relative with OC and 2 first degree relatives with breast cancer diagnosed under 60 years of age
d. 1 first degree relative with OC and 3 first degree relatives with colorectal cancer (at least one diagnosed under the age of 50)
e. 1 affected individual with one of the known ovarian cancer-predisposing genes
f. In cases of paternal transmision, where disease presents to second degree** relatives with an unaffected interverning male relative who has an

affected sister, criteria a,b,and c are modified.

*A first-degree relative is a mother, sister or daughter.
**A second-degree relative is a grandmother, grand-daughter, aunt or niece.



sophisticated approach to interpreting CA125 results use
serial CA125 levels rather than a fixed CA125 cut-off level
(35 U/ml) (23, 26). Serial CA125 levels associated with
malignancy tend to rise with time, while, they tend to remain
static or decrease with time in case of benign disease (28,
29). Mathematical modelling of individual CA125 trends
increases the accuracy of CA125 (26). 

Materials and Methods

A detailed search of electronic literature databases was conducted,
targeting reports dealing with the diagnostic accuracy of different
strategies in OCS. Recent developments in all the aspects of OCS
and current beliefs were recorded from the present literature.

Prospective studies on OCS of the general, low-risk
asymptomatic population which evaluated the various screening
strategies and provided data on their effectiveness [S, Sp, PPV,
negative predictive value (NPV), TP, FP, true negative (TN), false
negative (FN), stage at detection, number of patients needed to
treat for every cancer detected (NNT) and every cancer detected
in stage I (NNT (I))] were identified. 

The identified studies were classified with regard to the strategy
applied in five broad categories. The first author, publication year,
journal, country and region, type of strategy used (primary and
secondary test), threshold applied for positive screens/operations
and subsequent surgical investigation and the main characteristics
of the participants (age, menopause status, etc.) were recorded.
Furthermore, the total sample size screened, the number of
positive primary and secondary tests and the total number of
positive screens, the TP, FP, TN, FN cases, as well as the number
(and stage) of invasive carcinomas detected and the number of
borderline and granulosa tumours were also indicated.

The sensitivity, specificity, positive and negative predictive value,
as well as number needed to treat for each cancer and for each
stage I cancer detected were recorded when provided or calculated
where applicable. The prospective screening strategies’
performance was calculated using standard parameters. 

Due to the heterogeneity in inclusion criteria, recruitment,
characteristics of the patients, design, thresholds and policy applied
for positive screens, as well as due to the lack of data across
different studies, the data derived from the included studies were
not integrated into a formal meta-analysis. Thus, combined
sensitivity, specificity, positive and negative predictive value, as well
as positive and negative likelihood ratios could not be obtained. 

Results

Twenty-two prospective studies evaluating the efficacy of
OCS using five different strategies were identified, including
four randomised controlled trials (RCTs) (30-33) and 18
prospective cohort studies (17, 23, 25, 34-48) (Table II). The
following studies, by van Nagel et al. (34), van Nagel et al.
(36) and DePriest et al. (35), as well as by Jacobs et al. (30),
Jacobs et al. (23) and Jacobs et al. (47) reported overlapping
results of duplicate studies referring to same population. 

The total effectiveness of each test could not be
calculated. However an estimation of the ranges in

statistical values, such as S, SP, PPV, NPV and also in the
NNT and NNT (I) for each study was feasible and could
lead to a better understanding of the limitations and
appropriate use of various screening modalities.

Prospective studies using ultrasound strategy as primary
screening test 
a) Ultrasound (US) as the sole screening modality in both
primary and secondary testing. This approach was used in 8
studies (17, 31, 34-39) involving a total of 51,888 women
with either a median age of 54 years or an age over 25 years
with a family history for OC. The number of women who
had to undergo surgery in order to identify 1 case of OC
varied from 10.6 to 65.2 and for stage I disease from 16.4 to
65.2. The test had low PPV (0-9.5%) and high NPV (99.97-
99.99%). The specificity was high (almost 98.9%) and
sensitivity ranged from 81% to 88.9% (Table III).
b) The colour Doppler imaging (CDI) and US one-level
approach. Two studies tested this strategy in 6,377 post-
menopausal women (40, 41). The test showed very good
results as far as NNT (I) and NNT (3 to 9.5) were
concerned. NPV was high, reaching 99.85%, but PPV was
low (10.5-33.3%). It appears that the Sp reached 99.9% and
S was only 33.3% (Table III).
c) The use of US as a primary test plus another test. Four
studies (32, 42-44) on a total of 58,472 post-menopausal
women applied this approach. One study (44) tested the use
of the Fine Needle Aspiration (FNA) as a secondary test,
another the use of CDI (32) and the others evaluated the
use of CA125 combined or not with TVS (42, 43). There
was discrepancy among the S in various studies (50-100%).
However, the Sp was approximately 99.5%, PPV 9.1-10.5%
and NPV close to 100%. NNT ranged from 9.5 to 14.7 and
NNT (1) from 10 to 19 (Table III).

Prospective trials using CA125 as the primary test 
a) CA125. CA125 was the sole screening modality in one study
(25) that included 5,550 women older than 40 years. This
study showed very low PPV (3.4%), low S (50%), good Sp
(96.9%) and high NNT (29.2) and NNT (I) (87.5) (Table III).
b) The multimodal screening approach (MMS). This strategy
includes the measurement of serum CA125 as the primary
screening test and US (transvaginal or transabdominal) as
secondary and was evaluated in 6 studies (23, 30, 45-48) in a
total of 38,518 women. Sensitivity ranged from 37.5-100%,
Sp from 98.5-99.9%, PPV from 6.3-26.8% and NPV from
99.91-100%. The NNT was 3.7 to 16.5 and the NNT (I) 9.7
to 16.5 (Table III).

Current trials. Two randomised controlled trials are currently
underway, designed to provide evidence and assess the
mortality benefit of OCS in the general population. The
United Kingdom Collaborative Trial of Ovarian Cancer

ANTICANCER RESEARCH 26: 4793-4802 (2006)

4796



Screening (UKC-TOCS) was initiated in 2001. This study
will involve 200,000 post-menopausal women and is designed
to document the impact of screening on mortality using a
three-arm randomised design, to determine the physical
morbidity of OCS, the resource implications of screening,
the feasibility of population screening as reflected by the
uptake of invitations and compliance rates with annual
screening and to establish a serum bank for future
assessment of novel tumour markers. Results are still
awaited (14). 

The NIH Prostate, Lung, Colorectal and Ovarian
Screening Trial (PLCO) was conducted in the USA and
completed the enrolment of approximately 74,000 women at
10 centres in the USA between 1992 and 2001. Initial
baseline screening data have been recently reported (33).

This two-arm randomized trial incorporates US and CA125
using a combined strategy (CA125 and TVS) for 4 years and
CA125 alone for an additional 2 years in the study arm. Out
of the 78,237 women enrolled in the trial, 39,115 were
randomised to the intervention/screening arm of which
approximately 28,803 were finally eligible. Out of the 29
malignant neoplasms identified, 9 were tumours of low
malignant potential. CA125 alone was abnormal in 24% and
TVS in 45% of the neoplasms detected, whereas both tests
were abnormal in 9 cases (31%). The PPV ranged from
1.6% for the TVS screening method to 4% for the CA125
approach and better results were achieved (PPV=26.5%) if
both tests were abnormal. The CA125 approach
demonstrated better efficacy in detecting 1 case of OC
(NNT=3.9 compared to NNT=24.3 for TVS screening) and
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Table II. Characteristics of the studies investigated.

Study Country Population Participants Primary screening Secondary screening

RCTs
Buys et al. (33) USA 55-74 yr with no Hx of cancer 39,115 CA125 (≥35), 

TVS or both
Jacobs et al. (30) † UK ≥45 yr and post-menopausal 10,958 CA125 >30 TAS/TVS if  

CA125 >30 (3 screens)
Tabor et al. (31) Denmark 46-65 yr 435 TVS repeat TVS (3-8 weeks)
Parkes et al. (32) UK 50-64 yr of age 2,953 TVS CDI if repeat TVS 

after 6 weeks (+)

Cohort studies
van Nagel et al. (34)* USA all ≥50 yr and ≥25 yr 14,469 TVS repeat TVS 

with family Hx (4-6 weeks, mean 4 weeks)
Hayashi et al. (17) Japan post-menopausal ≥50 yr 23,451 TVS repeat TVS (4-8 weeks)
DePriest et al. (35)* USA all >50 yr and >30 with family Hx 6,470 TVS repeat TVS 

(4-6 weeks, mean 2.29)
van Nagel et al. (36)* USA all ≥50 yr or >25 yr with family Hx 8,500 TVS repeat TVS (4-6 weeks)
Campbell et al. (37) UK >45 and <44 with family Hx 5,479 TAS annually-3 screens repeat TAS (3-6 weeks)
Millo et al. (38) Italy >45 yr or post-menopausal (mean 50 yr) 500 US (not specified) repeat US
Goswamy et al. (39) UK 39-78 yr, post-menopausal 1,084 TAS repeat TAS
Vuento et al. (41) Finland 56-61 post-menopausal (mean 59 yr) 1,364 CDI [TVS repeat sonogram 

(96%)-TAS(4%) (1-3 months later)
Kurjak et al. (40) Croatia ≥40 yr (56% post-menopausal) 5,013 TVS CDI repeat TVS CDI
Einhorn et al. (25) Sweden ≥40 yr 5,550 CA125 ≥30 OR 35
Jacobs et al. (23)† UK ≥45 yr and post-menopausal 22,000 CA125 (≥30) TAS if CA125(+)
Adonakis et al. (45) Greece ≥45 yr (mean 58y) 2,000 CA125 (≥35) and TVS

pelvic examination 
Grover et al. (46) Australia ≥40 yr or younger with 2,550 CA125 (>35) and TAS or/and TVS

family history (mean 51 yr) pelvic examination
Jacobs et al. (47)† UK >45 yr and post-menopausal 22,000 CA125 (≥30) TAS if CA125(+)
Jacobs et al. (48) UK >45 yr and post-menopausal 1,010 CA125 (>30) and TAS if CA125 or pelvic 

(mean 54 yr) pelvic examination examination(+)
Sato et al. (42) Japan asymptomatic >30 yr 51,550 TVS TVS+CA125
Holbert et al. (43) USA post-menopausal 30-89 yr 428 TVS CA125 if TVS (+) and repeat 

TVS 1 and 3 months if CA125 (–)
Schincincaglia et al. (44) Italy 50-69 and post-menopausal 3,541 TAS FNA/biopsy

*,† Dublicate studies, TVS: transvaginal scan, CDI: colour Doppler imaging, TAS: transabdominal scan, FNA: fine needle aspiration, US:
ultrasound scan, Hx: history.



this number was even lower if both tests were positive
(NNT=3). Accordingly, 62 women had to undergo surgery
in order to identify 1 case of stage I disease if CA125 was
abnormal, 59 if TVS was not reassuring, and 27 if both tests
were abnormal. If only subjects in whom both tests were
abnormal were evaluated, 20 out of the 29 OCs (and 12 out
of the 20 invasive) would have been missed. Follow-up will
continue for 16 years from randomisation in order to assess
the health status and cause of death (33).

Discussion

The key to altering the outcome for OC is intervention early
in the natural history of the disease. The challenge is to

identify a test with adequate sensitivity for OC that can
detect the disease long before it causes symptoms. Moreover,
as surgery is thought to be significantly beneficial mainly for
stage I disease, it is essential to focus our screening policy
on identifying patients who are at this early stage. 

Based on the overall data of the prospective screening
studies in post-menopausal women described above, the MMS
approach appears to be superior to other strategies, based on
the number of women that would undergo surgery in order to
detect 1 case of OC (3.7- 16.5) and stage I OC (9.7-16.5).

The CDI screening approach seemed to achieve the best
effectiveness, with a range of 3.0 to 9.5 women needed to be
treated to find both 1 case of OC and 1 case of OC at stage I
disease. However, it could be argued that there are only two
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Table III. Effectiveness of various screening modalities.

Study (+)screens/ TP FN FP TN Sensitivity Specificity PPV NPV NNT NNT(I)
operations

Primary US – secondary US ± other test
van Nagel et al. (34)* 180 17 (11) 4 163 14285 81.0% 98.9% 9.4% 99.97% 10.6 16.4
Hayashi et al. (17) 95 6 (5) NP NP NP NA NA NA NA 15.8 19
DePriest et al. (35)* 90 6 (5) 1 84 6379 85.7% 98.7% 6.7% 99.98% 15.0 18.0
van Nagel et al. (36)* 121 8 (6) 1 113 8378 88.9% 98.7% 6.6% 99.99% 15.1 20.2
Tabor et al. (31) 9 0 (0) NP 9 NP NA NA 0.0% NA NA NA
Campbell et al. (37) 326 5 (5) NP 321 NP NA NA 1.5% NA 65.2 65.2
Millo et al. (38) 4 0 (0) NP 4 NP NA NA 0.0% NA NA NA
Goswamy et al. (39) NP 1(1) NP NP NP NA NA NA NA NA NA

Primary color Doppler imaging – secondary US ± colour Doppler imaging
Vuento et al. (41) 3 1 (1) 2 2 1359 33.3% 99.9% 33.3% 99.85% 3.0 3.0
Kurjak et al. (40) 38 4 (4) NP 34 NP NA NP 10,5% NA 9.5 9.5
Primary CA125 (only)
Einhorn et al. (25) 175 6 (2) 6 169 5369 50.0% 96.9% 3.4% 99.89% 29.2 87.5

Primary CA125 – secondary US
Jacobs et al. (30)† 29 6 (3) 10 23 10919 37.5% 99.8% 20.7% 99.91% 4.8 9.7
Jacobs et al. (23)† NP 49 (16) NP NP NP NA NA NA NA NA NA
Adonakis et al. (45) 33 2 (2) 0 30 1967 100.0% 98.5% 6.3% 100.00% 16.5 16.5
Grover et al. (46) 16 0 0 2 NP NA NA NA NA NA NA
Jacobs et al. (47)† 41 11 (3) 8 30 21951 57.9% 99.9% 26.8% 99.96% 3.7 13.7
Jacobs et al. (48) 13 1 (1) 0 12 997 100.0% 98.8% 7.7% 100.00% 13.0 13.0

Primary US – secondary other test
Sato et al. (42) 324 22 (17) 0 300 NP 100.0% NA 6.8% NA 14.7 19
Parkes et al. (32) 10 1 (1) 1 9 2942 50.0% 99.7% 10.0% 99.97% 10.0 10.0
Holbert et al. (43) 11 1 (1) NP 10 NP NA NA 9.1% NA 11.0 11.0
Schincincaglia et al. (44) 19 2 (0) 0 17 3522 100.0% 99.5% 10.5% 100.00% 9.5 NA

Buys et al. (33) NP NP NA NA NA
CA125 62 16(1) 46 4.0% 3.9 62
TVS 535 22 (9) 513 1.6% 24.3 59
both 27 9 (1) 18 26.5% 3 27

*,† Dublicate studies, US: ultrasound, TVS: transvaginal scan, TP: true positive, FN: false negative, TN: true negative, FN: false negaive,
PPV:positive predictive value, NPV: negative predictive value, NNT: number needed to treat, NNT(I): number needed to treat to detect 1 case of
stage I OC, NA: non applicable, NP: not provided. Numbers in parentheses correspond to stage I disease.



small studies (6,377 participants) for the use of CDI as a
screening test for OC, whereas the efficacy of the MMS was
studied in 38,518 participants. Future involvement of power
Doppler and three-dimensional US as secondary tests seems
promising, but further studies are necessary to assess its
possible role on differentiating complex masses.

The least efficient method for OCS appears to be the use
of CA125 as the sole screening modality. Because of its low
sensitivity and specificity, the number of women that have to
undergo surgery in order to detect 1 case of OC and stage I
OC is unacceptably high (29.2 and 87.5, respectively) (25). 

It seems that the screening modalities currently used for the
detection of OC and especially for the detection of the stage
I disease, are not as efficient as expected. Preliminary data
form the PLCO study (33) suggest detection of 1 neoplasm
and 1 invasive epithelial cancer for 994 and 1,517 subjects
screened, respectively, but the effect of repeated annual
screens is still awaited and remains currently unknown.
Further follow-up will hopefully provide valuable data.

Management of a positive screening result. Almost 10-20
women with positive screening for OC undergo an
operation for each case of cancer detected, which is usually
not in stage I. As a result, numerous women will be
overtreated and might suffer from iatrogenic morbidity. The
surgical method with the lowest morbidity is preferred.
Laparoscopic surgery decreases post-operative morbidity,
but compromises outcomes with the theoretical danger of
dissemination of the disease. On the other hand, even
multiple laparoscopic biopsies might not be able to exclude
OC, unless the sonographically suspicious ovary is removed
laparoscopically.

The risk of malignancy index (RMI) (49), based on
menopausal status, ultrasonographic findings and serum
CA125 level is a simple, easily applicable method in the
primary evaluation of patients with adnexal masses. The
RMI cut-off level of 200 shows sensitivity that reaches
nearly 75%, with specificity little beyond 90% (50). It has
been suggested that when the RMI is less than 50, the
procedure can be performed laparoscopically, when
between 50-200 with laparotomy and when above 200 the
patient should be referred to a cancer centre (51).

Research in progress – future developments. While future
development in biological markers or imaging techniques
might offer higher diagnostic accuracy, evidence, particularly
mortality benefit, is awaited from prospective randomised
population-based studies. Only preliminary baseline data
from the PLCO study have been published to date (33).

Further evaluation of serum proteins appears promising
for the detection of markers that could aid in the early
detection of this malignancy (52). Among those, plasma
lysophosphatidic acid is currently undergoing extensive

investigation. Other possible novel biomarkers, such as
osteopontin (53, 54), prostasin (55), Human Kallikrein 6
(56-58) vascular endothelial growth factor (VEGF) (59, 60)
and serum soluble epidermal growth factor receptor
(sEGFR/sErbB1) (61, 62) are also under investigation. 

The technology for ovarian imaging is developing rapidly and
holds promise for future improvement in the morphological
and vascular characterisation and differentiation of complex
ovarian masses. 

Conclusion

Overall, this review suggests that the MMS approach shows
superior specificity and PPV, while US alone as primary
screening test increases sensitivity. MMS appears superior
regarding the number of women needed to treat for each
case of cancer detected and the stage of the disease at
detection. Evidence on the future use of CDI seems
promising in the two studies using this strategy, but more
studies are needed in order to establish the superiority of
CDI as a screening test. 

Preliminary baseline results of the PLCO trial do not
suggest a need to revise the ovarian screening guideline of
the US Preventive Services Task Force (14), which declares
that ‘routine screening for ovarian cancer by ultrasound, the
measurement of tumour markers, or pelvic examination is
not recommended’. Screening asymptomatic post-
menopausal women for OC do not meet the WHO’s
effective screening criteria, as the benefits of screening in
terms of lives saved and alleviation of pain and suffering do
not appear to be outweighed by the social costs of
unnecessary investigations and treatments (13). 

Screening issues were recently addressed by the European
Commission in its recommendation published in December
2003 that states: ‘No screening test is scientifically justified
to be offered to people with no symptoms in an organized
population-based program before it has been shown in RCTs
to decrease disease specific mortality’. The conclusive end-
point that would provide the acceptable level of evidence for
public health policy formulation and the introduction of
screening should be a reduction in mortality. It remains to
be shown whether the detection of early stage cancer leads
to increased survival rates (63).
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