
Introduction

Endometriosis is one of the most important and distress-

ing gynecological disorders affecting the female fertility

potential. It was estimated that the evidence of en-

dometriosis is present in 25-50% of infertile women, while

30-50% of women with endometriosis are infertile [1, 2].

Recent studies showed that infertile women with minor en-

dometriosis have a reduced chance of natural conception

compared to those with otherwise unexplained infertility

[3-6]. In addition, a randomized controlled trial [7] demon-

strated improved natural conception rate following surgi-

cal treatment of visible endometriotic lesions. The findings

indicate that the presence of visible minor lesions alone

may have an adverse effect on natural conception, and the

availability of laparoscopic surgery as an effective treat-

ment of minimal and mild endometriosis renders early de-

tection of the cause of subfertility possible.

At present, there is no reliable method to detect pelvic

endometriosis except for direct visualization of lesions at

laparoscopy. The latter is, however, invasive, costly, and

may result in potential complications. Although the diag-

nosis is based on clinical manifestations, the clinical symp-

toms are often misleading. Since Barbieri et al. [8] first

demonstrated the association between elevated serum car-

cinogenic antigen (CA)-125 level and the presence of mod-

erate and severe endometriosis, early identification of

patients at increased risk is assisted by serum CA-125 assay

in the subfertility work-up. In contrast to laparoscopy,

serum CA-125 measurement is inexpensive, and able to

identify a subgroup of patients who are more likely to ben-

efit from early laparoscopy. The diagnostic performance of

serum CA-125 assay has been assessed by several studies,

with varied cut-off values proposed. However, no consen-

sus has been reached so far, and the clinical application of

this biomarker is thus limited, especially in infertile

women.

In order to achieve a better performance, attempts have

been made to combine serological test of CA 125 with CA

19-9, which was suggested positively correlated with the

severity of endometriosis [9]. However further investiga-

tions revealed inconsistent results, and the diagnostic value

of the combined biomarkers is questioned [10, 11].

The present authors conducted a prospective study to eval-

uate the correlations between the above two biomarkers and

pelvic endometriosis among infertile women. The study also

explored the diagnostic value of combined serum CA-125
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and CA 19-9 assays, along with the clinical pain scores in

the aforementioned clinical scenario.

Materials and Methods

Subjects
Patients who underwent laparoscopy for infertility at the West

China Second University Hospital Sichuan University from July

2010 to September 2011 were included. Infertility was defined as

failure to achieve pregnancy after unprotected intercourse for one

year and above. All patients were advised to avoid exogenous hor-

mones for at least three months before laparoscopy. To avoid any

adverse influence of anatomical factors, patients with cysts de-

tected by preoperative ultrasonography were excluded. The study

was conducted in accordance with the declaration of Helsinki and

with approval from the Ethics Committee of Sichuan University.

Written informed consent was obtained from all participants.

Systematic laparoscopic evaluation of all pelvic peritoneal sur-

faces and structures was performed on all patients. Pelvic en-

dometriosis was quantified by the revised American Fertility Society

(AFS, 1985) score. Perioperative complications were recorded.

Preoperative serological tests of serum CA-125 and CA 19-9

were performed, and the concentrations were measured with

chemiluminescence immunoassay (CLIA).

A multivariate stepwise logistic regression analysis was per-

formed to establish a predictive model, which was transformed

into a scoring system. Receiver operating characteristic (ROC)

curves were constructed to assess the discriminative power of

each biomarker, by measuring the area under the ROC curve

(AUC). An operating point was selected on the ROC curve cor-

responding to a specificity of 70% or higher, and sensitivity, ac-

curacy, positive predictive value (PPV), and negative predictive

value (NPV) were evaluated. All test results with a p-value below

0.05 were reported as significant.

Results

Patients
A total number of 294 patients with the preoperative di-

agnosis of infertility were recruited prospectively in the

study. The age of patients ranged from 20 to 42 years, with

a mean age of 33.7±7.0 years. The age, pain scores, dura-

tion of infertility, and serum CA-125 and CA 19-9 levels

between patients with pelvic endometriosis and control

group are listed in Table 1. There was no significant differ-

ence in the mean age and the duration of infertility between

the pelvic endometriosis and control group. Most of the pa-

tients with endometriosis are stage I and II (75.4%).

Biomarkers
The levels of CA-125 and CA 19-9 in patients with

pelvic endometriosis were significantly higher as com-

pared to patients without endometriosis (p < 0.05). The

pain scores of patients with pelvic endometriosis were

higher than those without endometriosis (p = 0). The mean

serum CA-125 and CA 19-9 concentrations (IU/ml) in pa-

tients with AFS-r stage I, II, III, and IV endometriosis were

17.1 ± 8.3 / 17.9 ± 9.8, 28.1 ±2 0.4 / 22.7 ± 18.1, 47.1 ±

77.0 / 50.5 ± 35.1, and 55.2 ± 29.2 / 53.9 ± 34.7, respec-

tively. ROC curve analyses of serum CA-125 and CA 19-

9 levels set a cut-off value of 18.25 IU/ml and 13.15 IU/ml

(AUC 0.755 and 0.707, respectively; 95% confidence in-

terval, 0.690-0.813) (Figure 1) and this gave a sensitivity

of 64.8%/84.8%, a specificity of 81.9%/51.6%, a PPV of

63.6%/46.10%, and a NPV of 81.0%/87.4%, respectively.

Combined-analyses gave a sensitivity of 72.4%, a speci-

ficity of 81.9%, a PPV of 62.3%, and a NPV of 81.8%

(AUC 0.798, 95% confidence interval) (Table 2).

Table 1. — Age, pain scores, duration of infertility, and
serum CA-125 and CA 19-9 levels between patients with
pelvic endometriosis and controls.

Age Duration Pain CA-125 CA 19-9

of infertility scores

Pelvic 28.81± 3.90± 4.00± 30.74± 31.13±

endometriosis 3.75 2.56 2.65 45.11 27.88

Controls 28.95± 4.67± 1.82± 15.02± 17.63±

4.33 3.11 2.21 12.37 15.58

p 0.778 0.060 0 0.001 0

Figure 1. — Receiver operative characteristic curve of serum CA-

125, CA 19-9, and combined values for the differentiation of

pelvic endometriosis.
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Discussion

The diagnosis of endometriosis is difficult and delayed

because of the non-specific symptoms and may result in

social and work-related problems for the patient [12]. Two-

thirds of women undergoing laparoscopy for pelvic pain or

infertility are subjected to potential risks, as well as the cost

associated with this procedure without actually having en-

dometriosis [13]. The development of a simple blood test as

a marker for screening of endometriosis would reduce the

number of unnecessary interventions and would therefore

be very useful [14]. The quest to develop a diagnostic test

of endometriosis has mostly concentrated on the levels of

CA125 and other cytokines [15].

Many studies have shown the usefulness of serum CA-

125 assay in the detection of endometriosis. Xavier et al.
[11] reported a specificity greater than 90% for a cut-off

value of 22.6 IU/ml, and Kitawaki et al. [16] found that the

highest accuracy (78.8%) and the maximum diagnostic

value (61.2%) were achieved when 20 IU/ml was used as

the cut-off value. A meta-analysis [17] evaluated the value

of serum CA-125 assay in the detection of endometriosis,

and the results showed a specificity of 85% and sensitivity

between 20% and 50%. Mihalyi et al. [18] found that mod-

erate–severe endometriosis was diagnosed with a sensitiv-

ity of 100% (specificity 84%) and minimal–mild

endometriosis was detected with a sensitivity of 87%

(specificity 71%) during the secretory phase. Meanwhile,

minimal-mild endometriosis was diagnosed with a sensi-

tivity of 94% (specificity 61%) during the secretory phase

and with a sensitivity of 92% (specificity 63%) during the

menstrual phase. Recently, Mohamed et al. showed that

there was a statistically significant difference in serum CA-

125 level in the patients with endometriosis and those with-

out endometriosis [19]. However, detailed dissection on the

study of pelvic endometriosis in infertile women is still

needed. The present study showed a significant difference

of the levels of serum CA-125 between the patients with

endometriosis and the controls (p < 0.01). The authors also

found the levels of CA-125 increased progressively with

the stages of AFS-r in endometriosis and the cut-off value

was 18.25 IU/ml, which gave a sensitivity of 64.8% and a

specificity of 81.9%, respectively. The results were consis-

tent with other studies, which showed that CA-125 might

be considered as a reliable method to detect pelvic en-

dometriosis in infertile women.

In former studies, the results of serum level of CA 19-9

in patients for detecting endometriosis were contradictory

[9-11].The latest study [20] reported that the mean levels of

CA 19-9 were significantly elevated at all stages of en-

dometriosis and indicted that endometriosis might be the

source of high CA 19-9 levels. The present study showed

the similar result, and gave a cut-off value of 13.15 IU/ml,

with a sensitivity of 84.8% and a specificity of 51.6%. This

indicated that serum CA 19-9 might predict the patients

with endometriosis. The discrepancy in the earlier studies

might be due to the differences in study designs or patients

selection bias. The AUC of the combination marker is

0.798, with a sensitivity of 72.4%, and specificity of 81.9%,

which means that the combination biomarker demonstrates

a higher clinical utility in diagnosis of pelvic endometrio-

sis.

In the present study, there was a statistical difference in

the pain scores between patients with pelvic endometriosis

and control group. This demonstrated that pain scores can

be used as a valuable marker in the diagnosis of pelvic en-

dometriosis when used in combination with CA-125 and

CA 19-9.

Considering the cost-effectiveness and simplicity of the

test, the present authors believe that CA-125 and CA 19-9

together with pain scores should be included in the evalu-

ation of unexplained infertility in women. Meanwhile, con-

sidering the relatively low sensitivity of these markers,

further prospective studies or multi-center studies involving

larger number of patients suitable for proper comparisons

are needed to explore the value of these markers in detect-

ing pelvic endometriosis.
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