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INTRODUCTION 

Tuberculosis (TB) is a chronic infectious disease 

caused by bacilli belonging to the genus 

Mycobacterium. There are two forms of 

tuberculosis: (a) pulmonary tuberculosis (PTB), 

which accounts for 80% of all cases of 

Abstract 

Background: Ca-125 is a large molecular-weight glycoprotein synthesized by 
different cells originating from the coelomic epithelium. Although classically 
it has been used to monitor the course of ovarian epithelial cancer, there are 
other established circumstances associated with high serum Ca -125 levels and 
pulmonary tuberculosis is one of them. Diagnosing pulmonary tuberculosis, 
which is not bacteriologically positive often very challenging. Because many 
procedures are available for such cases but they are of limited use because 
some of them are lengthy or expensive or need sophisticated equipment, 
highly skilled personnel, etc. Serum CA-125 is a rapid, relatively inexpensive 
investigation. Objective: The present study aimed to assess the role of CA-125 
in distinguishing pulmonary TB from bacterial pneumonia. Methods: This 
analytical cross-sectional study was conducted in the Department of Medicine, 
Dhaka Medical College Hospital for the period of March 2018 to September 
2020.100 pulmonary tuberculosis patients were taken in group I, and 100 
bacterial pneumonia patients were taken in group II according to selection 
criteria. Informed written consent was taken from each of the participants. All 
were subjected to detail clinical and demographic history along with thorough 
physical examination. Relevant investigations were done including serum CA-
125. All final data were collected in the semi-structured and pretested case 
record form. After data collection, data were checked for errors, and analysis 
was done.  Results: In this study, the mean CA-125 value was 62.29 (SD±31.51) 
IU/mL in group I(pulmonary tuberculosis). In group II (bacterial pneumonia) 
mean value was 22.95(±8.25) IU/mL. The mean value of CA-125 was 
significantly higher (p-value <0.001) in group I patients compared to group II. 
About 59.0% of patients in group I had a high level of serum CA-125 which 
had a significant difference from group II (p<0.001). ROC analysis of CA-125 
in the diagnosis of patients with active pulmonary tuberculosis showed a cut-
off value of ≥31.7 IU/mL had sensitivity, specificity, PPV, NPV, PLR, NLR, 
and accuracy of 72%, 87%, 84.7%, 75.7%, 5.54%, 0.321%, and 79.5% 
respectively. Conclusion: This study's findings stated that serum CA-125 may 
be a useful marker in distinguishing PTB from bacterial pneumonia. Therefore, 
further study with a more generalized study population is recommended. 
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tuberculosis, and is the infectious form of the 

disease; and (b) less common, non-infectious, 

extra-pulmonary tuberculosis (EPTB) which can 

affect any part of the body other than the lungs, 

e.g. lymph nodes, spine, pericardium, pleura, 

joints, genital urinary tract, and abdomen.[1] 

Pulmonary tuberculosis is further classified as 

either sputum smear-positive or sputum smear-

negative. A patient with both pulmonary and 

extra-pulmonary tuberculosis should be 

classified as a case of pulmonary tuberculosis 

because it is infectious.[1] Tuberculosis remains 

a major health problem globally. It is one of the 

top 10 causes of death worldwide. According to 

World Health Organization in 2017,[2] 10 million 

people suffered from TB, and 1.6 million died 

from the disease (including 0.3 million people 

with HIV). In 2017, an estimated 1 million 

children became ill with TB and 230000 children 

died of TB (including children with HIV-

associated TB). According to WHO Global TB 

Report 2016, Bangladesh is one of the world's 30 

high TB burden countries. About 73, 000 people 

die annually due to Tuberculosis. The Highest 

incidence rates of tuberculosis are found in 

developing countries like South-East Asia and 

Western Pacific regions (56%).[3] In 

Bangladesh70% of patients diagnosed under the 

national tuberculosis program are new smear-

positive patients, and 3% are relapsed. Rest 27% 

are smear-negative pulmonary and 

extrapulmonary patients, which is very low 

than expected (50-55%).[4]  Pulmonary 

tuberculosis (PTB), is diagnosed mainly by its 

symptoms, chest radiography, sputum smear 

microscopy, and culture of M. tuberculosis [5]. 

Sputum smear microscopy is inexpensive and 

simple, and people can be trained to do it 

relatively quickly and easily. In addition, the 

results are available within hours. The 

sensitivity of the sputum smear microscopy test 

is 50%-70%.[6]  Microscopic examination is 

performed with the Ziehl-Neelsen (ZN) 

staining. it is an operator-dependent technique, 

requires trained personnel, and is also time-

consuming as at least 100 microscopic fields 

need to be observed for at least 15 minutes.[7] In 

the case of both pulmonary TB and HIV co-

infection, the detection rate can be even lower.[8] 

With light Emitting Diode (LED) fluorescence 

microscopy (FM) about 10 % more positive 

smears can be detected compared to ZN.[9] 

However, in many cases of pulmonary TB, acid-

fast bacilli stains in sputum samples may be 

negative or respiratory specimens may not be 

available. Culture is the gold standard for TB 

diagnosis and drug-resistant testing. The 

sensitivity of Mycobacterium culture is between 

43% to 83%. Positive cultures for MTB confirm 

the diagnosis of TB disease. Commercially two 

types of broth culture systems; liquid and solid 

media are available. Culture in liquid media 

takes 4-14 days and 3-6 weeks in solid media. 

Culture needs specialized laboratories and 

skilled personnel which are often unavailable in 

most TB-endemic regions.[10] The polymerase 

chain reaction (PCR) has limited use in 

developing areas because of the high cost and 

the lack of special equipment and professional 

staff.[11,12] Expert MTB/RIF, a highly sensitive 
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and specific rapid, automated molecular test for 

the combined detection of tuberculosis and 

rifampicin resistance. In a meta-analysis, the 

pooled sensitivity and pooled specificity of 

MTB /RIF for pulmonary tuberculosis were 

90.4% and 98.4% respectively. The sensitivity 

and specificity of detecting RIF resistance were 

94.1% and 97.0%. For extrapulmonary 

tuberculosis, the overall pooled sensitivity was 

80.4% and the specificity was 86.1%.[13] But wide 

utilization is not still possible in low-income 

countries.[14] There are molecular methods for 

TB diagnosis. But the high cost, sophisticated 

equipment, or requirement for highly skilled 

personnel have precluded them from routine 

use, especially in low-income countries.[15] 

Different biochemical parameters like various 

markers of cellular activity, acute phase 

reactants, and enzymes have also been studied 

to use as helpful tools for this purpose.[16] In 

recent years, serum tumor markers have 

become a standard clinical method for tumor 

screening. Cancer antigen 125 is a high 

molecular weight glycoprotein (200 KDa). It 

was identified on the surface of the ovarian 

carcinoma cell line OVCA 433. Ca -125 is most 

consistently elevated in epithelial ovarian 

cancer, but can be elevated in some gynecologic 

(endometrial, fallopian tube) and non-

gynecologic (pancreatic, breast, colon, and 

lung) cancers.[17] Ca-125 levels have been found 

high in patients with pulmonary and 

extrapulmonary tuberculosis, including 

pleural, peritoneal, pelvic, milliary, and intra-

abdominal disease.[18] In pulmonary TB, it was 

claimed by Yilmaz et al. (2001)[19] that raised 

levels of Ca 125 can significantly increase the 

likelihood of tuberculosis activity. Fortun et al. 

(2009)[20] proposed the tumor marker Cancer 

antigen 125 as a useful diagnostic tool for 

tuberculosis. He also showed the diagnostic 

value of Ca-125 to differentiate pulmonary 

tuberculosis from other pulmonary infections 

by using a cut-off value of Ca-125 of 32.5 IU/ml, 

with sensitivity, specificity, positive predictive 

value, and negative predictive value of 68.6%, 

77.8%, 66.7%, and 79%, respectively. Said et al. 

(2013)[21] found that at a serum Ca 125 level of  

34.6 U/ml as a cut-off value, it had sensitivity, 

specificity, positive and negative predictive 

values, and diagnostic accuracy of 81.4%, 95%, 

95.6%, 79.2%, and 87.2%, respectively, among 

patients with active pulmonary TB. Then 

another study reported that the serum levels of 

CA125, CA199, and CEA in PTB were higher in 

pulmonary tuberculosis than those in the 

normal population and also showed CA-125 has 

good diagnostic performance for pulmonary 

tuberculosis (Jingjing et al. 2016).[22] These 

results from different studies provided a clue 

that tumor markers had potential clinical value 

for the diagnosis of PTB. There is only one study 

in Bangladesh showing that the CA-125 level 

was significantly higher in positive sputum for 

AFB patients than in negative patients. That 

study showed that serum CA-125 may be used 

as a marker for the diagnosis of active 

pulmonary tuberculosis.[23] But there is no study 

in Bangladesh showing the role of CA-125 to 

differentiate pulmonary tuberculosis from other 
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respiratory infections. Thus, the purpose of the 

present study was to assess the role of CA-125 

as a useful marker to distinguish pulmonary TB 

from bacterial pneumonia. 

Objectives 

General Objective 

To evaluate the status of CA-125 as a useful 
marker to distinguish pulmonary tuberculosis 
from bacterial pneumonia. 

Specific Objectives 

• To compare the levels of CA-125 among 
pulmonary TB and bacterial pneumonia. 

• To determine a cut-off value of CA-125 to 
distinguish pulmonary tuberculosis from 
bacterial pneumonia. 

• To determine the sensitivity, specificity, 
positive predictive value, negative predictive 
value, and likelihood ratios of the calculated 
cut-off value of CA-125. 

MATERIAL AND METHODS 

This was Hospital based cross-sectional 
analytical study. The patients were selected 
purposively. A total of 200 patients were 
included in this study- group I and group II, 100 
pulmonary tuberculosis patients were taken in 
group I and 100 bacterial pneumonia patients in 
group II. The study was conducted in the 
Department of Medicine, Dhaka Medical 
College Hospital. Dhaka Bangladesh From 
March 2018 to September 2020. (but actual 
enrollment started after ERC clearance in 
November 2019.  
 
 
 

Inclusion Criteria  
Group I  
• Patient’s age was 18 to 65 years.  
• Sputum smear microscopy positive for acid-

fast bacilli (AFB) or Xpert MTB/RIF positive 
and 

• Radio-logically, lung parenchymal 
abnormalities-Diffuse patchy 
opacity/consolidation /cavitary lesion, etc 
and 

• Clinical symptoms of active pulmonary TB -
cough for 3 weeks or more, hemoptysis, 
fever, loss of appetite, weight loss, night 
sweats (Any two) 

Group II  
• Patient’s age was 18 to 65 years.  
• Radiological evidence of consolidation and  
• Clinical symptoms of pneumonia, cough, 

fever, expectoration-mucopurulent, 
hemoptysis, (rusty color), pleuritic chest pain 
(Any two) and 

• With or without sputum smear positive for 
bacteria or culture positive, and 

• Sputum smear-negative for acid-fast bacilli 
(AFB) or Xpert MTB/RIF negative. 

Exclusion Criteria  
• History of previous pulmonary or 

extrapulmonary TB or ongoing TB treatment  
• Any known condition which might increase 

serum CA-125 level-pregnancy, 
menstruation, Known malignancy in the 
body, benign gynecological lesions, pelvic 
inflammatory disease (PID), patients with 
known liver, renal or cardiac diseases, any 
known pulmonary disease other than 
pneumonia or PTB. 
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RESULTS 

 
Figure 1:  Bar chart showed sex-wise 
participants. (N=200) 
 

 
Figure 2:  Line chart showed Sign-symptoms of 
Patients. (N=200) 
 

 
Figure 3: Erythrocyte sedimentation rate (ESR) 
level among the groups (N=200). 

 
Figure 4: C-reactive protein (CRP) level among 
the groups (N=200) 
 

 
Figure 5: Mantoux test level in different groups 
of the study population (N=200) 
 

 
Figure 6: Sputum examination among different 
groups of the study population (N=200) 
 
About 34% of group I patients had positive 
sputum smear microscopy examination for 
AFB, 66% had positive Xpert MTB/RIF and 15% 
had positive gram staining. In group II  49% had 
positive sputum Gram staining. 
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Figure 7: ROC analysis of CA 125 in the 
diagnosis of patients with active pulmonary 
tuberculosis. 
 

 
Table 1: Distribution of study population according to age group (N=200) 
Age Group Group I (Pulmonary TB) n(%) Group II (Pneumonia) n(%) P-value 

18-30 yrs. 18(18.0%) 0 <0.001 

31-40 yrs. 25(25.0%) 9(9.0%) 

41-50 yrs. 30(30.0%) 22(22.0%) 

51-60 yrs. 21(21.0%) 41(41.0%) 

>60 yrs. 6(6.0%) 28(28.0%) 

Mean age (years) 42.59±12.73 54.02±9.49 

 
Table 2: Distribution according to occupation (N=200) 
Occupation Group I (Pulmonary TB) n(%) Group II (Pneumonia) n(%) 

Housewife 15(15.0%) 29(29.0%) 

Service holder 30(30.0%) 27(27.0%) 

Businessman 21(21.0%) 19(19.0%) 

Farmer 16(16.0%) 15(15.0%) 

Unemployed 9(9.0%) 10(10.0%) 

Student 9(9.0%) 0(0.0%) 

 
Table 3: Distribution of study population according to socio-economic status (N=200) 
Socio-economic status Group I (Pulmonary B) n(%) Group II (Pneumonia) n(%) 

low income 46(46.0%) 41(41.0%) 

Middle income 51(51.0%) 54(54.0%) 

High income 3(3.0%) 5(5.0%) 

 
Table 4: Sign-symptoms of study Population (N=200) 
Clinical features Group I (Pulmonary TB) n(%) Group II (Pneumonia) n(%) 

Cough 100(100.0%) 91(91.0%) 

Sputum 81(81.0%) 58(58.0%) 
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Fever 73(73.0%) 94(94.0%) 

Weight loss 46(46.0%) 0(0.0%) 

Chest pain 24(24.0%) 56(56.0%) 

Shortness of breath 25(25.0%) 57(57.0%) 

 
Table 5: X-ray findings in the study population (N=200) 
X-ray findings Group I (Pulmonary TB) n(%) Group II (Pneumonia) n(%) 

Chest X-ray findings 

Patchy opacity 40(40.0%) 0(0.0%) 

Consolidation in different lobe 22(22.0%) 100(100.0%) 

Cavitary lesion 7(7.0%) 0(0.0%) 

Upper lobe consolidation 28(28.0%) 0(0.0%) 

Others 3(3.0%) 0(0.0%) 

Additional Chest X-ray findings 

Pleural effusion 10(10.0%) 45(45.0%) 

Collapse 8(8.0%) 0(0.0%) 

Lymphadenopathy  20(20.0%) 0(0.0%) 

 
Table 6: Comparison between the 2 groups according to serum CA-125 values (N=200) 
 CA-125 level  (IU/L) CA-125 range (min-max) P value 

Group I (Pulmonary TB) 62.29±31.51 16.60-130.0 <0.001 

Group II (Bacterial pneumonia) 22.95±8.25 2.60-37.40 

 
AUC Std. Error P-value Asymptotic 95% CI 

Lower Bound Upper Bound 

0.880 0.025 <0.001 0.831 0.928 

*AUC: Area under the curve; CI: Confidence Interval 

ROC analysis of CA-125 in the diagnosis of patients with active pulmonary tuberculosis found an AUC 
of 0.880 (95% CI 0.831-0.928) which was statistically significant (p<0.001). A cut-off value measured 
≥31.7 U/mL showed 72% sensitivity and 87% specificity. 
  
Table 7: Cross-tabulation of Serum CA-125 with pulmonary TB and bacterial pneumonia based on 
derived cut-off value. 
Serum CA-125 

level (U/mL) 

Pulmonary TB Total 

Yes No 

≥31.7(U/mL) True Positive 72 False Positive 13 All patient (TP+FP) 85 

<31.7 (U/mL) False Negative 28 True Negative 87 All patient (FN+TN) 115 

 All patients with EV 

(TP+FN) 100 

All patients without EV 

(FP+TN) 100 

200 
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Among 100 cases a cut-off value of serum CA-125 of ≥31.7 U/mL could detect truly 72 cases of 
Pulmonary Tuberculosis. 
 

 
Figure 8: Diagnostic accuracy of Serum CA-125 
to distinguish pulmonary TB from bacterial 
pneumonia. 
 
A cut-off value of Serum CA-125≥ 31.7 U/mL 
showed sensitivity, specificity, PPV, NPV, PLR, 
NLR, and accuracy72%, 87%, 84.7%, 75.7%, 
5.54%, 0.321%, and 79.5% respectively. 
 

DISCUSSION 

According to World Health Organization 

(2011)[24] many people have had undetected 

tuberculosis (TB) for a long time. late detection 

of PTB increases the risk of the disease 

transmission to the community, also results in 

poor health outcomes, or causes physical, and 

mental distress and economic hardship to the 

individual and their family. The Global TB 

burden is declining slowly. It could be 

expedited by programs focusing on early 

diagnosis and treatment. Globally remarkable 

efforts are being made to accelerate the 

development and expansion of new diagnostic 

technologies. However, diagnosing pulmonary 

tuberculosis remains dependent upon sputum 

smear and culture, chest radiography, and 

clinical sign symptoms. Currently, 57% of 

global tuberculosis patients are being 

diagnosed bacteriologically.[25] However, in 

some cases of pulmonary TB, Acid Fast Bacilli 

stains in sputum samples may be negative or 

respiratory specimens may not be available, and 

other methods have to be used to establish the 

diagnosis of TB.[15] The tumor marker Cancer 

antigen-125 (CA-125) has been studied as a 

useful diagnostic tool for tuberculosis and its 

role to differentiate pulmonary tuberculosis 

from other pulmonary infections has also been 

studied.[20] The current study aimed to detect if 

there is any role of tumor marker CA-125 as a 

tool in distinguishing pulmonary tuberculosis 

from bacterial pneumonia. In this study, the 

total number of respondents was 200.Among 

them, 100 patients with pulmonary tuberculosis 

(PTB), the majority of respondents were aged 

between 41-50 years (30.0%) followed by 25% at 

31-40 years with a mean age of 42.59±12.73 

years. Among 100 pneumonia patients, the 

majority were in the age group of 51-60 years 

(41.0%) followed by 28% in >60 years with a 

mean age of 54.02±9.49 years. A hospital-based 

study in India found that about 72.5% of 

patients with PTB were above 40 years of age 

[26]. Another study in India showed that 61.7% 

patients of with pulmonary tuberculosis were 

within the age group of 15 - 34 years.[28] Among 

infected persons, the incidence of tuberculosis 

was highest during late adolescence and early 
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adulthood the reasons are unclear.[29]  The 

majority of patients in this study in both 

pulmonary TB (73.0%) and pneumonia (61.0%) 

were male. In a previous study, the differences 

in sociodemographic characteristics in two 

periods, from the very beginning of the 21st 

century and 10 years after, were examined. In 

both observed periods, male people suffered 

from tuberculosis more frequently.[29] Among 

hospitalized pneumonia patients studied by[30] 

found the majority of patients were male. The 

majority of patients were service holders in 

group I (30.0%) and housewife in group II 

(29.0%). Most of the patients belonged to a 

middle-income family in our study, 51.0% and 

54.0 % respectively in group I and group II. 

Cough was the predominant clinical feature 

found in 100% of patients, followed by 81% 

sputum, 73% fever, and 46% weight loss. Sajith 

et al. (2015) found in their study about clinical 

features of tuberculosis that cough with 

expectoration is prevalent in 96.5% of patients 

followed by weight loss (80.7%), fever (73.7%), 

and loss of appetite (54.4%). ESR was in the level 

of 50-100 mm in 1st hour in 67% of PTB 

cases,15% had >100 mm and in pneumonia, it 

was only 21% had ESR in 50-100 mm. Mandal 

and Chavan (2016)[31] found ESR was elevated 

in 87 (87%) and normal in 26 (26%) of PTB 

patients. The mean ESR in all patients was 67.6 

mm/hr. 55.0% of pneumonia patients had CRP 

levels between 50-100 mg/L compared to 33% 

in PTB. 92% of CAP patients had elevated CRP 

with a median value of 65 mg/L found in a 

study by Lagerström, Engfeldt, and Holmberg 

(2006).[32] About 67% had Mantoux test positive 

in PTB cases with 100% negative in the 

pneumonia group. Sputum examination 

revealed that 34% had sputum smear 

microscopy positive for AFB, and 66% had 

sputum Xpert MTB/RIF positive for AFB in the 

PTB group. X-ray findings showed that 40.0% 

had patchy opacity, 28.0% had upper lobe 

consolidation, and 100% of patients with 

pneumonia had consolidation in different lobes. 

In the current study, it was found that mean 

CA-125 levels were significantly higher (p-

value <0.001) among group I that is in 

pulmonary tuberculosis (62.29±31.51 U/mL) 

compared to bacterial pneumonia group 

(22.95±8.25U/mL). About 59% of PTB cases had 

a high level of CA-125 level (≥46 U/mL) while 

among pneumonia patients, 100% had a normal 

CA-125 level (<46 U/mL). A similar study by 

Mohammad et al. (2016)[33] found significantly 

higher mean CA-125 value in pulmonary TB 

patients (65.58±6977 U/mL) compared to the 

pneumonia group (18.36 ± 8.89, P=0.004), which 

is to some extent close to the value in the present 

study. In Said et al. (2013)[21] study It was found 

that mean Ca 125 levels were significantly 

higher in pulmonary tuberculosis (93.5 ± 138.9 

U/ml) compared to the pneumonia group 

(B1=31.2 ± 34.2, P=0.03). This value is much 

higher than the present study, probably due to 

extent of radiological changes in the lungs and 

different methods of measuring CA-125.As Said 

et al. (2013)[21] showed a significant correlation 

between radiological extensive disease and 

increased levels of CA-125 (r = 0.56, P = 0.003). 
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Besides different methods of measuring CA-125 

can result in inconsistency of CA125 levels.[34] 

On the other hand, Kim et al. (2010)[35] study 

showed a lower mean value of CA-125 in 

patients with active pulmonary TB (54.5± 22.4) 

lower than in our study. This may be due to the 

difference in ways of the diagnosis of 

tuberculous patients. They depend on sputum 

culture while in this research; we depended on 

sputum smear-probably with a higher bacillary 

load than culture. ROC analysis of CA-125 in 

the diagnosis of patients with active pulmonary 

tuberculosis found that, at a serum CA-125 of 

≥31.7 U/mL as a cut-off value, it had sensitivity, 

specificity, positive and negative predictive 

values, positive and negative Likelihood ratios, 

and diagnostic accuracy of 72%, 87%, 84.7%, 

75.7%, 5.54%, 0.321%, and 79.5% respectively. 

For estimation of the activity of TB, Yilmaz et al. 

(2001)[36] found a sensitivity and specificity of 

Ca 125 to be 97.5% and 100%, respectively at a 

31 U/mL cut-off point. Fortún et al. (2009)[20] 

found a cut-off value of CA-125 for TB diagnosis 

of 32.5 IU/mL, with sensitivity, specificity, 

positive predictive value, and negative 

predictive value of 68.6%, 77.8%, 66.7%, and 

79%, respectively. Said et al (2013)[21] found the 

sensitivity and specificity of Ca-125 to be 81.4% 

and 95%, respectively, at a 34.6 U/ml cut-off 

point. Mohammad et al. (2016)[33] showed that 

at a serum CA-125 level of 21.05 U/mL as a cut-

off value, CA-125 had sensitivity, specificity, 

positive and negative predictive values, and 

diagnostic accuracy of 82.5%,72.5%, 77.3%, 

83.3%, and 80.0% respectively. 

CONCLUSIONS 

The present study seems to conform to the 

results of other similar studies that, serum CA-

125 levels in patients with active pulmonary 

tuberculosis are significantly higher than those 

observed in patients with pneumonia. So serum 

CA-125 level measurement may guide the 

clinicians as a useful marker to differentiate 

pulmonary tuberculosis from bacterial 

pneumonia in suspected cases when AFB stain 

of respiratory samples is negative or not 

available. Therefore, further study is necessary 

to get a more precise result and further 

recommendations.  

Limitations 

This was a single-center study. Sputum smear 

microscopy for Gram stain and/or culture 

could not be done in all pneumonia patients. 

The sample size was small. 

Recommendation 
Further study with a more generalized study 

population is recommended. Serum CA-125 

level measurement may help clinicians by 

acting as a useful marker to differentiate 

pulmonary tuberculosis from bacterial 

pneumonia when sputum or respiratory 

samples are negative for AFB or not available. 
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