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Introduction: Tuberculosis (TB) is a disease with high morbidity and mortality resulting from infection by Mycobacterium
tuberculosis. TB can disseminate to any organ system of the body resulting in extrapulmonary tuberculosis. Interestingly, CA-125,
which is a biomarker for some cancer, also rises in benign diseases such as pulmonary and extrapulmonary tuberculosis which may
complicate diagnosis. In this case report, we present an abdominal tuberculosis patient that was initially presented as ovarian
cancer.
Case Report: A 30-year-old woman admitted to the emergency department with chief complaint of fatigue and shortness of breath
since 3 months ago. She had lost around 20 kg weight in the past 5 months. She was previously suspected with ovarian cancer because
of the characteristic features of malignancy, high levels of CA-125, and positive PET scan. She was later diagnosed with abdominal
TB. Subsequently, the patient was given anti-TB drugs, and the patient showed clinical improvement.
Conclusion: In the case of an elevated CA-125, clinicians should consider extrapulmonary TB as a differential diagnosis of ovarian
cancer, especially in countries with high burden of tuberculosis.
Keywords: extrapulmonary tuberculosis, CA-125, ovarian cancer, malignancy, case report

Introduction
Tuberculosis (TB) is an infectious disease with high morbidity and mortality caused by Mycobacterium tuberculosis.
Indonesia is a country which has been designated as a “high burden country” for tuberculosis infection.1 A study
conducted in year 2014–2015 showed that Indonesia had approximately 1 million cases of TB.2 Furthermore, TB is the
fourth highest cause of disability-adjusted life years (DALYs) in Indonesia.3 Globally, WHO estimates around
1.3 million deaths each year from TB infection.4 Thus, TB is a global public health threat, especially in developing
countries.

TB is transmitted through inhalations of droplets carrying TB bacterium.5 Patients who have active pulmonary TB
infection usually have symptoms such as chronic cough with hemoptysis, fever, and weight loss.6 While pulmonary TB
infection represents the dominant clinical phenotype of TB infection, around 15–20% of TB infection occurs extra-
pulmonary or concomitantly with pulmonary TB due to hematogenous spread or direct spread via adjacent lymph
nodes.7,8 The location of extrapulmonary TB (EPTB) is heterogeneous, which can range from central nervous system
involvement to genitourinary system involvement.7,8
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Diagnosing EPTB such as abdominal tuberculosis can be very difficult due to the lack of specific symptoms.
Furthermore, EPTB can mimic other diseases. For example, abdominal tuberculosis can mimic ovarian cancer because
it also shows ascites and pelvic mass.

One of the cancer biomarkers for ovarian carcinoma is CA-125. Interestingly, CA-125 has been reported to rise in patients
with pulmonary and extrapulmonary tuberculosis such as peritoneal tuberculosis.9 A study conducted by Ichiki et al showed
that about 44.4% of the patients with active pulmonary TB had elevated serum CA-125.10 Without clinical suspicion of
tuberculosis infection, elevation of serum CA-125 may lead to oncological diagnosis.

In this case report, we present a patient referred to our cancer center suspected of having ovarian cancer based on
clinical symptoms, elevated CA-125 levels, and PET-scan results. Initial examinations did not lead to abdominal
tuberculosis diagnosis. After further examinations, the definitive diagnosis was changed to abdominal tuberculosis.
This is the first case report of abdominal TB mimicking ovarian cancer in Indonesia. Other unique feature of this case is
the concomitant presence of lymph node tuberculosis and bone tuberculosis. We believe this case report demonstrates
difficulties in diagnosing abdominal tuberculosis. This case report also shows that clinical improvements of abdominal
tuberculosis may not occur in the first month after Tuberculosis treatment started.

Case Report
A 30-year-old woman presented to the emergency department on 10 September 2020 with chief complaint of worsening
shortness of breath for the past 2 months.

Patient also had dry cough and fatigue. She had lost around 20 kg weight in the past 5 months. She denied any
symptoms of fever, angina, changes in bowels habit, and tremor. The patient denied any contact with positive COVID-19
patient, history of diabetes, heart failure, kidney disease, and liver disease. The patient was tested negative for COVID-19
PCR on 29 Augustus 2020. No similar symptoms were observed in her family.

She previously visited another hospital because she had right pleural effusion and then suspected of abdominal cancer.
Pleural puncture was conducted 1 week before for cytology examination at the previous hospital but the procedure failed
to gain adequate sample. The patient also denied family history of malignancies.

Physical examination on 10 September 2020 showed normal vital signs with blood pressure 132/90 mmHg,
respiratory rate 23x per minute, heart rate 119 beats per minute, and temperature of 36.3 Celsius. Additionally, oxygen
saturation was 93%. There was no altered mental status. Lung auscultation revealed decreased vesicular sound on the
right pulmonary area. Rales and wheezing were not present during auscultation. Cardiac auscultation revealed distant
heart sound. Abdominal examination showed presence of minimal ascites. No peripheral edema was observed. The rest
of the physical examinations were normal.

Complete blood count and other laboratory examinations were performed on 10 September 2020 (Table 1). The
patient’s lab revealed that she had anemia with 8.1 g/dL of hemoglobin, slightly elevated Aspartate transaminase (AST),
normal alanine transaminase (ALT), and reduced albumin level. SARS-CoV-2 PCR swab test was negative and other
laboratory tests were normal. The cancer biomarker results which was available 2 days later showed elevated CA-125
(121.07 U/mL). Due to the presence of severe anemia, the patient received packed red cell transfusion of 600 mL.

Her initial chest radiograph (CXR) on 10 September 2020 showed bilateral pleural effusion, mild right lung infiltrate/
pneumonia, and cardiomegaly due to pericardial effusion (Figure 1).

Her non-contrast chest CT scan taken on the same day also showed bilateral pleural effusion and pericardial effusion
(Figure 2). Lymph node enlargement on anterior mediastinum, paratracheal, tracheobronchial, and right hilum were observed.
The lymph node enlargement was initially suspected due to metastasis. Further information obtained from the chest CT scan
was the presence of lytic lesion on sternal bone, head of right humerus, and thoracal vertebrae. Finally, the CT scan indicated
presence of pneumonia on left lower lung. Due to the presence of non-COVID-19 pneumonia, the patient was then treated with
Cefixime 200 mg 2x1, Ceftriaxone 2g injection, Omeprazole 20 mg 2x1, and supportive therapies.

On 11 September 2020, a cardiac echocardiography was taken showing normal ventricles volumes, systolic function,
diastolic function, and valves, tricuspid annular plane systolic excursion (TAPSE) of 2 cm, ejection fraction (EF) of 75%,
inferior vena cava collapsibility of more than 50%, and pericardial effusion of 3.8 cm on plax view.
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Arterial blood gas analysis was performed on 11 September 2020 (Table 2). Based on the results, the patient had acute
uncompensated respiratory alkalosis with high likelihood caused by pneumonia.

On 12 September 2020, further laboratory examinations were conducted. Results showed bleeding time 2.5 seconds;
clotting time 4 seconds; prothrombin time 12.2 seconds (control 10.6 seconds); partial thromboplastin time 33.9s seconds
(control 35.2 seconds); and CA 15–3 level 14.7 U/mL.

Positron emission tomography (PET) scan was conducted on 14 September 2020 (Figure 3). The PET scan was
conducted 50 minutes after injection of F-18 Fluorodeoxyglucose (FDG). The PET scan showed non-metabolic (non
FDG avid) thickening on the region of bilateral adnexa. The radiologist suspected primary malignancy originating from
thickening of bilateral adnexa which could be in the form of ovarian cancer. Scan also revealed multiple osteolytic
hypermetabolic metastases located in bone marrow of right humerus head, sternal bone region, several bilateral ribs,
pelvic bone, and most of cervical/sacral vertebra bone. There were also multiple hypermetabolic metastases at lymph
nodes of cervical, right mediastinal, and right axilla. Cardiomegaly was observed with hypermetabolic pericardial
effusion which suggested pericarditis or pericardial metastasis. Hypermetabolic pleural effusion with suspicion of pleural
metastasis was also visible. Finally, there was presence of non-metabolic bleakness at the area of upper omentum with
suspicion of metastatic seeding in the form of carcinomatosis omental and there was presence of non-metabolic
asymmetrical thickening of ascending colon suggestive of inflammation or cancer mass.

CXR on 15 September 2020 showed no improvement in pericardial effusion. However, pigtail catheter was
implemented. Similarly, there was no improvement in pleural effusion. The lung infiltrate was no longer present. In
concordance to the resolution of lung infiltrate on CXR, the patient’s dyspnea was improved. The cefixime antibiotic was
still continued based on pneumonia guideline.

On 16 September 2020, obstetrician gynecologist was consulted for evaluation of possible ovarian cancer based on
the elevated CA-125 and results from PET-scan. The obstetrician gynecologist reported that there were no signs of

Table 1 Laboratory Test Result (September 10th, 2020)

Laboratory Test Value Reference Value

Hemoglobin (g/dL) 8.1 11.7–15.5
Hematocrit (%) 25 35–47

Leucocyte (103 /uL) 6.2 4.5–11.0

Thrombocyte (103 /uL) 461 150–440
Erythrocyte Sedimentation Rate

(mm/hour)

92 0-20

Albumin (g/dL) 3.3 3.5–5.2
AST (u/L) 32 <31

ALT (u/L) 30 <31
Ureum (mg/dL) 22 15–40

Creatinine (mg/dL) 0.7 0.6–1.1

GFR^ (mL/min/1.73 m2) 117–135
Uric acid (mg/dL) 3

Glucose (mg/dL) 83 <200

Sodium (mmol/L) 135 136–146
Potassium (mmol/L) 3.6 3.5–5.1

Hepatitis B antigen Non-reactive Non-reactive

Hepatitis C Virus Antibody Negative Negative
Lactate Dehydrogenase (U/mL) 433

CA-125* (U/mL) 121.07 0–35

CEA* (ng/mL) 2.21 0–5.0
SARS-CoV-2 PCR Negative Negative

Notes: ^^GFR estimation was based on 2019 CKD-EPI formula. *Blood taken on 10 September 2020 but
results were available on 12 September 2020.
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abnormalities such as cancer or cysts on gynecological organs based on the USG. These findings were in contrast with
the PET-scan.

On 17 September 2020, the patient had improved hemoglobin level to 10.6 mg/dL. Cyfra 21–1, a biomarker for lung
cancer was tested with result of 0.68 (reference <3.3).

Analysis of pleural and pericardial effusion were completed by pathologist on 18 September 2020. A total of 450 mL
of xerohemorrhagic fluid was taken from pleural aspiration. Cytologic examination of pleural fluid showed lymphocytes,
leukocytes, and mesothelial cells with no presence of malignant cells. Pericardial effusion aspiration showed color of
xerohemorrhagic with a total of 200 mL aspirated. Samples of pericardial fluid were sent for cytologic examination
which showed presence of leukocytes and no presence of malignant cells.

On 18 September 2020, lymph nodes biopsy was taken with results came on 21 September 2020. Based on the
pathological anatomy examination, the biopsy showed tubercles surrounded by lymphocytes. The tubercles contained
epithelioid cells, datia Langhans (giant multinucleated) cells, and necrosis. No malignant cells were observed. Based on
these findings, the pathological anatomy report concluded the diagnosis as tuberculous lymphadenitis. A meeting with
attending physicians at that time concluded that the patient’s symptoms did not match pathology report and thus further
differential diagnosis should be considered.

Due to improvement of the patient’s dyspnea, on 19 September 2020 the patient was discharged and scheduled for
outpatient visit for further examinations.

On 30 September 2020, another pleurocentesis was conducted. A total of 400 mL of xerohemorrhagic fluid was aspirated
from the pleura. Microscopic examination showed no presence of malignant cells. The pleural fluid was then examined for
ADA (Adenosine Deaminase) and the result was 31.6 (Tuberculosis if ADA > 40), which indicated that the cause of pleural
effusion was other than TB. However, due to lack of specific etiologies found other than possible ovarian cancer, it was
decided that the patient should receive anti-tuberculosis drug starting on 1 October 2020 with monitoring of symptoms.

Figure 1 Initial chest x ray on 10 September 2020 which showed pleural effusion and pericardial effusion.
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On 2 October 2020, another CXR was taken. When compared with CXR on 15 September 2020, no change in volume
of pleural effusion and pericardial effusion was observed. Patient was given bondronate 6 mg through normal saline
infusion for 90 minutes.

Colonoscopy on 6 October 2020 revealed no abnormal findings other than Peyer's patches hyperplasia at the terminal
ileum. A total of 3 biopsies of the Peyer's patches was taken and examined for pathology. Microscopic examination by
the pathologist on 8 October 2020 showed mild to moderate infiltration of lamina propria by inflammatory cells,

Figure 2 Thorax CT scan showed pleural and pericardial effusion.
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indicating chronic ileitis. No malignant cells were found during microscopic examination. Laboratory examinations on
31 October 2020 are shown on Table 3.

Despite receiving tuberculosis drugs, initially the patient had worsening ascites and increasing level of CA-125.
Another consultation was made to obstetrician gynecologist on 10 November 2020. Based on examinations and
ultrasound by the obstetrician gynecologist, it was concluded that both left and right ovarium was normal with no

Table 2 Arterial Blood Gas Result (September 11th, 2020)

Laboratory Test Value Reference Value

pH 7.484 7.35–7.45
pCO2 (mmHg) 32.6 35–45

pO2 (mmHg) 65.5 83–108

HCO3 (mmol/L) 24.3 22–26
tCO2 (mmol/L) 25.3 22–26

ABE (mmol/L) 1.9 −2 to +3

SBE (mmol/L) 1.1 −2 to +3
SBC (mmol/L) 26 21 to 28

Figure 3 PET scan on 14 September 2020 showing positive intake on bones, pericardial effusion, and lymph nodes.
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signs of malignancy. Transvaginal ultrasonography conducted by the obstetrician gynecologist showed normal size
uterus retroflexion, normal size of both ovarium, and ascites on pouch of Douglas. The obstetrician gynecologist also
recommended diagnostic laparoscopy and biopsy to differentiate between peritoneal cancer and peritoneal tubercu-
losis. Furthermore, the obstetrician gynecologist revealed that the patient told her that the patient’s IGRA test was
positive previously on 5 September 2020. This IGRA test was not previously told to other physicians.

On 24 November 2020 the patient came to the outpatient clinic due to bloating and abdominal enlargement for the last
7 days. The patient was then suggested to be hospitalized. Abdominal paracentesis was then conducted. Result of
paracentesis showed that neither malignant cell or tuberculosis cells were detected. A chest radiograph and non-contrast
chest CT scan were also performed. Her CXR showed pleural effusion higher than last month and pericardial effusion
with same size compared to 2 October 2020 (Figure 4). No lung infiltrates and metastatic nodes were observed on CXR.

Table 3 Laboratory Test Result (31 October, 2020)

Laboratory Test Value Reference Value

Hemoglobin (g/dL) 10.9 11.7–15.5
Hematocrit (%) 34 35–47

Leucocyte (103 /uL) 6.5 4.5–11.0

Basophil (%) 0 0–1
Eosinophil (%) 1 2–4

Neutrophil Band (%) 0 3–5

Neutrophil Segment (%) 84 50–70
Lymphocyte (%) 8 25–40

Monocytes (%) 7 2–8
Thrombocyte (103 /uL) 486 150–440

Erythrocyte Sedimentation Rate (mm/hour) 62 0–20

Alkaline Phosphatase (U/L) 84 42–98
Lactate Dehydrogenase (U/L) 231 <480

Figure 4 CXR showed more severe pleural effusion compared to previous month.
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The non-contrast chest CT scan revealed slightly elevated bilateral pleural effusion, decreased pericardial effusion, and
bone metastasis compared with 1 month before.

On 25 November 2020, pleural puncture was conducted and 1.320 mL of yellow fluid was taken. No malignant cells
were observed. Ascites fluid had ADA of < 5. Analysis of CA-125 laboratory test on 26 November 2020 showed the
highest level which was 769.18 units per mL.

Figure 5 Omentum and liver were seen on diagnostic laparoscopy. (A) Liver enlargement with white patches on its surface. (B) Thickened omentum. (C) Normal ovarium
and fallopian tube.
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Diagnostic laparoscopy was conducted on 28 November 2020. The liver appeared very large and the surface is full of white
patches (Figure 5). Omentum looked thickened. Biopsies were taken from liver and omentum to be analyzed by pathologist.

Biopsies results were obtained on 30 November 2020 (Figure 6). Liver biopsy revealed fatty infiltration of liver and
granuloma containing inflammatory cells. Omentum biopsy revealed granuloma containing epithelioid cells and
Langhans-type cells. These results suggested tuberculosis infection of omentum and liver.

Patient reported improvement after approximately two months of anti-TB treatment. Furthermore, CA-125 level
decreased to 244.57 units per mL (Table 4). No side effects of tuberculosis drugs such as jaundice, liver enzymes
elevation, peripheral neuropathy, and vision changes were found during the intensive phase of tuberculosis treatment
regiment. CA-125 level decreased further into 13.81 units per mL after approximately 3 months of antituberculosis
treatment, and 4.45 units per mL after approximately 9 months of treatment. (Table 5) (Figure 7).

The patient was still alive and well on August 24th 2021. She did not feel any clinical symptoms and felt much better
compared to last year. She underwent thoracic CT-scan and whole abdomen CT-scan on the same day.

Thoracic CT scan revealed lessened pleural effusion when compared with previous CT-scan with minimal right
pleural effusion observed. There was fibrosis on lower region of both lungs. Lymph nodes of axillary region, anterior
region, and paratracheal region were no longer enlarged. Pericardial effusion was no longer observed but there was
thickening of pericardium. Lytic sclerotic lesions were observed on right humerus head, several thoracal vertebrae body,
several lumbar vertebrae body, several ribs, and sternal bone.

Whole abdominal CT scan showed lytic sclerotic lesions on whole lumbar vertebral body and several sacral vertebrae
(Figure 8). CT scan also revealed lumbar spondyloarthrosis with mild narrowing of intervertebral disc of lumbar vertebra
4–5 and bulging disk on lumbar vertebra 3–4 and lumbar vertebra 4–5. No enlargement of paraaortic and pelvic lymph
nodes was observed. Thickening of colon was no longer observed. Liver showed regular surface, normal left lobe size,
slightly enlarged right lobe size, and homogeneous parenchymal density. After contrast injection, no pathological lesions
were observed. Liver vascularization was within normal range. Biliary system was normal. Gynecological organs also

Figure 6 (A) Liver tissue with hard fatty tissue (arrow) with granulomas appearance (yellow circle). (B) Omental tissue (arrows) which contain granulomas (yellow circles).
(C) Granuloma consisting of epithelioid cells, lymphocyte cells, and Langhans type datia cells (yellow circle).
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showed no pathologies other than Nabothian cyst on cervix and follicular cyst on both ovarium after contrast injection
(Figure 9).

Discussion
EPTB is defined as tuberculosis infection located other than pulmonary tissue. According to an epidemiology study
conducted in China, skeletal TB and pleural TB constitute the most common form of EPTB, with prevalence of 41.1%
and 26.0% respectively.11 However, the study did not specify the prevalence of abdominal or peritoneal TB. Recent study by
Kang et al in 2020 from China showed that prevalence of peritoneal tuberculosis was approximately 4.79%.12 Unfortunately,
up to this date, there has been no study which describe the prevalence of abdominal tuberculosis or peritoneal tuberculosis in

Table 4 Laboratory Test Result (22 December 2020)

Laboratory Test Value Reference Value

Hemoglobin (g/dL) 10.8 11.7–15.5
Hematocrit (%) 33 35–47

Erythrocyte (106/uL) 3.7 3.8–5.2

Reticulocyte (%) 1.4 0.5–1.5
Leucocyte (103 /uL) 4.5 4.5–11.0

Basophil (%) 1 0–1

Eosinophil (%) 4 2–4
Neutrophil Band (%) 0 3–5

Neutrophil Segment (%) 69 50–70
Lymphocyte (%) 15 25–40

Monocytes (%) 11 2–8

Thrombocyte (103 /uL) 328 150–440
Erythrocyte Sedimentation Rate (mm/hour) 66 0–20

Total protein (g/dL) 8.4 6.6–8.8

Albumin (g/dL) 3.8 3.5–5.2
Globulin (g/dL) 4.6 2.3–3.5

Total bilirubin (mg/dL) 1.31 0.1–1.2

AST (U/L) 15 <31
ALT (U/L) 7 <31

Alkaline Phosphatase (U/L) 84 42–98

Ureum (mg/dL) 17 15–40
Creatinine (mg/dL) 0.7 0.6–1.1

eGFR^ 117

CA-125 (U/mL) 244.57 0–35

Note: ^GFR estimation was based on 2019 CKD-EPI formula.

Table 5 CA-125 Serial Examination Before, During, and After Treatment

Date Ca-125 Levels Reference

12 September 2020 121.07 0–35 U/mL

28 September 2020 52.31

17 November 2020 526
26 November 2020 769.18

22 December 2020 244.57

27 January 2021 13.81
22 August 2021 4.45
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Indonesia, even though Indonesia is one of the highest country with tuberculosis burden. Indeed, research of EPTB is difficult
to be conducted due to low disease prevalence of EPTB, heterogeneous symptoms, and difficulty in diagnosis.

Diagnosing EPTB poses a unique challenge for clinicians worldwide. There is often lack of specific symptoms and
history of tuberculosis contacts. Symptoms also varies depending on the site of EPTB. For example, the symptoms of
abdominal tuberculosis consisted of abdominal swelling, abdominal pain, abdominal mass, weight loss, fever, and
ascites.13–15 Meanwhile, central nervous system tuberculosis usually involves fever, headache, altered mental status,
and neurological deficits.16

We believe this case report demonstrates difficulties in diagnosing abdominal tuberculosis. Another important factor
that may complicate diagnosis is that this patient came to a tertiary cancer center. This is the first case report in Indonesia

Figure 7 Serial CA-125 examination.

Figure 8 CT-Scan with contrast after TB treatment showed lytic sclerotic bone lesions on vertebrae.
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that described a patient with TB presenting with symptoms suggesting ovarian cancer. Furthermore, this case report also
showed that PET-scan may cause false positive from enhanced cellular metabolism, whether the cells are malignant or
not. Thus, further examinations such as biopsies are needed to make proper diagnosis.

The patient in this case report initially came with worsening dyspnea, dry cough, and fatigue. Physical examination
also showed mild ascites initially. Further workups revealed elevated CA-125, pleural effusion, pericardial effusion, and
signs of ovarian cancer from PET-scan. Indeed, all of these led to suspicion of ovarian cancer. After treating the patient’s
non-COVID pneumonia, the symptoms of dyspnea improved but there was no resolution in pleural effusion, pericardial
effusion, and ascites which showed there were additional etiologies that should be explored in this patient.

Diagnosis of Extrapulmonary Tuberculosis
A study by Tandirogang et al in Indonesia showed that only 4.3% of patients with EPTB had contact with tuberculosis
patients.17 Our case report also support this as the patient did not have any contacts with tuberculosis patients.
Furthermore, the patient’s family also had no symptoms suggestive of tuberculosis infection.

Repeated analysis of pleural fluid and pericardial fluid in this patient failed to observe the presence of malignant
cells. Meanwhile, biopsies on lymph nodes showed tuberculosis lymphadenitis based on pathology examination.
However, this was contrary to PET-Scan result which indicated ovarian malignancy with lymph nodes, bone,
pericardial and pleural metastasis. Furthermore, symptoms were not suitable to lymph nodes tuberculosis. Thus, at
that time, we considered biopsy results from lymph nodes to be incidental finding. Further cancer workups were
conducted after PET-scan as there was suspicion of malignancy due to non-specific symptoms, elevated CA-125, and
PET-scan result itself. However, further examinations failed to find malignancy and obstetrician gynecologist ruled out
abnormalities in reproductive system based on ultrasound. Of interest is that the pleural puncture examination based
on ADA indicated non-tuberculosis disease. As a result, based on PET-scan and lymph nodes biopsy, we considered
the possibility of ovarian cancer with concomitant tuberculosis infection. Hence, tuberculosis treatment was started on
1 October 2020.

The patient experience worsened ascites and abdominal enlargement on first month of treatment, which led to
possibility of ovarian cancer. We further consulted obstetrician-gynecologist, but no abnormalities of reproductive organs
were found. However, this time, another obstetrician-gynecologist revealed that the patient failed to mention her positive
IGRA test, thus abdominal tuberculosis was considered as differential diagnosis.

Extrapulmonary TB was confirmed after diagnostic laparoscopy and biopsy were conducted. The most effective method
for diagnosing extrapulmonary TB in this case was tissue biopsy through laparoscopy. This is in accordance with previous
literatures which stated that the gold standard for determining the diagnosis of abdominal TB was laparoscopy with
biopsy.13,18–20 In addition, it should be noted that infection and inflammation can also cause positive PET scan.21

Figure 9 Abdominal CT-scan showed presence of follicular cyst.
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In EPTB, it is challenging to obtain material from infected tissue and often, there is a small number of bacteria along
with extensive tissue damage.7 Therefore, conventional smear microscopy acid-fast bacilli (AFB) smear and culture
showed low sensitivity resulting in relatively high rate of false negatives.7,22,23 For examples, the sensitivity for
microscopy is around 0%-40%.7 Cultures which is a gold standard for tuberculosis diagnosis yielded wide variances
in sensitivity for extrapulmonary tuberculosis; ie peritoneal biopsy (38–92%), liver biopsy (33–50%), and pericardial
fluid (25–77%).22 Another issue from cultures is long duration needed to obtain culture results and the need for specific
facilities for culture, which may not be available in certain areas.24

According to Lee et al in a literature review article, EPTB should depend on histopathology examination from biopsy
in-order to confirm diagnosis.7 Authors further added for peritoneal tuberculosis, biopsy from laparoscopic examination
resulted in diagnostic yield of 85%-95%.26

IGRA is a method to detect tuberculosis from level of interferon-γ released by Th1 cells. A study conducted in
Indonesia demonstrated that IGRA yielded sensitivity of 87.71% and specificity of 63% for EPTB.23 However, the study
consisted of mainly lymph node tuberculosis (39 patients) and there were only 2 confirmed peritoneal tuberculosis
patients.23 Hence, sensitivity and specificity for peritoneal tuberculosis or other type of EPTB may be different.

GeneXpert has poor sensitivity for detection of abdominal tuberculosis and peritoneal tuberculosis.27–30 A study by
Ahmad et al on 21 patients with abdominal tuberculosis using sample of ascites fluid and biopsies showed sensitivity of
28.57% for GeneXpert.27 Another study conducted by Kumar et al on 37 intestinal tuberculosis showed sensitivity of 8.1%.28

Similarly, a study showed that GeneXpert was only positive in 26.1% cases of abdominal tuberculosis using samples from
biopsies.30 On the other hand, a study by Tortoli et al using 94 cavitary fluids that included 60 peritoneal fluids showed
a sensitivity of 50%.29 Finally, forest plot from a Cochrane review that included 20 studies showed that pooled sensitivity of
GeneXpert for peritoneal fluid was 50%.31 Based from available data, GeneXpert is not recommended for abdominal TB
diagnosis. All in all, the best diagnostic approach for peritoneal tuberculosis is biopsies from laparoscopic examination,
although the disadvantage is that this approach is invasive and may cause some side effects for the patient.

Extrapulmonary Tuberculosis and CA-125
Recently, CA-125, a common tumor marker for ovarian cancer diagnosis and follow-up, has been implicated to be
associated with tuberculosis infection.32–34 A small retrospective study by Fortun et al showed that CA-125 was
increased in pulmonary tuberculosis patients when compared with EPTB patients.35 According to the study, mean
value of Ca-125 value was 104.9 IU/mL and based from the analysis of the study, the optimal cut-off value was 32.5
IU/mL that corresponded with sensitivity and specificity of 68.6% and 77.8% respectively.35 Meanwhile, Kim et al
conducted a study on 100 patients with active pulmonary tuberculosis.32 Out of these patients, the authors observed that
38 out of 100 patients had elevated CA-125. It is interesting that they found female gender was associated with elevation
of CA-125 compared to males.32 However, the study included a significant proportion of young females that may cause
higher CA-125 levels due to premenopausal status. Additionally, a recent systematic review and meta-analysis concluded
that CA-125 has a potential role for pulmonary tuberculosis diagnosis but further studies should be conducted.36

The role of CA-125 in extrapulmonary tuberculosis is still relatively uncertain due to lack of large studies. Chen et al
compared 23 peritoneal tuberculosis patients and 47 primary peritoneal cancer on clinical characteristics.25 Results of the
study showed that both peritoneal tuberculosis and primary peritoneal cancer patients have elevated CA-125 levels.
However, the elevation was statistically higher on primary peritoneal cancer patients.25 The study did not observe age
difference between the two diseases. This is in contrast with a study by Yin et al that found patients with peritoneal
tuberculosis were younger than peritoneal mesothelioma cancer patients.37 Another findings from the study is that
peritoneal tuberculosis patients had higher proportions of pleural effusions, mesenteries, and abdominal visceral
involvement.37

As CA-125 is found in epithelial cells of endometrium, lung tissues, and mesothelial cells, there are other causes of
CA-125 other than ovarian cancer.38–40 This includes pulmonary cancer, breast cancer, pancreatic cancer, and gastro-
intestinal cancer.36 Other conditions may include pregnancy, pelvic inflammatory disease, uterine myoma, endometriosis,
liver cirrhosis, and heart failure.40 Patients with benign or malignant pleural effusions can also have elevated CA-125
levels.41,42
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In this patient, there were no signs of other cancers. The patient also did not have pregnancy at that point and did not
show abnormalities in reproductive tissues from obstetrician gynecologist examination. This patient also did not have
signs of liver cirrhosis from biopsy, which is gold standard for liver cirrhosis diagnosis. However, the patient had fatty
liver. Clinical heart failure was also negative due to normal ventricles volumes, normal systolic function, normal diastolic
function, normal valves, TAPSE of 2 cm, and normal EF of 75%. Thus, this left tuberculosis as differential diagnosis.
However, on August 2021, CT-scan revealed that the patient had follicular cyst on both ovaria. It is possible that the
follicular cyst may cause ascites, pleural effusion, and pericardial effusion. However, there have not been any literatures
describing this association. This patient also did not fulfill Meigs’ syndrome triad of ascites, pleural effusion, and benign
ovarian tumor. Most literatures described fibroma in Meigs’ syndrome not follicular cyst.43

Skeletal Tuberculosis
Historical evidence of skeletal tuberculosis comes from tuberculosis infections on bones of Egyptian mummies.
Hematological seeding is a mechanism, in which tuberculosis spread to the bones. A common site for skeletal TB is
vertebral bodies due to rich vascular supply.44,45 The sites of infection often involve more than one vertebra, usually on
the thoracic and lumbar vertebrae.

Many cases of skeletal TB have infection sites concomitant with vertebral bodies.44–46 For example, venous drainage
from vertebra often results in infection sites on the ribs. TB can also be found on sternum, cranium, and long bones.47

Diagnosing skeletal TB can be difficult due to its insidious onset and back pain symptom which are often neglected
by both the patient and clinician. Bone scans show elevated metabolism in skeletal TB, but this can also occur in other
bacterial infection or metastases. A study by Sinan et al showed that majority of spinal tuberculosis lesions were
fragmentary and lytic.48 Biopsy shows caseating granuloma, but processing bone sample is difficult.44

In our case, we first thought that the lesions on the bones of our patient indicated metastases. However, as explained
above, further workups on cancer diagnosis did not reveal primary cancer locations. The bone lesions of our patient had
predilection of skeletal TB such as vertebrae lesions with ribs, sternum, and long bones. Furthermore, there was mild
narrowing of intervertebral disc of lumbar vertebra 4–5 and bulging disk which indicated tuberculosis infection. After TB
treatment, some of the lesions become lytic sclerotic which may indicate healing process of the bone. Unfortunately, we
did not conduct bone biopsy as the gold standard for skeletal TB is histopathological examination.

Tuberculosis Treatment
Anti-tuberculosis regimen consists of two phases: intensive phase and continuation phase. The intensive phase consisted
of isoniazid (INH), rifampin (RIF), pyrazinamide (PZA), and ethambutol (EMB) administration for 2 months.
Meanwhile, the continuation phase consisted of 4 months of isoniazid and rifampin administration, which is widely
used as regimen for pulmonary tuberculosis. This regimen has consistently been shown to reduce mortality and
progression of the disease.49–51

The need for 6 months in treatment duration is due to Mycobacterium tuberculosis trait of slow-growing bacteria and
in-order to prevent development of antibiotic resistance. This long treatment duration can become an issue from poor
compliance. This was tackled by development of directly observed therapy (DOT) to increase patient’s compliance.52,53

In the future, it is expected that new regimen with shorter duration can be developed. Furthermore, new drugs that offer
better efficacy with lower side effects are urgently needed.

Another issue from the long duration of TB treatment is the need for side effects monitoring. There are several side
effects that should be monitored such as impaired hearing from streptomycin, optic neuritis from ethambutol, and liver
enzymes elevation from rifampin, isoniazid, and pyrazinamide.

Usually, the tuberculosis regimen is given daily or intermittently. Difference of efficacy and toxicity between the
dosing regimens remains unclear. A retrospective cohort study in Indonesia showed that there was no differences in
sputum conversion profile and treatment success between daily and intermittent regiment.51 A meta-analysis conducted
by Kasozi et al concluded that treatment success was similar between daily and intermittent regiment.54 On the contrary,
the relapse rates were higher in intermittent regiment but the default rates were lower in intermittent regiment.
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Nevertheless, the guideline for Tuberculosis by WHO in 2017 no longer recommended intermittent dosing due to
increased risk of relapse.

The treatment for extrapulmonary TB is the same as the pulmonary TB, however, there are differences in the
treatment durations depending on the location of the extrapulmonary tuberculosis. According to a guideline from
Infectious Diseases Society of America, tuberculosis treatment of 6–9 months are effective for most extrapulmonary
tuberculosis.55 Treatment for peritoneal, lymph node, and genitourinary TB is taken for 6 months in duration. Meanwhile,
if TB is located in the central nervous system, the duration of treatment is taken for 9–12 months.55 An important
consideration that should be taken when treating extrapulmonary tuberculosis is that intermittent dosing is not recom-
mended due to lack of clinical trials.55

Corticosteroid is generally not recommended in extrapulmonary tuberculosis with the exception of tuberculous
meningitis.55 For abdominal tuberculosis, there are currently lack of good quality studies to determine the evidence.56

Mycobacterium Tuberculosis like all microorganisms has the capability for evolution. Thus, the bacterium may
acquire drug resistance especially in patients with poor adherence. Identification of drug resistant Tuberculosis is
important and this has been helped by molecular genetic testing such as GeneXpert and real time PCR.57 Multidrug-
resistant TB (MDR TB) is defined as resistance of at least isoniazid and rifampin.58 On the other hand, extensively drug-
resistant TB (XDR TB) is defined as resistance to either both isoniazid and rifampin together with at least one
fluoroquinolone drug and at least one injectable drugs.58

According to WHO guideline, patients with rifampicin-susceptible and isoniazid-resistant tuberculosis should be
treated with rifampicin, ethambutol, pyrazinamide and levofloxacin combination for at least 6 months.59

Conclusion
In the case of an elevated CA-125 in a woman, the clinicians should consider EPTB as a differential diagnosis of ovarian
cancer. Further exploration, especially diagnostic laparoscopy with biopsy, is needed for suspected ovarian cancer and
EPTB.
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