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INTRODUCTION 
Endometriosis is a common, benign, gynaecological 

disorder characterised by the presence of functional 

endometrial glands and stroma in sites other than the 

uterine mucosa. It is known to cause dysmenorrhoea 

(70%), chronic pelvic pain (40%), subfertility (35%), 

dyspareunia (33%) and menstrual irregularities (16%); 

which leads to increased burden in terms of healthcare 

costs and quality of life
1,2
. A recent survey done in 7025 

women with endometriosis (European Endometriosis 
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4 min and the supernatant was stored at less than 20 degree Celsius

oncentration of CA 125, CA 19-9 and CA 15-3 was determined by chemiluminescence using automated analyser. 
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Endometriosis is a common, benign, gynaecological 

disorder characterised by the presence of functional 

endometrial glands and stroma in sites other than the 

cause dysmenorrhoea 

(70%), chronic pelvic pain (40%), subfertility (35%), 

dyspareunia (33%) and menstrual irregularities (16%); 

which leads to increased burden in terms of healthcare 

. A recent survey done in 7025 

ometriosis (European Endometriosis 

Alliance., 2006)
3
 demonstrated that 65% of the women 

were first misdiagnosed with another condition and 46% 

had to see five doctors or more before they were correctly 

diagnosed. There was an average delay of 8 years 

between the onset of symptoms and the diagnosis of 

endometriosis
4,5
. Therefore, the need to develop 

biomarkers for detection and early diagnosis of minimal

mild endometriosis has become the priority in 

endometriosis research
6
. Considerable efforts are 

currently being devoted to the identification of possible 

biomarkers of the disease to make its diagnosis less 

invasive and more accessible. The first and most 

frequently used marker is CA-125, and Bast 

reported its application. CA -125 has been exten

studied, however other markers that had been tested are 

CA 19-9, CA 15-3. The objective of the present study is 

to evaluate the efficacy of these biochemical markers for 

the diagnosis of endometriosis. 

 

MATERIAL AND METHODS
The study was conducted in Department of Gynaecology 

and Obstetrics, SMGS Hospital and Department of 
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Biochemistry, Government Medical College and Hospital 

Jammu, over a period of one year extending from Oct 

2014 to Sept 2015. 100 cases were enrolled in the study 

and were divided in two groups. Study group (Group A) 

included 50 patients with pelvic endometriosis diagnosed 

by ultrasonography and confirmed by surgical procedure 

(laparoscopy and or laparotomy). Control group (Group 

B) included 50 patients without endometriosis confirmed 

by laparoscopy done for bilateral tubal ligation. Inclusion 

criteria for Group A was absence of previous medical or 

surgical treatment for endometriosis, absence of other 

diseases of uterus, fallopian tubes, ovaries and confirmed 

diagnosis of endometriosis by laparotomy or laparoscopy. 

Inclusion criteria for Group B were age 20-40 years and 

absence of endometriosis confirmed by laparoscopy done 

for bilateral tubal ligation. The severity of endometriosis 

was staged according to revised American Society for 

Reproductive Medicine (rASRM) classification. Based on 

this scale, moderate to severe endometriosis was observed 

in 26 women and 24 women were diagnosed with 

minimal and mild disease. The ethical committee 

approved the study protocol and written informed consent 

was taken from each woman before sample collection. 

Laboratory Tests: Peripheral blood sample (5ml) was 

collected by venipuncture. Blood was centrifuged @ 1200 

rev/ min for 4 min and the supernatant was stored at less 

than 20 degree Celsius until blood examination. 

Concentration of CA 125, CA 19-9 and CA 15-3 then 

determined by chemiluminescence using automated 

analyser in the Department of Biochemistry, Super 

specialty Hospital, Government Medical College Jammu. 

Reference value of biomarkers (Hui D et al., 2011) 
8
: CA-

125 < 35 kU/l, CA 19-9< 37 kU/l and CA 15-3 < 28 kU/l. 

Statistical analysis of all the data collected was done 

using Statistical Package of Social Science, SPSS version 

16.0 of windows. Comparison between two groups was 

done using t-test. Chi square test was used to check 

association. p value less than 0.05 was taken as 

significant. 

  

RESULTS 
Table 1: Marker comparison in both groups 

Markers 
Mean ± SD 

p-value 
Group A (n=50) Group B (n=50) 

CA 125 68.12±37.68 18.66±8.24 <0.0001 

CA 19-9 55.86±19.71 14.96±5.52 <0.0001 

CA 15-3 33.86±11.68 16.82±7.23 <0.0001 

 

Table 2: Grade of endometriosis and CA 125, CA19-9 and CA15-3 

Grade 
Mean ± SD 

CA 125(U/ml) CA 19-9(U/ml) CA 15-3(U/ml) 

Minimal 47.25 ± 21.64 46.25 ± 25.20 24.25 ± 7.27 

Mild 51.55 ± 19.85 48.80 ± 19.44 31.65 ± 10.57 

Moderate 79.67 ± 46.18 61.52 ± 12.64 35.57 ± 9.62 

Severe 102.60 ± 21.77 69.80 ± 20.22 43.20 ± 19.92 

From this table we analyse that serum levels of all the 

three biomarkers were raised in patients with 

endometriosis, and as the severity of the disease is 

increased, their levels shows ascending trend. 
 

Table 3: Sensitivity, specificity, PPV, NPV of CA 125 (Group A) 

Variables Per cent 95% CI 

AUC 0.810 0.689-0.931 

Sensitivity 93.62 82.46 – 98.66 

Specificity 88.68 76.97 – 95.73 

Positive predictive value 88.00 75.69 – 95.47 

Negative predictive value 94.00 83.45 – 98.75 

p-value <0.0001 

 

Table 4: Sensitivity, specificity, PPV, NPV of CA 19-9 (Group A) 

Variables Per cent 95% CI 

AUC 0.732 0.588-0.877 

Sensitivity 89.58 77.34 – 96.53 

Specificity 86.54 74.21 – 94.41 

Positive predictive value 86.00 73.26 – 94.18 

Negative predictive value 90.00 78.19 – 96.67 

p-value <0.0001 
 

Table 5: Sensitivity, specificity, PPV, NPV of CA 15-3 (Group A) 

Variables Per cent 95% CI 

AUC 0.663 0.510-0.817 

Sensitivity 85.37 70.83 – 94.47 

Specificity 74.58 61.58 – 85.02 

Positive predictive value 70.00 55.39 – 82.14 

Negative predictive value 88.00 75.69 – 95.47 

p-value <0.0001 
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Table 6: Sensitivity, specificity, PPV, NPV of CA 125 in different grades of endometriosis 

Variables 
Minimal and Mild Moderate and Severe 

Per cent 95% CI Per cent 95% CI 

Sensitivity 86.36 65.09 – 97.09 89.29 71.77 – 97.73 

Specificity 90.38 78.97 – 96.80 97.92 88.93 – 99.95 

Positive predictive value 94.00 83.45 – 98.75 96.15 80.36 – 99.90 

Negative predictive value 45.83 22.55 – 67.18 94.00 83.45 – 98.75 

p-value 0.0001  0.0001 

 

Table 7: Sensitivity, specificity, PPV, NPV of CA 19-9 in different grades of endometriosis 

Variables 
Minimal and Mild Moderate and Severe 

Per cent 95% CI Per cent 95% CI 

Sensitivity 68.42 43.45 – 87.42 77.78 54.74 – 91.38 

Specificity 80.00 67.03 – 89.57 89.80 77.77 – 96.60 

Positive predictive value 54.17 32.82 – 74.45 80.77 60.65 – 93.45 

Negative predictive value 88.0 75.69 – 95.47 88.00 75.69 – 95.47 

p-value 0.0003  0.0001 

 

Table 8: Sensitivity, specificity, PPV, NPV of CA 15-3 in different grades of endometriosis 

Variables 
Minimal and Mild Moderate and Severe 

Per cent 95% CI Per cent 95% CI 

Sensitivity 77.27 54.63 – 92.18 83.33 65.28 – 94.36 

Specificity 86.54 74.21 – 94.41 97.83 88.47 – 99.94 

Positive predictive value 70.83 48.91 – 87.38 96.15 80.36 – 99.90 

Negative predictive value 90.00 78.19 – 96.67 90.00 78.19 – 96.67 

p-value 0.0001  0.0001 

 

Table 9: Comparison of sensitivity, specificity, PPV and NPV in 

different biomarkers 

Variables CA125 (%) CA19-9 (%) CA15-3 (%) 

Sensitivity 93.62 89.58 85.37 

Specificity 88.68 86.54 74.58 

PPV 88.00 86.00 70.00 

NPV 94.00 90.00 88.00 

p-value <0.0001 <0.0001 <0.0001 

 

Table 10: Sensitivity, specificity, PPV, NPV of combined biomarkers 

Variables Percent (%) 95% CI 

Sensitivity 64.86 47.46-79.79 

Specificity 76.92 46.19-94.96 

PPV 88.89 70.84-97.65 

NPV 43.48 23.19-65.51 

Positive likelihood ratio 2.81 1.01-7.80 

Negative likelihood ratio 0.46 0.27-0.78 

 

DISCUSSION 
Present study revealed that the mean levels of CA125 

were 68.12U/ml in patients with endometriosis whereas it 

was 18.66 U/ml in patients without endometriosis, which 

was statistically significant. Study by Mihalyi A et al. 
9
 

reported that the mean values of CA125 were 22U/ml in 

patients with endometriosis and 13.0U/ml in controls. In 

our study serum CA125 shows the sensitivity of 93.62% 

and specificity of 88.68% in diagnosis of the disease 

when 35U/ml is used as a cut-off value, which is 

comparable with the study by Agic A et al 
10 
and Mihalyi 

A et al 
9
. In our study sensitivity and specificity of serum 

CA19-9 is 89.58% and 86.54% in diagnosis of 

endometriosis using serum level of 37U/ml as cut-off. 

Harada et al. 
11
 found that the serum CA19-9 levels in 

patients at any age of endometriosis were significantly 

higher than in patients without endometriosis. But Mol 

BW et al 
12
 found less association between elevated 

CA19-9 levels and endometriosis. Abrao MS et al. 
13
 

studied the concentrations of CA125, CA19-9, CA15-3, 

carcinoembryonic antigin (CEA), alpha-fetoprotein (AFP) 

and beta-2 microglobulin (B2 MG) in 35 patients with 

endometriosis and 15 patients without endometriosis. In 

their study, they found that mean CA125 concentrations 

were altered in patients with endometriosis, but all 

patients studied presented with normal CEA, AFP and 

B2MG concentrations. Small variations detected in 

CA19-9 and CA15-3 had no statistical significance. They 

conclude that CA125 is the only important marker in the 

diagnosis of stage 3-4 of endometriosis. Use of serum 

biomarkers seem to be promising as a non-invasive 

method for diagnosis of endometriosis, but further 

research is necessary before any of the above biomarker 

is recommended in routine clinical care as our study 

sample is small. For use of these biomarkers as a routine 

diagnostic measure, we need to study their behaviour at a 

larger scale. Limitation of the present study is that stress 
directly before the surgery might affect the levels of 

serum biomarkers. 
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CONCLUSIONS 
Thus, from our study and related literature, serum CA125 

seems to be most useful biomarker for early diagnosis of 

the disease as well as in patients with moderate to severe 

disease. Also the use of combination of biomarkers 

CA125, CA19-9 and CA15-3 may not help much in the 

diagnosis of the disease as compared to when individual 

marker is used. 
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