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Abstract

The coexistence of lung cancer and pulmonary tuberculosis (TB) is rare, and the clinical and
radiological features are always similar between lung cancer and pulmonary TB. In the pres-
ent case, a non-small cell lung cancer patient with an epidermal growth factor receptor (EGFR)-
sensitive mutation was diagnosed with pulmonary TB during the treatment of tyrosine kinase
inhibitor (TKI) because of the discrepant and confusing responses among different lesions.
Therefore, we should combine clinical and radiological characteristics with pathological and
microbiological tests to confirm the diagnosis of TB or lung cancer. It is a safe and selectable
therapeutic strategy to treat EGFR mutant lung cancer patients with active TB using anti-TB

medications and TKls simultaneously. © 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Lung cancer is the leading cause of cancer-related deaths, while tuberculosis (TB) is the
main cause of infection-related deaths in the world. It has been reported that TB may increase
the risk of lung cancer and influence the prognosis of lung cancer. A population-based case-
control study found that pulmonary TB was significantly associated with lung cancer after
adjustment for active smoking and socioeconomic status, with an odds ratio of 2.1 [1]. A
nationwide cohortstudy in Korea found thatthe hazard ratio oflung cancer with old pulmonary
TB was 3.24 compared to the control group [2]. Engels et al. [3] retrospectively analyzed
42,422 farmers in China, finding that lung cancer mortality was higher in subjects with TB (25
vs. 3.1 per 1,000 person years).
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Fig. 1. Chest and abdomen CT was performed at diagnosis (A, E, 1), after 6 months of treatment with icotinib
(B, F, J), after combination treatment of icotinib and chemotherapy (C, G, K), and after anti-TB and targeted
therapy (D, H, L).

The coexistence of pulmonary TB and lung cancer is rare, with an estimated incidence
rate of approximately 2% [4]. Varol et al. [5] retrospectively evaluated 3,350 active TB
patients, 1.1% of which had coexisting lung cancer. Squamous cell lung cancer was the
predominant histology. The clinical and radiological features of pulmonary TB are always
similar to that of lung cancer, which could lead to a misdiagnosis, missed diagnosis, or delayed
diagnosis. Herein, we report a case of delayed diagnostic pulmonary TB during the treatment
of tyrosine kinase inhibitor (TKI) in epidermal growth factor receptor (EGFR) mutant non-
small cell lung cancer (NSCLC).

Case Report

In June 2019, a 70-year-old woman was referred to our hospital due to pain in the chest
and back. Chest computed tomography (CT) revealed a tumor in the upper left lobe involving
the left hilum and mediastinum (Fig. 1A, E). Moreover, multiple metastatic sites were
suspected at mediastinal lymph nodes, ribs, liver, and left adrenal gland (Fig. 11). The patho-
logical result of biopsy of liver metastases showed adenocarcinoma originating from the lung.
After complete inspection, the patient was diagnosed as stage IV NSCLC (adenocarcinoma).
The gene detection of biopsy tissue by amplification refractory mutation system (ARMS)
showed deletion in exon19 at the EGFR gene. Rearrangement in the anaplastic lymphoma
kinase (ALK) and c-Ros oncogene 1 receptor kinase (ROS1) fusions were negative. After-
wards, the patient started to receive targeted therapy of icotinib (125 mg, per os, t.i.d.).
Re-examination by radiological scans in 1-month intervals demonstrated the primary lung
cancer mass had no obvious change but the remaining metastasis of the liver, adrenal gland,
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and mediastinal lymph nodes had decreased in size significantly (Fig. 1B, F, J). According to
the Response Evaluation Criteria in Solid Tumors v.1.1 (RECIST 1.1), a stable response in
pulmonary lesions and partial response in extrapulmonary metastasis were confirmed. In
November 2019, the patient received two cycles of chemotherapy with pemetrexed on the
basis of targeted therapy. However, the pulmonary tumor remained stable after combination
therapy (Fig. 1C, G). In order to clarify the differentresponses between the primary pulmonary
lesion and other metastasis, electronic bronchoscope was performed, which revealed an
ulcer at the left main and superior lobar bronchus. Also, a biopsy specimen revealed chronic
inflammation with necrosis. A nucleic acid test of respiratory pathogens in the sputum was
positive for mycobacterium TB complex. The patient was then transferred to the TB hospital.
GeneXpert MTB/RIF detection showed a positive result but a TB smear was negative. After
the diagnosis of TB in January 2020, the patient received anti-TB treatment with an HRZE
fixed dose combination composed of isoniazid, rifampicin, pyrazinamide, and ethambutol for
2 months. Meanwhile, she continued targeted therapy. In May 2020, chest and abdomen CT
demonstrated that the pulmonary mass had shrunk significantly but metastases of the liver
and adrenal gland had enlarged markedly, which was assessed as disease progression (Fig. 1D,
H, L). Re-biopsy of the liver metastasis showed the same pathological pattern as before. The
gene detection by ARMS revealed deletion in exon19 and a point mutation in exon20 (T790M)
at the EGFR gene. Hence, the patient received osimertinib treatment.

Discussion

Usually, we cannot distinguish between lung cancer and TB simply through radiological
features and clinical symptoms, both of which are extremely similar. In a retrospective study
to identify the imaging characteristics of asymptomatic pulmonary TB according to CT or
18F-fludeoxyglucose positron emission tomography CT (PET-CT) presentations, pulmonary
TB exhibited suspected malignant signs on CT imaging. Compared with lung cancer using
PET-CT, the maximum standard uptake value (SUVmax) was lower in TB (p = 0.036). The
optimal cut-off level was SUVmax 8.45 with a sensitivity of 63% and specificity of 88.9% [6].
In the present case, the chest CT imaging revealed a malignant tumor. Because of the differing
response of pulmonary mass and other metastases such as the liver and adrenal gland, further
bronchoscopy and TB-related molecular tests were performed supporting the diagnosis of
pulmonary TB. Furthermore, the pulmonary tumor obviously shrank after anti-TB therapy.
Although the pathological result of bronchoscopic biopsy did not suggest a malignant tumor,
we considered that TB coexisted with the primary site of lung cancer in the same neoplasm.
Therefore, the integrated analysis of clinical and radiological features, pathological biopsy,
etiological detection, and the response to anti-tumor or anti-TB therapy may be beneficial to
differentiate TB with lung cancer.

The relationship between TB and lung cancer has been studied extensively. Most studies
indicated an increased risk of lung cancer with a history of TB. A meta-analysis of 30 studies
found that the relative risk of lung cancer for subjects with TB was 1.76 (95% CI 1.49, 2.08)
[7]- Yu et al. [8] prospectively analyzed an eligible, insured adult population of 716,872 in
Taiwan, revealing an 11-fold higher incidence of lung cancer in patients with TB than non-TB
subjects (26.3 vs. 2.41 per 10,000 person years). In our present case, the patient had lung
cancer and pulmonary TB concurrently with no history of TB. There are some related theories
about a causal relationship between lung cancer and TB. One theory supports that lung
cancer could result from a previous TB lesion. The chronic inflammatory responses play a
crucial role in cancer development and progression. Pulmonary TB could cause tissue
damage persistently through the release of inflammatory factors such as tumor necrosis
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factor, interferon gamma, and interleukin [9]. In addition, the tissue repair process also
participates in the development of lung cancer through the production of fibrosis and
formation of new blood vessels. During the tissue damage and repair course, the lung
epithelium DNA mutations could occur and ultimately lead to carcinogenesis. Another theory
suggests that lung cancer could reactivate the tubercle bacilli in areas of inactive TB, or
increase the susceptibility to opportunistic infections, especially in patients under anti-
tumor treatment [10]. In our case, we could not determine the causal relationship between
lung cancer and TB.

In the era of precision medicine, EGFR-TKIs have been the preferred standard thera-
peutic strategy for advanced or metastatic NSCLC with sensitive EGFR mutations. Hwang
etal.[11] analyzed 477 patients with pulmonary adenocarcinoma to study the differences
in EGFR mutational status, response to TKIs, and survival between patients with pre-
existing TB lesions (TB group) and those without the lesions (non-TB group). Compared
with the non-TB group, the frequency of EGFR mutation was significantly higher in the TB
group (56 vs. 34%, p = 0.038). Meanwhile, both the progression-free survival (PFS; 9.1 vs.
11.6 months, p = 0.02) and overall survival (19.4 vs. 24.5 months, p = 0.014) after first-line
EGFR-TKI treatment were significantly shorter in the TB group. However, there were only
limited case reports of active TB coexisting with EGFR mutant lung cancer [12, 13]. The
influence of active TB on the prognosis of coexisting lung cancer is unclear on the basis of
current data. In our case, PFS with first-line treatment with icotinib was 10 months, during
which the patient also received two cycles of chemotherapy. In a prospective randomized
controlled trial [14], PFS in the combination group of icotinib plus chemotherapy was 16
months, which is longer than that of our case. It has been reported that coadministration
of rifampicin decreases the plasma concentrations and efficacy of EGFR-TKIs. The patient
in our case also received anti-TB therapy, including rifampicin for 2 months, which may
have affected the efficacy.

Conclusion

[tis crucial to combine clinical and radiological characteristics with pathological and micro-
biological tests to confirm the diagnosis of TB or lung cancer. We should not ignore the possibility
of TB coexisting with lung cancer. Although anti-TB drugs like rifampicin may influence the
efficacy of EGFR-TKISs, it is a safe and selectable therapeutic strategy to treat EGFR mutant lung
cancer patients with active TB with anti-TB medications and TKIs simultaneously.
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