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ABSTRACT

السل  في تشخيص مرض   CA-125 السريرية ملستوى مصل  األهمية  تقييم  األهداف: 
الرئوي عند كبار السن.

املنهجية: قمنا بإجراء حتليل بأثر رجعي  لعدد 1613 مشارًكا - من املرضى واملشاركني 
مستشفى  في  باملستشفى  أقاموا  الذين  عاًما(   60 عن  أعمارهم  تقل  )الذين  األصحاء 
قمنا  حيث  2021م،  يناير  وحتى  2015م  فبراير  من  الفترة  خالل  ببكني  شيجيتان 
بتقسيمهم إلى 4 مجموعات: مجموعة السل الرئوي )مجموعة 1( ، مجموعة األمراض 
 ،  )3 )مجموعة  اخلبيثة  غير  الرئوية  األمراض  مجموعة   ،  )2 )مجموعة  اخلبيثة  الرئوية 
املخبرية  الفحوصات  بيانات  وحتليل  جمع  أجرينا   .)4 )مجموعة  األصحاء  واملشاركني 
احملوسب  املقطعي  التصوير  ونتائج  البدني  الفحص  ونتائج  الدميوغرافية  باملعلومات  اخلاصة 

.CA-125 والنتائج النسيجية املرضية والسل املتفطرة ومستويات مصل

املستوى  كان  مريضا.   893 و  سليمًا  مشاركًا   720 الدراسة  شملت  النتائج: 
 ،42.5(  1 املجموعة  في   CA-125 ملصل  الطبيعي  غير  واملعدل  املتوسط 
املجموعة  في  املوجودة  تلك  من  أعلى   )49.5%  ،34.4(  2 واملجموعة   )57.3%
أظهر  كما   .)p<0.05(  )0.4%  ،8.6(  4 واملجموعة   )29.2%  ،21.1(  3
 CA-125 مصل  مستوى  أن   95% ثقة  بدرجة  الترتيبي  االنحدار  حتليل  منوذج 
نقص   ،]CI= 2.749،1.876-4.027[ الرئوي  بالسل  ملحوظ  بشكل  مرتبط 
 CI=7.364[ املصلي  االنصباب   ،]CI=1.519،1.114-2.070[ الدم  ألبومني 
 ،]CI=2.206 ،1.518-3.204[ اخلبيثة  الرئوية  األمراض   ،]،5.346-10.143
الرئوي  القلب  وأمراض   ]CI=3.216 ،2.087-4.956[ التنفسي  الفشل 

.]CI=2.990 ،1.282-6.973[

اخلالصة: على الرغم من أنه ميكن استخدام مستويات CA-125 املرتفعة كعالمة محتملة 
لتشخيص مرض السل الرئوي عند كبار السن ، إال أنه يتأثر بعوامل متعددة منها االنصباب 

املصلي ، لذلك يجب استخدام هذه العالمة بحذر.

Objectives: To assess the clinical significance of serum 
CA-125 levels in elderly patients with pulmonary 
tuberculosis )PTB(.

Methods: We retrospectively analyzed 1613 
participants–patients )aged ≥60 years( admitted to the 
Beijing Shijitan Hospital, Beijing, China from February 
2015 to January 2021 and healthy participants, divided 
into 4 groups: PTB )group 1(, pulmonary malignancies 
)group 2(, pulmonary non-malignant diseases )group 
3(, and healthy participants )group 4(. Data concerning 
demographics, physical examination findings, computed 
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tomography, histopathological examination, and 
laboratory tests for Mycobacterium tuberculosis and serum 
CA-125 levels were collected and analyzed.

Results: There were 720 healthy individuals and 893 
patients in the study. The median levels and abnormal 
rates of CA-125 in groups 1 )42.5, 57.3%( and 2 
)34.4, 49.5%( were higher than those in groups 3 
)21.1, 29.2%( and 4 )8.6, 0.4%( )p<0.05(. The ordinal 
logistic regression analysis model revealed significant 
associations between CA-125 levels and PTB )OR and 
95% confidence interval [CI]: 2.749 )1.876-4.027((, 
hypoproteinemia [OR and 95% CI: 1.519 )1.114-
2.070(], serous effusion [OR and 95% CI: 7.364 )5.346-
10.143(], pulmonary malignancy [OR and 95% CI: 
2.206 )1.518-3.204(], respiratory failure [OR and 95% 
CI: 3.216 )2.087-4.956(], and cor pulmonale [OR and 
95% CI: 2.990 )1.282-6.973(].

Conclusion: Although elevated CA-125 levels may serve 
as a potential marker for diagnosing PTB in the elderly, 
they are affected by multiple factors, including serous 
effusion. Hence, caution is warranted while using this 
marker.

Keywords: tuberculosis, pulmonary, antigen, CA-125, 
elderly, effusion, pleural
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Tuberculosis )TB( is a communicable bacterial 
disease that typically affects the lungs.  As one 

of the top 10 causes of mortality in the world, it has 
been reported that approximately 10 million people 
suffered from TB in 2019 across the globe, of which 
1.4 million people succumbed to the disease.1 While 
the disease can affect any age group, TB in older people 
is becoming a major public health and clinical concern, 
particularly in light of the aging global population. 
TB-related morbidity in older adults is higher than that 
in other 10-year age interval.2 Despite the availability of 
effective treatment, the proportion of elderly patients 
with active TB is still high and even rising in certain 
countries.3,4 Furthermore, this rise in disease incidence 
is disproportionately greater than the overall increase 
in the elderly population of the world.3,4 The reported 
incidence of TB in older people ranges from 13.2 
per 100,000 people )Australia( to as high as 2194 
cases per 100,000 )Cambodia( in some Asia-Pacific 
countries, which is several fold than that in the younger 
population.4 According to an epidemiological survey of 
TB in China, the incidence of TB increased with age, 
peaking in the 75-79 years age group at 866 cases per 
100,000 people.5,6

Elderly patients with PTB experience atypical 
clinical symptoms and have a more complicated and 
longer disease course, a greater diversity of chest imaging 
findings with more extensive lesion distribution, and 
higher rates of misdiagnosis and missed diagnosis.7 
Additionally, adverse reactions to anti-tubercular agents 
are more likely to occur in elderly PTB patients than 
in other age groups. Since early detection of PTB in 
the elderly is clinically challenging, it leads to poorer 
treatment outcomes and a potential increase in 
mortality. Therefore, rapid and accurate diagnosis is of 
paramount importance for treating and preventing the 
further spread of the disease. 

Chest radiographic examination, acid-fast bacilli 
)AFB( staining, and Mycobacterium culture are the most 
commonly used approaches to diagnose pulmonary 
tuberculosis )PTB(. Although clinically efficient, 
these methods have concerns regarding sensitivity and 
variability. Other more sensitive and rapid molecular 
detection methods require advanced laboratory 
equipment and are more expensive, thereby limiting 
their application in resource-limited regions. Notably, 

in some patients with PTB, AFB staining, sputum 
cultures, and deoxyribonucleic acid )DNA( testing for 
Mycobacterium tuberculosis )M.tb( may be negative or 
unavailable, necessitating the need for other diagnostic 
methods. In such patients, serological rapid diagnostic 
methods may be beneficial. One such accurate and rapid 
serological method, Interferon-Gamma Release Assay 
)IGRA(, has been used to diagnose M.tb infection; 
however, the detection results have not been associated 
with treatment response and disease activity.8,9 Besides 
IGRA, CA-125, a high molecular weight glycoprotein 
expressed in the epithelial cells of the endometrium and 
fallopian tubes and mesothelial cells of the peritoneum, 
pericardium, and pleura, has been used as a diagnostic 
marker for PTB.10 Previous studies have reported an 
association between serum CA-125 and active PTB, 
suggesting its clinical significance in diagnosing PTB. 
However, other authors have expressed their concerns 
regarding the results being biased toward patients with 
serous effusions.11 The use of CA-125 in the diagnosis 
of PTB in the elderly population has been poorly 
studied.11 Therefore, we conducted this study to assess 
the clinical value of CA-125 levels in diagnosing elderly 
PTB.

Methods. In this retrospective study, all participants 
were from the Beijing Shijitan Hospital, Beijing, 
China between February 2015 and January 2021 were 
enrolled using the following criteria: i( aged ≥60 years; 
ii( inpatients with complete clinical data available; 
iii( patients having active PTB as determined by at least 2 
AFB-positive sputum smears, a positive Mycobacterium 
culture, or positive DNA testing for M.tb; iv( patients 
with pulmonary malignancy or non-malignant diseases 
diagnosed by clinical signs and symptoms, radiographic 
pulmonary abnormalities, and histopathology; 
v( healthy participants from health examination center 
of the Beijing Shijitan Hospital without respiratory 
diseases and any malignant diseases. Outpatients and 
patients with gynecologic conditions were excluded.

The study was carried out according to the principles 
of the Helsinki Declaration and was approved by the 
Ethics Committee of Beijing Shijitan Hospital, Beijing, 
China. The need for informed consent was waived off 
by the committee owing to the retrospective nature of 
the study.

All participants were classified into 4 groups: 
group 1–patients with newly diagnosed PTB and PTB 
combined with non-malignant pulmonary diseases; 
group 2–patients with pulmonary malignancies with 
or without concomitant non-malignant pulmonary 
diseases; group 3–patients with non-malignant 

Disclosure. Authors have no conflict of interests, and the 
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pulmonary disorders other than PTB; and group 4–
healthy participants. For this study, pulmonary non-
malignant diseases included pneumonia, pulmonary 
emphysema, bronchial infection, pulmonary interstitial 
fibrosis, and chronic obstructive pulmonary disease 
)COPD(. Each patient with PTB was randomly 
matched with 4 to 5 patients with pulmonary non-TB 
diseases and 4 to 5 healthy participants.

All patient data were extracted from the Hospital 
Information System of the Beijing Shijitan Hospital, 
Beijing, China. The data collection sheet included 
information about age, gender, current diseases, 
medical history, complications, and serum CA-125 
levels. A value of ≥35 U/mL for serum CA-125 levels 
was considered abnormal.

Statistical analysis.  Datasets were analyzed by using 
IBM SPSS Statistics for Windows, version 22.0 )IBM 
Corp., Armonk, N.Y., USA(. Categorical variables 
were expressed as frequency )n( and percentages )%(, 
and median [25th percentile )P25(, 75th )P75(] or 
mean±standard deviation )x±s( was used for continuous 
variables.  CA-125 levels were divided into 4 grades: <35 
U/mL, 35–69 U/mL, 70–139 U/mL, and >140 U/mL, 
and factors influencing CA-125 levels were identified 
by the ordinal logistic model. 

Results. We enrolled a total of 1613 study 
participants, which included 720 healthy individuals 
)group 4( and 893 patients )groups 1 through 3(. 
Group 1 included 20 patients with PTB and 137 
patients with PTB complicated with non-malignant 
pulmonary diseases. Group 2 included 113 patients 
with pulmonary malignancies and 196 patients with 
pulmonary malignancies combined with non-malignant 
pulmonary diseases. Group 3 included 415 patients 
with non-malignant pulmonary diseases. In addition 
to groups 1, 2, and 3, two cases of PTB combined 
with pulmonary malignancies and ten cases of PTB 
complicated with pulmonary malignancies and non-
malignant diseases were also enrolled in multivariate 
analysis. Figure 1 presents typical radiographic features 
of patients belonging to groups 1 to 3.

Group-wise comparison of demographic 
characteristics and CA-125 levels.  In all participants 
)in groups 1 to 4(, the differences in gender, age, and 
levels and abnormal rate of serum CA-125 among the 4 
groups were statistically significant )Table 1(.

Additionally, the patients were further divided into 
groups based on the presence or absence of serous 
effusion along with the disease. In participants with 
serous effusion )in groups 1 to 3(, the differences in 
gender, age, and levels and abnormal rate of serum 

CA-125 among the 3 groups were statistically significant 
)Table 2(.

Likewise, in participants without serous effusion 
)in groups 1 to 4(, the differences in gender, age, and 
levels and abnormal rate of serum CA-125 among the 4 
groups were statistically significant )Table 3(.

Factors influencing the CA-125 levels. The 
association between serum CA-125 levels and patients’ 
gender, age, diagnoses, and complications were analyzed 
using an ordinal logistic regression model; the factors 
and assignment are shown in Table 4. There was no 
collinearity among the variables )the tolerance of each 
variable >0.1, variance inflation factor <5(, and the test 
of parallel lines revealed that the regression equations 
were parallel to each other )χ2=50.411, p=0.537(, so 
the present data could be analyzed by ordinal logistic 
regression. Based on this, we found that significant 
associations exist between serum CA-125 levels and 
PTB, hypoproteinemia, serous effusion, pulmonary 
malignancy, respiratory failure, and cor pulmonale 
)Table 5(.

Discussion. Typically, the presence of M.tb or its 
DNA in respiratory samples is used to confirm the 
diagnosis of PTB. However, in some patients, M.tb may 

Figure 1 - Representative radiographic figures of patients. A( Patients 
form group 1, without serous effusion, AFB: 3+, serum CA-
135 level; B(  Patient from group 1, with serous effusion, 
AFB: 2+, serim CA-125 level: 250.7 U/mL; C( Patient 
from group 2, without serous effucion, serum CA-125 level: 
186.0 U/mL; D( Patient from group 2, with serous effusion, 
serum CA-125 level: 195.5 U/mL; E( Patient fromo group 3, 
wihtout serous effusion, serum CA-125 level: 7.1 U/mL; F( 
Patient from gruop 3, with serous effusion, serum CA-125 
level: 120.0 U/mL. AF: acid-fats bacilli.
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Table 1 - Comparison of demographic characteristics and serum CA-125 levels among the 4 study groups.

Group
Gender (n)

Age (x±s) CA-125                   
[Median (P25, P75)]

Abnormal rate of    
CA-125 (%)Male Female

Group 1 101 56 76.8±10.5 42.5 )21.0, 86.2( 57.3
Group 2 204 105 69.1±8.2 34.4 )14.0, 105.4( 49.5
Group 3 234 181 77.4±10.1 21.1 )12.7, 40.5( 29.2
Group 4 445 275 69.0±8.1 8.6 )1.2, 12.1( 0.4
Total test statistic 7.806 104.106 735.183 444.372
Total p-value 0.05 <0.001 <0.001 <0.001
Group 1 versus group 2 χ2=0.131, p=0.717 t=7.670, p p <0.001 H=101.997, p=0.146 χ2=2.545, p=0.111
Group 1 versus group 3 χ2=2.964, p=0.085 t=0.625, p=0.454 H=223.156, p<0.001 χ2=38.822, p<0.001
Group 1 versus group 4 χ2=0.350, p=0.554 t=7.778, p<0.001 H=757.531, p<0.001 χ2=440.334, p<0.001
Group 2 versus group 3 χ2=6.879, p=0.009 t=8.295, p<0.001 H=121.160, p=0.003 χ2=31.207, p<0.001
Group 2 versus group 4 χ2=1.648, p=0.199 t=0.109, p=0.858 H=655.535, p<0.001 χ2=405.222, p<0.001
Group 3 versus group 4 χ2=3.218, p=0.073 t=8.403, p<0.001 H=534.375, p<0.001 χ2=223.448, p<0.001

P25, the 25th percentile; P75, the 75th percentile.

Table 2 - Comparison of gender, age, and levels and abnormal rates of serum CA-125 among the four groups with serous effusion.

Group
Gender (n)

Age (x±s) CA-125        
[Median (P25, P75)]

Abnormal rate of 
CA-125 (%)Male Female

Group 1 43 12 78.7±10.2 71.2 )38.8, 173.9( 81.8
Group 2 73 55 71.0±8.9 99.8 )44.1, 175.4( 79.7
Group 3 56 47 80.9±9.8 52.0 )24.7, 107.4( 62.1
Total test statistic 9.415 34.109 13.182 11.364
Total p-value 0.009 <0.001 0.001 0.003
Group 1 versus group 2 χ2=7.415, p=0.006 t=7.717, p<0.001 H=14.551, p=0.826 χ2=0.111, p=0.740
Group 1 versus group 3 χ2=8.689, p=0.003 t=2.233, p=0.159 H=25.100, p=0.208 χ2=6.492, p=0.011
Group 2 versus group 3 χ2=0.164, p=0.685 t=9.950, p<0.001 H=39.651, p=0.001 χ2=8.695, p=0.003

P25, the 25th percentile; P75, the 75th percentile.

Table 3 - Comparison of gender, age, and levels and abnormal rates of serum CA-125 among the four groups without serous effusion.

Group
Gender )n(

Age )x±s( CA-125
[Median )P25, P75(]

Abnormal rate of 
CA-125 )%(Male Female

Group 1 58 44 75.8±10.5 31.2 )18.1-68.3( 44.1
Group 2 131 50 67.8±7.3 18.0 )10.7-40.0( 28.2
Group 3 178 134 76.3±10.0 17.6 )11.3-30.1( 18.3
Group 4 445 275 69.0±8.1 8.6 )1.2, 12.1( 0.4
Total test statistic 12.601 69.316 487.826 250.03
Total p-value 0.006 <0.001 <0.001 <0.001
Group 1 versus group 2 χ2=7.077, p=0.008 t=7.956, p<0.001 H=183.969, p=0.001 χ2=7.396, p=0.007
Group 1 versus group 3 χ2=0.001, p=0.973 t=0.491, p=0.619 H=198.197, p<0.001 χ2=27.661, p<0.001
Group 1 versus group 4 χ2=0.919, p=0.338 t=6.754, p<0.001 H=613.759, p<0.001 χ2=310.316, p<0.001
Group 2 versus group 3 χ2=11.499, p=0.001 t=8.447, p<0.001 H=14.228, p=1.000 χ2=6.572, p=0.010
Group 2 versus group 4 χ2=7.008, p=0.008 t=1.202, p=0.096 H=429.790, p<0.001 χ2=197.834, p<0.001
Group 3 versus group 4 χ2=2.056, p=0.152 t=7.245, p<0.001 H=415.562, p<0.001 χ2=126.692, p<0.001

P25, the 25th percentile; P75, the 75th percentile.

not be detectable in the respiratory sample, or a sample 
may not be available; in these patients, serological tests, 
such as the detection of CA-125, can be used to assist 
the diagnostic process.

Owing to the physiological aging of different organs 
and a concomitant decline in immunity, PTB in the 

elderly is associated with several complications and 
atypical symptoms.7 The primary clinical symptoms 
and signs of PTB in elderly patients include cough, 
expectoration, hemoptysis, weight loss, night sweats, 
fatigue, dyspnea, and chest pain.4,12 However, these 
clinical manifestations are non-specific, and a similar 
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Table 4 - Assignment for CA-125 levels and risk factors.

Factors n Assignment Factors n Assignment
CA-125 (U/ml) Liver non-malignant 

diseases
227 Yes = 0                                              

No = 1
<35 522 0 Hypoproteinemia 419 Yes = 0                                              

No = 1
35- 145 1 Hyperlipidemia 297 Yes = 0                                              

No = 1
70- 122 2 Pleural lesions 121 Yes = 0                                              

No = 1
140- 104 3 Coronary heart disease 399 Yes = 0                                              

No = 1
Gender Heart failure 32 Yes = 0                                              

No = 1
Male 547 0 Serous effusion 290 Yes = 0                                              

No = 1
Female 346 1 Pulmonary emphysema 168 Yes = 0                                              

No = 1
Age (year) Renal cyst/renal calculus 165 Yes = 0                                              

No = 1
60- 356 0 Bronchial diseases 350 Yes = 0                                              

No = 1
70- 214 1 Pulmonary interstitial 

fibrosis
150 Yes = 0                                              

No = 1
80- 255 2 COPD 141 Yes = 0                                              

No = 1
90- 68 3 Pulmonary malignancies 321 Yes = 0                                              

No = 1
PTB 169 Yes = 0                                              

No = 1
History of other 

malignant tumors
57 Yes = 0                                              

No = 1
Obsolete PTB 70 Yes = 0                                              

No = 1
Respiratory failure 155 Yes = 0                                              

No = 1
Pneumonia 570 Yes = 0                                              

No = 1
Pyohemia 87 Yes = 0                                              

No = 1
Diabetes mellitus 266 Yes = 0                                              

No = 1
Cor pulmonale 23 Yes = 0                                              

No = 1
Arteriosclerosis 334 Yes = 0

No = 1
PTB: pulmonary tuberculosis, COPD: chronic obstructive pulmonary disease

Table 5 - Factors influencing serum CA-125 levels in elderly patients.

Factors β SE Wald χ2 P-value OR
95% CI for OR

Lower Upper
PTB 1.011 0.1949 26.925 <0.001 2.749 1.876 4.027
Hypoproteinemia 0.418 0.1580 6.997 0.008 1.519 1.114 2.070 
Serous effusion 1.997 0.1634 149.340 <0.001 7.364 5.346 10.143 
Pulmonary malignancy 0.791 0.1905 17.244 <0.001 2.206 1.518 3.204
Respiratory failure 1.168 0.2206 28.028 <0.001 3.216 2.087 4.956 
Cor pulmonale 1.095 0.4320 6.428 0.011 2.990 1.282 6.973 

PTB: pulmonary tuberculosis, β: regression coefficient, SE: standard error;, OR: odds ratio, CI: confidence interval

clinical picture may be encountered in pulmonary 
malignancies or non-malignant pulmonary diseases 
other than PTB. Furthermore, the chest imaging 
findings in the elderly may not be typical of PTB in 
terms of the location and pattern of the lesions, and 

the sensitivity of bacteriological examination is low and 
variable.13-15 Notably, it is also difficult for elderly PTB 
patients to produce high-quality respiratory specimens 
for bacteriological detection. Previous studies have 
stated that, in the elderly, the sensitivity of tuberculin 
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skin test )TST( in diagnosing latent TB infection 
)LTBI( is lower, and there are more indeterminate 
results for IGRA in diagnosing LTBI.13-16 In addition, 
the positivity rate of IGRA in the diagnosis of TB is 
lower in older adults than in young people, and the 
sensitivity decreases with age.17,18

In the present study, we assessed the clinical value 
of serum CA-125 levels in elderly PTB patients 
)≥60 years old(. We found that the median levels and 
abnormal rates of serum CA-125 were higher in PTB 
patients and in patients with pulmonary malignancies 
than in patients with non-malignant pulmonary 
disorders and in healthy participants )p<0.05(. 
However, the differences in level and abnormal rate 
of serum CA-125 between PTB patients and patients 
with pulmonary malignancies were not statistically 
significant )p>0.05(. We also found that in participants 
with serous effusion, the median level and abnormal 
rate of serum CA-125 were higher in patients with 
pulmonary malignancies than in patients with non-
malignant pulmonary disorders )p<0.05(. However, 
the differences in serum CA-125 levels between PTB 
patients and patients with pulmonary malignancies, 
and between PTB patients and patients with non-
malignant pulmonary disorders were not statistically 
significant )p>0.05(. The abnormal rate of serum 
CA-125 in PTB patients was also higher than that in 
patients with non-malignant pulmonary disorders 
)p<0.05(; likewise, the difference between PTB patients 
and patients with pulmonary malignancies was also not 
statistically significant )p>0.05(. In participants without 
serous effusion, the median level and abnormal rate of 
serum CA-125 were also higher in PTB patients than 
in the other 3 groups )p<0.05(. These results indicate 
that serum CA-125 levels were elevated in elderly 
patients with PTB, and CA-125 test may be beneficial 
for diagnosing elderly PTB; however, accurate detection 
may be influenced by serous effusion. In addition, 
using different classifications )study cohort as a whole, 
with serous effusion, and without serous effusion(, the 
differences in gender and age were statistically significant 
among all groups, which seemed to influence the 
CA-125 levels. However, our subsequent multivariate 
analysis suggested that gender and age were not the 
influencing factors for elevated CA-125 levels.

CA-125 was initially identified by molecular cloning 
as a high molecular weight glycoprotein that promotes 
ovarian cancer cell growth and is also present in the 
epithelium of tracheal, bronchial, bronchiolar, terminal 
bronchioles, in the glands of trachea and bronchi, 
and the mesothelium of pleura.19,20 Previous studies 
have highlighted the potential role of CA-125 levels 

in diagnosing PTB and monitoring the therapeutic 
efficacy of anti-TB treatment; notably, these levels were 
also associated with the severity of PTB.10,11,21 A possible 
explanation for these high levels of CA-125 in PTB 
patients is that PTB is associated with the destruction 
of bronchial epithelial cells, which induces increased 
CA-125 levels in these patients. However, some studies 
also reported a lower proportion )38%-48.7%( of PTB 
patients with high levels of CA-125, indicating that 
the levels of CA-125 may not necessarily be elevated in 
most PTB patients.11 Du et al10 immunohistochemically 
stained CA-125 in 6 tissue specimens from patients 
with active PTB and revealed that 3 specimens )50%( 
were positive for CA-125. In our study, 81.8% of PTB 
patients with serous effusion had abnormal CA-125 
levels, while only 44.1% of PTB patients without 
serous effusion had elevated levels. Therefore, caution 
is warranted when applying CA-125 detection methods 
for diagnosing PTB in the elderly.

In addition to the significant effect of serous 
effusion and PTB on the CA-125 levels, we also found 
that hypoproteinemia, pulmonary malignancies, 
respiratory failure, and cor pulmonale may elevate the 
levels of CA-125 in elderly patients; however, age and 
gender did not influence these levels. Since CA-125 is 
expressed in the mesothelial cells of the peritoneum 
and pericardium, increased CA-125 levels can also be 
observed in diseases involving the gastrointestinal and 
circulatory systems. Therefore, serous effusions from 
those structures may have led to elevated CA-125 
levels.11,22,23 Adenocarcinomas and diabetes mellitus may 
also elevate CA-125 levels.10 In this study, pulmonary 
malignancies were found to elevate serum CA-125 
levels, but no such association was seen in diabetic 
patients. Further research exploring the association 
between hypoproteinemia, respiratory failure, cor 
pulmonale, and CA-125 is needed. 

Study limitations. Since the study was a retrospective 
analysis, it may suffer from selection bias. The levels of 
CA-125 were not monitored during and after treating 
patients with PTB or pulmonary malignancies, which 
may weaken the said association between CA-125 
and PTB. Lastly, there may be other factors affecting 
CA-125 levels that were not included in the analysis 
such as multiple lobar lesions.10

In conclusion, the findings confirm that the levels 
and abnormal rates of CA-125 in elderly people with 
PTB are significantly higher than those observed in 
elderly people with other pulmonary diseases. These 
results highlight the use of serum CA-125 in diagnosing 
PTB in older adults and that the combined application 
of serum CA-125 and IGRA may further improve 
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diagnostic efficiency. However, the rates of abnormal 
CA-125 levels were not as high in elderly PTB patients 
without serous effusions as anticipated )only 44.1%( 
since CA-125 levels can be influenced by many factors. 
Therefore, despite its potential clinical significance in 
the diagnosis of PTB in the elderly, it is necessary to be 
cautious when incorporating CA-125 levels into clinical 
practice.
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