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Abstract
Background: The tumor marker CA 125 is commonly used in the screening and diagnosis of ovarian
malignancy. However, recent studies have proven a limited role for CA 125 as a diagnostic marker for ovarian
cancer. Moreover, it is often elevated in non-cancerous and inflammatory conditions as well.
Aims: To evaluate the utility of CA 125 in the workup of intestinal tuberculosis/ tuberculous peritonitis in female
patients.
Methods: In this observational study, patients with ascites were divided into two groups; tuberculous (group A),
and non-tuberculous (group B). Each group had serum CA 125 measured and compared using independent sample
t-test. CA 125 was correlated with ESR by using Pearson’s correlation test.
Results: CA 125 was higher in patients with tuberculous peritonitis. (N=20, M=117.75, SD=35.95), than in
patients without tuberculous peritonitis, (N=20, M=49.65, SD=25.28). The difference between the two groups was
statistically significant, t (38)=6.93, p<0.001, Cohen’s D=2.20. Furthermore, CA 125 correlated positively with ESR,
r=0.73, p<0.001.
Conclusion: Tuberculous peritonitis must be considered in the differential diagnoses of patients with elevated CA
125 levels. Moreover, CA 125 correlates with the severity of peritonitis.
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Background
Carbohydrate antigen 125 (CA 125) has been in the clinical practice
for years, and is often measured as an indicator of ovarian malignancy.
However, the popularity of CA 125 in the diagnosis of ovarian cancer
has rapidly declined [1-3]. This is because, CA 125 is often elevated in
a variety of other non-ovarian conditions namely; pregnancy,
endometriosis, pelvic inflammatory disease (PID) and so forth.
Moreover, a number of researchers observed that CA 125 was not
elevated in most primary ovarian mucinous neoplasms. Because of the
non-specificity of CA 125 in truly predicting ovarian cancer, many
gynecologists and oncologists recommend the use of CA19-9 as a
preoperative marker in the workup of an ovarian mass, but the
evidence is still scarce [3-8].

Mycobacterium tuberculosis is endemic in Pakistan. As tuberculous
peritonitis manifests in the form of ascites, abdominal pain, abdominal
mass and elevation of serum CA-125, it can be easily confused with
ovarian malignancies [9].
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Considering the latest research trend regarding the examination of
CA 125 in non-cancerous conditions, we conducted this study to
evaluate the role of serum CA 125 in the diagnosis of tuberculous
peritonitis in female patients presenting with ascites.

Material and Methods
This cross sectional study was conducted on 40 patients, aging 18-70
years, in the departments of medicine, surgery, and obstetrics and
gynecology, of Khyber Teaching Hospital Peshawar, Pakistan, between
January and October 2016. The study was approved by the ethics
review committee of our hospital and informed written consent was
obtained from every participant.
The study design was prospective and observational. The inclusion
criteria included; 1) female patients, 2) age limit 18-70 years, 3)
positive ascitic fluid polymerase chain reaction (PCR) for
mycobacterium tuberculosis (MTB) or peritoneal biopsy proven
tuberculous peritonitis 4) patients with clinically or radio-logically
apparent ascites.
All the patients, who did not fulfill the above criteria, were excluded
from the study. Similarly, those with suspected or confirmed
gynecologic malignancy, pelvic inflammatory disease (PID),
endometriosis, adenomyosis, endometrial thickening on trans-vaginal
ultrasound, and vulval mass lesions were excluded. Furthermore,
patients with suspicion of any neoplastic or non-neoplastic pancreatic
lesions, gut malignancy, inflammatory bowel disease, liver cirrhosis,
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congestive cardiac failure, sarcoidosis and so forth were also excluded
from the study.
All the patients, who fulfilled the inclusion criteria, were worked up
with detailed clinical evaluation and relevant investigations, in order to
assess their suitability for inclusion in the final study. A total of 150
patients were assessed initially; however, only 40 satisfied the strict
inclusion/exclusion criteria, and were thus, the final subjects of the
study (Figures 1 and 2).

All the data was stored and analyzed by SPSS version 16.
Percentages and frequencies were determined for qualitative variables
like ethnic background, marital status and so forth. Means and
standard deviations were measured for quantitative variable like age,
parity, CA 125, ESR and so forth. Finally, independent sample t-test
was run to compare the means of CA 125 in the two groups. Pearson’s
test was used to assess any relationship between CA 125 and ESR.

Results
The descriptive statistics of patients with tuberculous peritonitis and
those otherwise, are given below (Tables 1 and 2). Of all the
participants, only 83% were married. Furthermore, 85% of the
participants were from Pakistan and the rest of Afghan origin (Tables 1
and 2).

Figure 1: Inclusion criteria for suitability in the study sample (MTB:
Mycobacterium Tuberculosis).

Variables

Mean

Standard Deviation

CA 125 (IU/L)

118

35.95

Age (years)

45.25

6.35

Parity

2.75

1.92

ESR

58.7

12.1

Ascitic fluid protein content (gm/dl)

3.32

0.62

Ascitic fluid neutrophil count (per ml)

168.7

23.27

Table 1: Descriptive statistics of the study variables in patients with
tuberculous peritonitis.
Variables

Mean

Standard Deviation

CA 125 (IU/L)

49.65

25.288

Age (years)

46.4

6.344

Parity

3.4

1.729

ESR

21.2

5.854

Ascitic fluid protein content (gm/dl)

1.7

0.657

Ascitic fluid neutrophil count (per ml)

218.7

13.554

Table 2: Descriptive statistics of the study variables in patients without
tuberculous peritonitis.
Figure 2: An overview of the chief exclusion criteria (PID: Pelvic
Inflammatory Disease, CCF: Congestive Cardiac Failure).
On the basis of histopathology reports of the peritoneal biopsy or
PCR for MTB, the finally suitable 40 patients were divided into two
equal groups; group A included 20 patients with proven tuberculous
peritonitis, and group B had another 20 patients with tuberculous
peritonitis excluded.
All the data was collected on a structured questionnaire; specifically,
designed for this purpose. The questionnaire had a combination of
closed and open ended questions, and included information regarding
demography, clinical findings, histopathology report, ESR and CA 125
levels.
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As can be seen, the mean value of CA 125 was higher in patients
with tuberculous peritonitis; group A, (N=20, M=117.75, SD=35.95),
than in patients without tuberculous peritonitis; group B, (N=20,
M=49.65, SD=25.28).
In order to compare the means of the two study groups, an
independent sample t-test was run. The assumption of normality was
tested and was found tenable (skewness=0.12, kurtosis=1.17).
Similarly, the assumption of homogeneity of variance was not violated,
levene statistic (F)=1.12, P=0.29. The results of independent sample ttest revealed that CA 125 levels were different amongst the two groups
at a statistically significant level, t (38)=6.93, p<0.001, Cohen’s D=2.20.
Thus it can be concluded that, there is enough evidence to suggest that,
CA 125 levels are higher in patients with tuberculous peritonitis, and
can therefore, be used in the diagnostic workup of suspected
tuberculous peritonitis.
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The erythrocyte sedimentation rate (ESR), was higher in patients
with tuberculous peritonitis (N=20, M=58.70, SD=12.10), than those
without a diagnosis of tuberculous peritonitis, (N=20, M=21.20,
SD=5.85). Similarly, ESR was higher in patients with massive and
clinically obvious ascites (N=23, M=55, SD=10.36), than those with
clinically occult, but radio-logically detectable ascites (N=17, M=36,
SD=5.23).
Finally CA 125 was correlated with ESR by using Pearson’s
correlation test. The results showed a statistically significant, positive
correlation between CA 125 and ESR, r=0.73, p<0.001. Thus it can be
concluded that, CA 125 will be higher in patients with high ESR and
vice versa. Considering this data, CA 125 can be used as an
independent marker of the severity of inflammation in patients with
tuberculous peritonitis.

Discussion
In our study, we observed that, tuberculous peritonitis can
potentially elevate serum CA 125 level. This is particularly true of
those with increasing or clinically obvious ascites. Moreover, we found
a significant positive relationship between ESR and CA 125. Having
said that, CA 125 can alone predict the severity of inflammatory
damage within the peritoneum.
Blood CA-125 level is often high in patients with epithelial ovarian
cancer; it is therefore useful in the diagnosis and surveillance of
treatment responses. However, CA 125 has several limitations. Firstly,
the sensitivity and specificity of CA 125 in ovarian cancer has recently
been questioned. Secondly, it has been shown to be elevated in other
benign conditions like peritonitis [4,5]. Considering these data, many
researchers have put their energy to surface new tumor markers for the
better screening and monitoring of ovarian cancer. As is known that,
CA 125 can be elevated in peritonitis, we conducted this study to
evaluate the role of CA 125 in the workup of ascites, resulting from
tuberculous peritonitis.
Generally, in clinical practice, in a female patient with ascites and
elevated blood CA-125, the first impression is usually that of an
advanced ovarian cancer. However, some recent studies demonstrated
raised CA 125 levels in patients with tuberculous peritonitis [8,9]. It
has been suggested that the proportion of high CA 125 levels in those
with tuberculous peritonitis may depend on the prevalence of
tuberculosis in a given community. This is particularly true of
countries with higher rates of acquired immunodeficiency syndrome.
Therefore, it is crucial to differentiate ovarian cancer from tuberculous
peritonitis [9-11]. This is important because, tuberculous peritonitis is
more treatable than advanced ovarian cancer [10-12]. Previous studies
have demonstrated that, the probability of ovarian malignancy
increases when CA 125 exceeds 1000 IU/L. However, tuberculous
peritonitis must always be considered as a potential differential
diagnosis in patients with CA 125 level below 1000 IU/L. Although, we
did not check the cutoff value for CA 125 at which, it can truly
differentiate between ovarian cancer and tuberculous peritonitis;
generally speaking, our study is consistent with these studies, as CA
125 levels were higher at a statistically significant level in patients with
tuberculous peritonitis [13-16].
It has been established that the most common symptoms of
tuberculous peritonitis are abdominal pain, ascites and/or abdominal
mass. It is noteworthy that, such symptoms can be the initial
presentation of ovarian cancer. Depending upon the clinical features
and radiological evaluations, up to two-third of tuberculous peritonitis
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patients can be mistaken for ovarian malignancy and peritonitis
carcinomatosis [17,18]. Although, we excluded patients with ovarian
mass lesions from our study, all the patients included in the study had
clinically detectable ascites and CA 125 was much raised in patients
with tuberculous peritonitis than those without it.
ESR is marker of inflammation and has a prognostic significance. In
our study, CA 125 correlated with ESR. It must be noted that ESR was
higher in those with massive ascites and in those with exudative
picture. Considering the fact that, CA 125 had a strong positive
correlation with ESR; CA 125 can be used as an independent predictor
of the severity of tuberculous peritonitis.
Despite its usefulness, our study had few limitations. Firstly, the
sample size was smaller. Secondly, cultures for MTB were not taken.
We therefore recommend further studies in this regard, and would
advocate bigger sample sizes, in order to arrive at a more logical
conclusion.

Conclusion
In summary, the probability of tuberculous peritonitis must always
be considered in the differential diagnoses of patients with ascites and
elevated serum CA 125 level. Furthermore, CA 125 alone can be used
as an effective marker of the severity of peritoneal inflammation.
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