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Purpose: Mycobacterium tuberculosis is endemic in Korea. Because tuberculous 
peritonitis is characterized by ascites, abdominal pain, abdominal mass and eleva-
tion of serum CA-125, it can be confused with ovarian malignancies. The aim of 
this study was to evaluate the significance of serum CA-125 level in the differen-
tial diagnosis of tuberculous peritonitis and ovarian malignancy in a Mycobacteri-
um tuberculosis-endemic area. Materials and Methods: The medical records of 
patients diagnosed with tuberculous peritonitis (n=48) or epithelial ovarian malig-
nancy (n=370) at Samsung Medical Center from January 2000 to October 2009 
were retrospectively reviewed. Results: Median serum CA-125 level in the epi-
thelial ovarian cancer group was significantly higher than that in the tuberculous 
peritonitis group (p≤0.01). Only one patient (2.1%) in the tuberculous peritonitis 
group had a serum CA-125 level over 2000 U/mL. However, 109 patients (29.5%) 
in the epithelial ovarian cancer group had a serum CA-125 level over 2000 U/mL. 
At the CA-125 ranges of 400 to 599 and 600 to 799, the proportions of those with 
tuberculous peritonitis were 24% and 21.9%, respectively. At a serum CA-125 lev-
el over 1000 U/mL, however, the proportion of tuberculous peritonitis was much 
lower (2.1%). Conclusion: Tuberculous peritonitis should be considered in the 
evaluation of female patients with ascites and high serum CA-125.
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INTRODUCTION

CA-125 is a glycoprotein expressed by the coelomic epithelium (mesothelial cells 
of the pleura, pericardium and peritoneum) and Müllerian (tubal, endometrial and 
endocervical) epithelium.1 Serum CA-125 can be elevated in various conditions 
including ovarian cancer, endometriosis, pelvic inflammatory disease, tuberculous 
peritonitis, liver cirrhosis, chronic renal failure, pleural effusion and pancreas or 
colorectal cancer, as well as in postoperative status.2-7 As serum CA-125 is elevat-
ed in 80% of late-stage ovarian cancers,8 it is commonly used as a tumor marker 
for ovarian cancers.8-10 

In clinical practice, newly developed ascites in female patients is a challenging 
condition, especially if these patients do not have any evidence of liver cirrhosis. In 
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initial diagnosis. Patients were excluded for one of the fol-
lowing: 1) ascites due to liver cirrhosis with or without he-
patocellular carcinoma, chronic renal failure, heart failure, 
or any malignancy other than epithelial ovarian cancer, 2) 
pregnancy, 3) previous history of malignancy or current ev-
idence of any malignancy other than epithelial ovarian can-
cer, 4) recurred epithelial ovarian cancer or benign ovarian 
tumor, or 5) previous history of abdominal surgery. 

A total of 418 patients who fulfilled all of these criteria 
were enrolled. Among them, 48 (11.5%) patients were final-
ly diagnosed with tuberculous peritonitis and 370 (88.5%) 
patients were finally diagnosed with epithelial ovarian can-
cer. The diagnosis of tuberculous peritonitis was made by 
surgery in 28 patients (58.3%), by trying anti-TB medica-
tions in 16 patients (33.3%), and by AFB stain & culture in 
4 patients (8.3%) (Fig. 1). We reviewed the patients’ medi-
cal records for underlying disease; past history of major 
surgery, tuberculous infection and malignancy; pregnancy 
status; symptoms such as fever, abdominal pain, palpable 
abdominal mass and weight loss; physical findings; serum 
CA-125 level; findings of chest radiography; the amount of 
ascites detected by physical examination or by imaging 
studies (ultrasonography, CT, MRI) and the cytopathologic 
results of ascites.

The discriminative accuracy of serum CA-125 was evalu-
ated through receiver operating characteristic (ROC) curve 
analysis. These analyses were performed using PASW soft-
ware (18.0 by SPSS Inc., Chicago, IL, USA). p-values less 
than 0.05 were considered significant.

 

RESULTS
 

Comparison of clinical characteristics
The median age of the tuberculous peritonitis group and epi-
thelial ovarian cancer group was 45 and 53 years, respective-
ly (p<0.01) (Table 1). From the aspect of initial symptoms, 
abdominal pain and abdominal distension were common 
symptoms in both groups. For combined tuberculosis of 
other sites, 2 patients (4.2%) had active pulmonary tubercu-
losis and 8 patients (16.7%) had intestinal tuberculosis.

Predicting factors of ovarian epithelial cancer
On both univariate and multivariate analysis, age and level 
of CA-125 were significantly correlated with ovarian epi-
thelial cancer (Table 2). Also, a comorbidity of cardiovas-
cular disease seemed to affect ovarian epithelial cancer.

western countries, the most common cause of ascites is liv-
er cirrhosis (85%), followed by malignancy (7%), heart 
failure (3%) and tuberculous peritonitis (2%).11 In Korea, 
liver cirrhosis (60%) was also shown to be the leading 
cause of ascites, followed by malignancy (26%), tubercu-
lous peritonitis (7%) and chronic renal failure (1.6%).12 As 
Korea remains an endemic area of Mycobacterium tubercu-
losis, tuberculous peritonitis is a relatively common cause 
of ascites.12 As tuberculous peritonitis presents with ascites, 
abdominal pain, abdominal mass and high serum CA-125, 
it can be confused with ovarian cancers.13,14 In the literature, 
several cases of tuberculous peritonitis mimicking ovarian 
cancer have been reported.15-20 Two case control studies 
have shown that elevated serum CA-125 in patients with 
tuberculous peritonitis is normalized after anti-mycobacte-
rium medication.21,22 However, there is no report concern-
ing the cut-off value of serum CA-125 level between tuber-
culous peritonitis and ovarian malignancy in female 
patients with ascites. The aim of this retrospective study 
was to evaluate the significance of serum CA-125 level in 
the differential diagnosis of tuberculous peritonitis and 
ovarian malignancy.

MATERIALS AND METHODS
　　　

The medical records of patients who were admitted to the 
Samsung Medical Center from January 2000 to October 
2009 were retrospectively reviewed. The inclusion criteria 
were 1) patients who were female and 20 years or older, 2) 
final diagnosis of tuberculous peritonitis or epithelial ovari-
an cancer, 3) abdominal distension due to physically detect-
able ascites or more ascites than a physiological amount on 
abdominal computerized tomography (CT) (usually 50 mL 
or less23), and 4) available data of serum CA-125 level at 

Fig. 1. Methods of final diagnosis in patients with tuberculous peritonitis. 
Fifty-nine percent of the patients underwent a surgical procedure to arrive 
at the final diagnosis. Eight percent of the patients were diagnosed by clini-
cal features as well as AFB stain and culture. TB, tuberculous.

Clinical features & 
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Table 1. Clinical Characteristics of the Patients
Tuberculous peritonitis (n=48) Epithelial ovarian cancer (n=370)

Mean age (yrs) 45 53
Past history & comorbidity
    DM   0 23
    Cardiovascular disease   1 48
    Thyroid disease   2   6
    Myoma   1 14
    Endometriosis   1   0
Initial symptom (%)
    Abdominal pain/discomfort    32 (66.7)  108 (29.2)
    Abdominal distension    29 (60.4)  141 (38.1)
    Fever      9 (18.7) 0 (0)
    Weight loss      6 (12.5)    2 (0.6)
Pleural effusion in chest X-ray (%)      8 (16.7)    54 (14.6)
Active pulmonary tuberculosis (%)    2 (4.2) 0 (0)
Metastasis to the lung (%) 0 (0)    1 (0.3)
Intestinal tuberculosis (%)      8 (16.7) 0 (0)
Prognosis of TB peritonitis (%)
    Completely remission    42 (87.5)
    Referred to another center    4 (8.3)
    Follow up loss    2 (4.2)

DM, diabetes; TB, tuberculous.

Table 2.  Predicting Factors of Ovarian Epithelial Cancer 
Univariate analysis

p value Exp (β)
95% CI

Lower Upper
Age 0.002 1.039 1.014 1.065
Parity 0.581 1.048 0.887 1.239
History of gynecological surgery 0.557 0.541 0.07 4.209
Comorbid 
    DM 0.998 0 0 -
    CV disease 0.057 0.143 0.019 1.059
    Thyroid disease 0.243 2.638 0.517 13.455
Symptoms
    Abdominal distension 0.999 8.85E+09 0 -
    Abdominal pain 0.999 3.30E+10 0 -
    Weight loss 0.998 2.61E+18 0 -
    Fever 0.999 5.38E+08 0 -
Level of CA-125 0 1.001 1 1.002
Findings of chest PA
    Normal 0.997
    Effusion 1 0 0 -
    TB granuloma 1 0 0 -
    Metastatic mass 0.999 0 0 -
Amount of ascites 
On CT 0.305 1.382 0.745 2.564

Multivariate analysis

p value Exp (β)
95% CI

Lower Upper
Age 0.035 1.027 1.002 1.052
Level of CA-125 0 1.001 1.000 1.002
Comorbid-CV disease 0.100 0.181 0.024 1.386

CV, cardiovascular; CI, confidence interval; DM, diabetes; PA, X-ray; TB, tuberculous. 
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was significantly higher than that in the tuberculous perito-
nitis group (p≤0.01, Mann-Whitney test). In the tuberculous 
peritonitis group, the median CA-125 level was 418 U/mL 
(range: 25-2702). Only 2 patients (4.7%) showed a serum 
CA-125 level under the normal upper limit of 31 U/mL. In 
the epithelial ovarian cancer group, the median CA-125 
level was 1002 U/mL (range: 7-42600).

Fig. 2 shows the distribution of serum CA-125 levels for 
both groups. Four patients (8.3%) with tuberculous peritoni-
tis had a serum CA-125 level over 1000 U/mL and only one 
patient (2.1%) had a serum CA-125 level over 2000 U/mL. 
With respect to the epithelial ovarian cancer patients, 189 pa-
tients (51.1%) had a serum CA-125 level over 1000 U/mL 
and 109 patients (29.5%) had a serum CA-125 level over 
2000 U/mL. 

Fig. 3 demonstrates the proportions of the two groups for 
various ranges of serum CA-125. At the CA-125 ranges of 
400 to 599 and 600 to 799, the proportions of patients with 
tuberculous peritonitis were 24% and 21.9%, respectively. 

Role of imaging studies and ascites examination in the 
differential diagnosis
In the tuberculous peritonitis group, the most common ra-
diologic impression on CT was peritoneal carcinomatosis 
(37.5%), followed by tuberculous peritonitis (35.4%). On 
initial chest radiography, the frequency of pleural effusion 
in the tuberculous peritonitis group and ovarian cancer group 
was not different (16.7% and 14.6%, respectively). 

For the examination of ascites in the tuberculous peritonitis 
group, the sensitivity of AFB staining was 2.4% (1/41) and 
the sensitivity of AFB culture was 22.0% (9/41). The adenos-
ine deaminase (ADA) level of the ascitic fluid was evaluated 
in 5 cases, and all 5 patients demonstrated elevated levels of 
ADA (50-128 IU/L). In 127 patients in the ovarian cancer 
group with available cytopathologic results of ascites, 82 pa-
tients (64.6%) exhibited the presence of malignant cells.

Comparison of serum CA-125 levels in the two groups
Serum CA-125 level in the epithelial ovarian cancer group 

Fig. 2. Distribution of serum CA-125 levels in patients with tuberculous peritonitis and ovarian epithelial malignancy in Korean women with ascites.

Fig. 3. Proportions of tuberculous peritonitis and ovarian epithelial malignancy by serum CA-125 level. The proportion of patients in the tuberculous peritoni-
tis group begins to decline at the CA-125 level of 800 and suddenly drops to 2.1% at CA-125 levels over 1000 U/mL. TB, tuberculous.
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tuberculous peritonitis may depend on the prevalence of tu-
berculosis in a particular society. Recently, the prevalence 
of tuberculosis has increased in western countries partially 
due to the epidemic of acquired immunodeficiency syn-
drome. Therefore, differentiation between ovarian cancer 
and tuberculous peritonitis should be important not only in 
Korea but also in western countries. It is especially true con-
sidering that tuberculous peritonitis is universally curable.

In previous case series, 11.8% (9/76) of patients with tu-
berculous peritonitis showed a serum CA-125 level above 
1000 U/mL.13,17,19,20,22,29-39 In the present study, in an unselect-
ed group of tuberculous peritonitis patients, 8.4% (4/48) 
showed a serum CA-125 level above 1000 U/mL. In fe-
male patients with ascites and a CA-125 level above 1000 
U/mL, however, the proportion of tuberculous peritonitis 
was only 2.1% (4/193). Conversely, 51.1% (189/370) of as-
citic patients with ovarian malignancy had a serum CA-125 
level over 1000 U/mL. Therefore, in female patients with 
ascites and a serum CA-125 level over 1000 U/mL, tuber-
culous peritonitis would be a very exceptional diagnosis.

In this study, the median age of the tuberculous peritoni-

However, the proportion of those with tuberculous peritoni-
tis was only 12.5% at the CA-125 range of 800 to 999. For 
a serum CA-125 level over 1000 U/mL, the proportion of 
those with tuberculous peritonitis was much lower (2.1%). 

The sensitivity and specificity for diagnosing epithelial 
ovarian cancer from tuberculous peritonitis were calculated 
at every cut off level of serum CA-125 and expressed on a 
ROC curve (Fig. 4). The area under the curve was 0.716. At 
the serum CA-125 level of 943, the sensitivity for diagnos-
ing ovarian cancer was 51.5% and the specificity for diag-
nosing ovarian cancer was 91.7%.

DISCUSSION

As serum CA-125 is commonly elevated in epithelial ovar-
ian malignancy, it is useful for the diagnosis and monitor-
ing of treatment responses. CA-125, however, has several 
limitations. First, its sensitivity is less than optimal. It is in-
creased in about 50% of early stage ovarian cancers. Sec-
ondly, it can be elevated in other benign conditions includ-
ing peritonitis.24,25 Therefore, many have attempted to find 
new serum markers for better screening and monitoring of 
ovarian cancer. For example, a recent study showed that a 
multiplex, beaded-based immunoassay system, the combi-
nation of six markers (leptin, prolactin, osteopontin, insulin-
like growth factor 2, macrophage inhibitory factor and CA-
125), was better than CA-125 alone in the diagnosis of 
ovarian cancer.26 Other recent studies have demonstrated 
the usefulness of HE4 as a tumor marker of ovarian cancer 
with the capability to distinguish endometriosis from ovari-
an cancer.27,28

In clinical practice, the first impression for a female pa-
tient with ascites and high serum CA-125 is usually ovarian 
cancer in advanced stages. However, in the present study, 
the proportion of those with tuberculous peritonitis was 
higher than our expectation. The proportion of those with 

Fig. 4. ROC curve for diagnosing ovarian cancer from tuberculous peritoni-
tis. At the serum CA-125 level of 943, the sum of the sensitivity and specific-
ity was highest. ROC, receiver operating characteristic.

Fig. 5. A case of tuberculous peritonitis. (A) A 68-year old woman came to the hospital with abdominal distention which developed 2 months prior. CT scan 
was taken and the first impression was peritoneal carcinomatosis. (B) Laparoscopy was done and the histology showed chronic granulomatous inflamma-
tion with multinucleated giant cells. (C) No ascites were seen at the follow-up CT scan, 4 months after taking anti-Mycobacterium medication. 
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surgery, as serum CA-125 level rapidly returned to normal 
when anti-Mycobacterium medication was given.21,22

In conclusion, the possibility of tuberculous peritonitis 
should be considered in the differential diagnosis of patients 
with ascites and high serum CA-125 level. Upon high suspi-
cion of tuberculous peritonitis, some patients may be saved 
from unnecessary laparotomy and still achieve the final di-
agnosis.
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