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CASE REPORT
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Introduction: People with tuberculosis (TB) have an increased risk of pulmonary
cancer. They are also disproportionately affected by risk factors like immune
suppression, smaoking, and alcohol misuse. A lung tumor is reported to have occurred
after an episode of TB, but we reported a patient with a lung tumor with co-infection
TB and lung abscess at the same time.

Case: A 73-year-old man was hospitalized at Arifin Achmad General Hospital,
Pekanbaru, with a 3-day history of bloody cough 2-3 times a day, 1-2 tablespoons
estimated by the patient for blood from the cough. The patient had a cough with white
phlegm in the last 4 months before the bloody cough. The patient also had a fever,
night sweats, a limp body, decreased appetite for 6 months, and decreased body weight
by 15 kg in the last year. Heterogenic consolidation on the superior lobe of the lung
with prominence compression and irregular boundaries in the apex was found. We
found an air bronchogram and multiple cavities with air-fluid levels inside the lesion.
We also found a satellite nodule in the inferior lung and a mass connected with the
chest wall. GeneXpert showed low detection for Mycobacterium tuberculosis. The
patient was diagnosed with a left lung abscess, pulmonary TB, left lung tumor
T4N2M1a, unspecified type of tumor stage IVA PS2, and osteoporosis.

Conclusion: Lung tumors could also be diagnosed with co-infection TB. Proper
diagnosis to make sure cancer and TB are co-infected is necessary. Therefore, it will
not be just a single disease that is treated.

INTRODUCTION

Lung cancer (LC) is a common cause of death
after breast cancer by 15.9% in Indonesia.! Mortality
will significantly be increased at later stages of
diagnosis by 52.5% for a 5-year survival rate.?
Pulmonary tuberculosis (PTB) is an infection by
Mycobacterium tuberculosis (M. tb) transmitted by
droplets.> PTB incidence in Indonesia fell in 2020
because of the COVID-19 pandemic and increased in
2021 to a total incidence of 969,000.4° PTB cases are
still problematic in Indonesia, which is the second
highest burden country with PTB incidence globally.®
Not just being the highest-burden country, PTB is
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another challenge when clinicians need to rule out
cancer in patients.? Misdiagnosing in this scenario
would worsen patient prognostic due to wrong
treatment. A meta-analysis by Luczynski, et al. (2022)
showed that people with TB have an increased risk for
pulmonary cancer (SIR 3.20, 95%CI 2.21-4.63, 1> =
90%).5 A study showed that LC occurred after an
episode of TB.” Ho, et al. (2021) showed secondary LC
in 761 (10.97%) patients with TB, while Oh, et al.
(2020) showed that the hazard ratio of LC among
patients with PTB was 3.24.2° Patients with a history of
PTB could have a risk for LC. A previous study
demonstrated that TB might increase primary LC risk
by two-fold for more than 20 vyears after TB
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diagnosis.'®!!  Clinicians often underestimate the
differentiation between LC and PTB because of the
different etiology in that LC is unknown, and PTB is
caused by M. th. A sputum examination is needed to
determine the cause of the patient’s condition. However,
there are similarities in clinical and imaging features
between both diseases. It is also possible that LC would
be co-infected with PTB. It is challenging to determine
whether a patient has LC, PTB, or LC with PTB at the
same time. We reported a case of co-infection TB with
LC and lung abscess that was tricky to identify and
treat.

CASE

A T73-year-old man was hospitalized at Arifin
Achmad General Hospital, Pekanbaru, with a three-day
history of bloody cough 2-3 times a day, 1-2
tablespoons estimated by the patient. The patient was
coughing with white phlegm for four months before the
bloody cough. The patient had a history of shortness of
breath three months before hospitalization. Shortness of
breath came with cough and was not provoked by dust,
weather, or food. The patient also had a fever, night
sweats, a limp body, decreased appetite for six months
and decreased body weight by 15 kg in the last year.
The patient also felt epigastric pain and back pain in the
last year. In addition, the patient also appeared to be
treated with delirium awareness without complaints of
severe headaches or seizures. This condition has been
experienced in the last month. There was no history of
asthma, cardiorespiratory disease, or malignancy. The
patient had no history of medication or a family history
of the disease with the same complaint. The patient
worked as a gardener. The patient had 20 years of
environmental exposure to herbicides. The patient has
been smoking for 50 years, with 32 cigarettes every day
(severe Brinkman Index).

Physical examination showed oxygen saturation
by 98% with nasal cannula 4 liters/minute, weight 60 kg
(was 75 kg last year) and height 170cm (normal body
mass index/BMI). Chest examination showed that the
left chest lagged during exhalation, decreased focal
fremitus in the left lung, and dull percussion on the left
lung. Auscultation of the lung showed decreased
vesicular sound on the left lung and rookie on both
fields. The only oncological emergency found was a
bloody cough. The patient did a chest X-ray
examination (Figure 1) with the impression of an
inhomogeneous  consolidation ~ accompanied by
cavitation, fibrosis, and calcification, which was
suspected of a mass with PTB infection. Then, the
patient continued with a chest computed tomography
(CT) scan with contrast. A chest CT scan was
performed (Figure 2) and found heterogeneous

consolidation on the superior lobe of the lung with
prominence compression and irregular boundaries in the
apex. We found an air bronchogram and multiple
cavities with air-fluid levels inside the lesion. The
presence of an air-fluid level picture indicates that a
lung abscess has been found within the lesion of the
mass. We also found a satellite nodule in the inferior
lung and a mass connected with the chest wall.
Paratracheal lymphadenopathy was found on the left
side, fibrotic and paraseptal emphysema at the superior
right lung, and compression fracture at VI-VII thoracal
vertebrae with sclerotic endplate. The radiological
conclusion was left lung mass suggestive of malignancy
T4AN2M1la, contralateral — pulmonary  metastasis,
paratracheal lymphadenopathy on left side, fibrotic and
paraseptal emphysema at superior lobe with
calcification at right lung base, compression fractures of
VI-VII thoracal vertebrae with sclerotic endplate
suggestive for degenerative reason, and calcification
was seen in the right lobe of the liver. After the results
of a thoracic CT scan found a malignancy, the patient
performed a head CT scan with contrast to determine
whether the delirium was the result of metastasis or not.
The results of the head CT scan did not show
pathological hypodense and hyperdense lesions in the
brain parenchyma, with the conclusion that no
intracranial metastases were seen. The patient then
underwent  diagnostics  with  sputum  cytology,
transthoracic needle aspiration (TTNA), and CT-guided
core biopsy for diagnostic confirmation of LC. After
that, the patient was also scheduled for a bronchoscopy,
but as the patient's performance status was not
supportive, the bronchoscopy was postponed.

The results of anatomic pathology on sputum
cytology examination had negative results for malignant
tumor cells. Then, the results of the core biopsy and
TTNA (Figure 4) found a histopathological appearance
of a non-specific inflammatory process and did not
show signs of malignancy. Advice from the Department
of Anatomical Pathology was to re-examine with a
more adequate specimen. A laboratory examination was
also performed and showed anemia (Hb = 10.6), a
decrease in hematocrit (35.9), and a low albumin level
(2.1). We performed microbiological examinations with
negative microscopic findings for acid-resistant bacilli
(AFB), and GeneXpert showed low detection for M. tb.
From the sputum culture results, a pseudomonas
aeruginosa isolate was obtained. The patient was
diagnosed with a left lung abscess, PTB, left lung tumor
T4N2M1a, unspecified type of tumor stage IVA PS2,
and osteoporosis. The patient started anti-TB drugs and
was given antibiotics with a combination of ceftazidime
IV and metronidazole IV for the management of PTB
and lung abscess. The patient continued treatment until
day 10 and decided to be outpatient.
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(Homogeneous consolidation with cavitation, fibrosis, and calcification in the superior lobe of the left lung)

Figure 1. Chest X-ray

= ).

Figure 2. Chest CT scan without contrast
(There was a picture of air-fluid level, multiple cavities, and fibrocalcification in the right hemithorax, suggesting TB and lung
abscess)

Figure 3. Chest CT scan with contrast
(A contrast-enhanced lesion in the fluid level with satellite nodules, ground-glass opacity (GGO), and invasive chest wall tumors
with the impression of a mass that has invaded the cell wall)

Figure 4. Anatomical pathology findings
(Non-specific inflammatory process and no sign of malignancy)
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DISCUSSION

The mechanisms underlying the increased risk of
cancer after TB infection have been reported through
chronic pulmonary inflammation and fibrosis. TB
infection can elicit a wide-ranging immune response in
an individual because inflammatory cells in the lung
produce a broad cascade of signaling cytokines, oxygen
species, reactive nitrogen, prostaglandins, and tissue-
damaging proteases. Cell wall components of M. th can
induce the production of nitric oxide and reactive
oxygen species, which are involved in deoxyribonucleic
acid (DNA) damage leading to carcinogenesis.

An infectious process can contribute to the
process of carcinogenesis. Reactive oxygen or nitrogen
species produced by active neutrophils bind to DNA,
inducing genetic damage and neoplastic transformation.
In most cases, LC goes undiagnosed for a long time
because it has no symptoms in the early stages of the
disease.'>** Chronic inflammation can promote tumor
growth in several types of cancer, and chronic
inflammation in the lung has been hypothesized as
associated with carcinogenesis.”** During infection,
several immune systems are induced with the
production of TNF, interleukin-4 (IL-4), and IL-13
related to prolonged fever, wasting and extensive
pulmonary fibrosis.'**> Nitrative and oxidative DNA
damage will be involved in carcinogenesis due to
inflammation. M. tb can also increase the synthesis of
BCL-2, which has the potential to cause an increase in
anti-apoptotic activity. Chronic inflammation can also
increase pulmonary fibrosis, potentially resulting in
decreased clearance by lymph nodes and particulate
matter from the infected site. Overall, the combination
of DNA damage, anti-apoptosis, and continued chronic
inflammation may enhance progenitor cell mutagenesis.
This effect may lead to an increased risk of primary or
secondary LC.*617

LC occurs as a result of genetic damage to DNA
and epigenetic changes in bronchial epithelial cells.
This damage will affect the normal function of cells,
cell proliferation, cell apoptosis, and DNA repair.
Genetic interaction with environmental factors will
trigger the development of LC. The more damage that
occurs, the higher the risk of developing cancer.’3% A
potential factor that could connect TB and LC is
smoking. Smoking could induce lung disease and
predispose to pulmonary infection. It is also a major risk
for LC.** PTB and LC are diseases that need to be
differentiated when diagnosing the patients. Hence, the
patients will get proper treatment.®

The National Cancer Institute found that PTB is
associated with an increased risk of LC (odds ratio/OR
2.1, 95% CI 1.4-3.1). PTB was associated with a 1.78-
fold increased risk of LC in smokers and

adenocarcinoma (relative risk: 1.6; 95% CI 1.2-2.1).
The mechanism underlying the increased risk of cancer
after PTB infection is inflammation and pulmonary
fibrosis as inactive TB lesions.?® A meta-analysis by
Sun, et al. (2022) provided a comparison of clinical and
imaging features for LC with PTB and only PTB.?° The
study showed no significant difference in most clinical
symptoms of the patients in the two groups (persistent
chest pain, chest distress, hemoptysis, fever, emaciation,
and shortness of breath).® Nevertheless, it showed
clinical characteristics to differentiate LC and PTB.
Irritable cough was found to have a significantly higher
frequency in PTB and LC in comparison with PTB only
(OR 2.43).%° Night sweating symptoms were dominated
significantly by only PTB rather than PTB and LC.
Compared to only PTB, PTB and LC were associated
with high frequencies of dyspnea, hemoptysis, and
hemorrhagic pleural effusion.?’ In radiological features,
there are no significant differences in calcified shadow
and mass shadow between PTB and LC. However,
patients with PTB and LC show a high proportion of
lobulation signs, mass, nodular shadow, satellite lesion,
small vacuole signs, spicule signs, and pleural
indentation.?

The spread of metastases in LC is most often
lymphogenic in the cervical and supraclavicular lymph
nodes, which are the first and most common sites.
Symptoms of metastatic LC can range from bone pain
to pathological fractures. These symptoms are also
found in cases of certain stages of PTB. The increase in
the incidence of PTB in the elderly occurs due to
increased immune disorders (diabetes mellitus/DM and
human immunodeficiency viruses/HIV). LC also begins
to occur more frequently at a young age. Thus, age is no
longer a benchmark for differential diagnoses of the two
diseases. The formation of cavities in PTB can be a
place for other secondary infections to occur, such as
fungal infections and lung abscesses. The colonization
of microorganisms also triggers the infection process in
the cavity for the occurrence of a tumor lysis syndrome
in LC.

Chest X-ray can be used as an initial modality for
diagnosing cancer and PTB. Chest radiographs of PTB
show parenchymal lesions, lymphadenopathy, miliary
TB (2-3 mm diffuse nodules with a slight predominance
in the lower lobe), pleural effusion, cavities, and
parenchymal lesions with solid, homogeneous, or
heterogeneous consolidation in each lobe (especially in
the upper lobe), as well as fibrous changes. Malignant
parenchymal lesions in LC have irregular edges. In
addition, LC can also exhibit hilar protrusion, lung
nodules, widening of the mediastinum, atelectasis of all
or part of the lung lobes, consolidation, cavities
(eccentric, irregular edges with nodularity), increased
diaphragmatic depression (phrenic nerve palsy), and
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pleural effusion. If a mass or lump is suspected to
appear on the initial evaluation examination, further
tests such as a CT scan, magnetic resonance imaging
(MRI), or bronchoscopy can be considered to confirm
the diagnosis. 38

Multiple pulmonary nodular lesions of varying
sizes in LC are usually misdiagnosed, especially when
accompanied by nonspecific symptoms. The use of a
CT scan cannot rule out LC, as approximately 20% of
malignant nodules have regular edges. In addition, the
picture of PTB can also be in the form of nodules. A CT
scan can very well assess lymph node size but cannot
differentiate between tumoral and reactive lymph

o

CONCLUSION

LC could also be diagnosed with co-infection
TB. Proper diagnosis to make sure the cancer and TB
are co-infected is necessary. Hence, not just a single
disease is treated. There are similarities in clinical
symptoms between PTB and LC. Evaluation of anti-TB
drugs and the clinical response of the patients needs
further attention to minimize the potential for delays in
the diagnosis of LC. Further research and clinical
studies of PTB with suspicion of LC are needed, which
can provide a better prognosis for the patients.
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nodes.'’®* CT scan is recommended as an imaging
modality for screening pulmonary malignancy,
especially in high-risk populations.? It may identify
malignant lesions earlier and reduce LC mortality by
20% compared with radiography.?

The CT scan features of PTB include irregular
linear opacity, discrete miliary nodules, calcified
nodules or consolidation, parenchymal bands, and
paracicatricial emphysema.?? A conventional CT scan is
a radiology examination for distinguishing TB and lung
tumor. Diagnosis and differentiation depend on the
location, size and shape of the mass, as well as its lobes,
borders, density, and enhancement characteristics.?®
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Figure 5. Images of PTB and lung tumor (A-C) showed representative images of PTB, and (D-F) showed representative
images of LC?®
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