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Background: The concurrent presentation of pulmonary tuberculosis (TB) and lung cancer presents significant diagnostic and 
therapeutic challenges, with limited evidence guiding clinical management. To address this, we introduced a novel temporal disease- 
sequence classification. This study aimed to characterize clinical phenotypes and prognostic factors based on this sequence.
Methods: We conducted a retrospective cohort study of 123 patients with confirmed TB and lung cancer at our center (2017–2023). 
Patients were classified by diagnostic sequence: Simultaneous Coexistence (TB-LC, n=70), Post-TB Lung Cancer (TB→LC, n=35), 
and Post-LC TB (LC→TB, n=18). Outcomes included demographics, symptom profiles, treatment patterns, and overall survival (OS). 
Statistical analyses employed Kaplan-Meier methods and Cox regression.
Results: Striking intergroup differences were observed. The TB-LC group showed the highest symptom burden (87.14, P=0.007) and 
chemotherapy utilization (50.00%, P=0.029). OS did not differ significantly (log-rank P=0.276), though median survival varied (TB-LC: 32 
months; LC→TB: 57 months; TB→LC: not reached). Multivariable analysis identified surgery (HR=0.34, 95% CI 0.13–0.92) and anti-TB 
therapy (HR=0.48, 95% CI 0.24–0.97) as protective factors, while advanced stage predicted mortality (HR=6.24, 95% CI 2.27–17.14).
Conclusion: Temporal disease sequence influences clinical presentation and treatment selection in TB-lung cancer patients. Surgical 
resection and anti-TB strategies improve outcomes, highlighting the need for integrated management protocols.
Keywords: lung cancer, tuberculosis, outcomes, temporal disease sequence

Introduction
Lung cancer and tuberculosis (TB) constitute two of the most prevalent and lethal pulmonary diseases worldwide, 
exhibiting elevated incidence and mortality rates.1,2 The disease burden of TB and lung cancer is disproportionately 
concentrated in regions with lower Socio-Demographic Index (SDI) scores.3 Collectively, China and India account for 
47% of global TB-associated malignancies.3 Epidemiological evidence demonstrates that individuals with a prior TB 
diagnosis have a threefold elevated risk of subsequent lung cancer, potentially attributable to chronic inflammation, 
pulmonary fibrosis, and immune dysregulation.4 Conversely, lung cancer and its therapeutic modalities—including 
radiotherapy, chemotherapy, targeted therapy, and immunotherapy—may impair cellular immune function, thereby 
compromising host defense against Mycobacterium tuberculosis.5 Additionally, lung cancer patients often present with 
multiple predisposing factors, such as advanced age, smoking history, chronic pulmonary comorbidities, diabetes 
mellitus, and malnutrition, which collectively heighten TB susceptibility.6,7 Clinical and epidemiological data indicate 
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that lung cancer patients face a sixfold greater TB risk relative to the general population.8,9 The co-occurrence of TB and 
lung cancer encompasses both synchronous and metachronous manifestations, with bidirectional pathogenic interactions 
that complicate diagnosis and management. In recent years, this issue has garnered increasing attention within academic 
circles. It is worth emphasising that clinical practice and epidemiological evidence suggest that different temporal 
sequences and causal relationship patterns may exist between lung cancer and tuberculosis.10

Despite increasing recognition of the co-occurrence of tuberculosis and lung cancer, prior research has predominantly 
concentrated on epidemiological associations and risk factor enumeration, leaving critical gaps in clinical stratification 
and management guidance. Evidence indicates that survival outcomes are superior when the interval between TB and 
lung cancer diagnoses exceeds six months, suggesting a potential prognostic impact of temporal sequence.11 

A standardized framework to classify this sequence is lacking. To bridge this gap, we recently established a three- 
category classification system: (1) Simultaneous Coexistence (TB-LC), defined as concurrent diagnosis of both condi
tions within a six-month window; (2) Post-Tuberculosis Lung Cancer (TB→LC), referring to lung cancer developing 
against a backdrop of prior TB sequelae; and (3) Post-Lung Cancer Tuberculosis (LC→TB), denoting active TB 
occurring during or following lung cancer treatment. The association of this framework with distinct imaging pheno
types, baseline clinical characteristics, or treatment distribution patterns remains uninvestigated.

To elucidate the clinical relevance of this classification system, we retrospectively analyzed clinical data from 123 
patients with pathologically confirmed lung cancer and microbiologically or histologically confirmed pulmonary tuber
culosis at our center. The study objectives were as follows: (1) to classify patients according to the proposed temporal 
causal mo (2) to compare baseline data, clinical characteristics, and treatment regimens across phenotypes; and (3) to 
identify prognostic factors. This analysis aims to guide the development of phenotype-specific management strategies 
and establish a reference for future prospective cohort studies.

Method
Study Design and Participants
We conducted a retrospective cohort study at a single tertiary care center in China to evaluate survival outcomes and 
identify prognostic factors among patients with concurrent or sequential tuberculosis (TB) and lung cancer. The study 
included patients hospitalized between December 2017 and December 2023. Patients were eligible if they met all of the 
following criteria: (1) age ≥18 years; (2) a pathologically confirmed diagnosis of lung cancer and a microbiologically or 
clinically confirmed diagnosis of pulmonary TB, consistent with the Chinese WS 288–2017 diagnostic criteria; (3) 
a clearly documented temporal sequence between the two diagnoses; and (4) availability of complete clinical data 
covering diagnosis, treatment, and follow-up (including at least 1 year of follow-up or documented survival status at the 
last contact). Exclusion criteria were: (1) a concurrent diagnosis of other active malignancies or hematologic cancers, or 
(2) incomplete medical records or loss to follow-up without definitive survival status documentation.

Based on the temporal relationship, patients were categorized into three predefined groups: (1) Simultaneous Coexistence 
(TB-LC), defined as the diagnosis of both conditions within a six-month window; (2) Post-Tuberculosis Lung Cancer 
(TB→LC), referring to lung cancer diagnosed in a patient with a history of prior TB sequelae; and (3) Post-Lung Cancer 
Tuberculosis (LC→TB), denoting active TB diagnosed during or after the completion of lung cancer treatment.

Diagnostic Criteria
The diagnosis of lung cancer was histologically confirmed via specimens obtained from bronchoscopy biopsy, CT-guided 
needle biopsy, surgical resection, or cytology. Histological subtypes included adenocarcinoma, squamous cell carcinoma, 
and others. The diagnosis of pulmonary tuberculosis was established in accordance with the Chinese WS 288–2017 
criteria. Confirmatory diagnosis was preferentially based on microbiological evidence (positive culture, PCR, or nucleic 
acid test for Mycobacterium tuberculosis from sputum, bronchoalveolar lavage fluid, or tissue) or pathological evidence 
(identification of granulomas with caseous necrosis on biopsy). In the absence of confirmatory tests, a clinical diagnosis 
was made based on a combination of typical chest imaging findings (eg, upper-lobe cavities, miliary nodules) along with 
compatible chronic symptoms and a documented response to anti-tuberculosis therapy.

https://doi.org/10.2147/IDR.S576692                                                                                                                                                                                                                                                                                                                                                                                                                                                                Infection and Drug Resistance 2026:19 2

Yu et al                                                                                                                                                                               

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Data Collection
Data were abstracted from electronic medical records and supplemented by structured telephone follow-up. The 
following variables were collected: (1) Demographics: Age, sex, smoking history, alcohol use, height, weight; (2) 
Comorbidities: Pre-existing chronic diseases (eg, diabetes, Hypertension); (3) TB Characteristics: Number of lesions, 
involved lung lobes, treatment history (eg, prior anti-TB therapy), imaging features; (4) Lung Cancer Characteristics: 
Primary site, histological subtype, TNM stage (8th edition AJCC criteria), treatment modalities (surgery, radiotherapy, 
chemotherapy, immunotherapy); (5) Temporal Sequence: Diagnostic order of TB and lung cancer (as defined above); (6) 
Survival Outcomes: Vital status (alive/dead) and date of last follow-up or death.

Statistical Analysis
All statistical analyses were performed using R software (version 4.2.0; R Foundation) with the survival package. 
Continuous variables are presented as mean ± SD or median (IQR), and were compared using t-tests/Mann–Whitney 
U-tests (two groups) or ANOVA/Kruskal–Wallis tests (three groups), as appropriate. Categorical variables are expressed 
as numbers (percentages) and compared using the Chi-square or Fisher’s exact test. Survival curves were generated by 
the Kaplan-Meier method and compared with the Log rank test. Prognostic factors were identified using Cox proportional 
hazards regression. Variables with P < 0.10 in univariable analysis were entered into a backward stepwise multivariable 
model (retention criterion: P < 0.05). The proportional hazards assumption was checked with Schoenfeld residuals. 
A two-sided P < 0.05 defined statistical significance.

Results
Patient Inclusion Process
This retrospective study included 123 patients diagnosed with concurrent pulmonary tuberculosis and lung cancer 
between December 2017 and December 2023. Participants were stratified into three groups based on diagnostic 
sequence: Simultaneous Coexistence Group (TB-LC, n=70), Post-Tuberculosis Lung Cancer Group (TB→LC, n=35), 
and Post-Lung Cancer Tuberculosis Group (LC→TB, n=18), as illustrated in Figure 1.

Baseline Characteristics
Table 1 presents the demographic and clinical characteristics across study groups. The overall cohort had a median age of 
64 years (IQR 56.00–69.00), with the TB-LC group demonstrating a comparable median age of 63.50 years (IQR 
55.00–68.00; P=0.374 for intergroup comparison). Male predominance was observed across all groups (TB-LC: 75.71%; 
TB→LC: 62.86%; LC→TB: 77.78%; P=0.327). No statistically significant differences were detected in smoking, alcohol 
consumption, body mass index (BMI), or hypertension, diabetes mellitus, or chronic pulmonary disease (COPD) among 
the groups (all P>0.05).

Clinical Characteristics and Therapeutic Approaches
Table 2 demonstrates that symptomatic presentation was most frequent in the TB-LC group (87.14%), followed by 
LC→TB (77.78%) and TB→LC (60.00%) groups (P=0.007). The most common symptoms were cough (37.40%) and 
hemoptysis (14.63%). Table 3 reveals the histopathological and staging distribution: adenocarcinoma (52.85%), squa
mous cell carcinoma (40.65%), stage I (34.96%), stage II (27.64%), stage III (21.14%), and stage IV (16.26%) disease. 
Radiological evaluation showed >3 tuberculous lesions in 72.36% of cases, with 66.67% exhibiting co-localization in the 
same pulmonary lobe. No significant differences were observed among groups regarding lesion topography, tumor 
location, histological subtype, tumor stage, or pleural effusion presence (all P>0.05). Figure 2 outlines the therapeutic 
landscape, documenting twelve distinct treatment modalities, including operation (41.46%), chemotherapy (17.89%), and 
chemoradiotherapy. Conservative treatment was elected in 10.57% of cases(Table S1). Table 4 details treatment 
comparisons: received antitumor therapy rates (LC→TB: 94.44%; TB→LC: 85.71%; TB-LC: 90.00%), surgical rates 
(LC→TB: 72.22%; TB→LC: 65.71%; TB-LC: 50.00%), and chemotherapy rates (LC→TB: 50.00%; TB-LC: 44.29%; 
TB→LC: 20.00%; P=0.029). Immunotherapy utilization was minimal (4.07%, n=5/123). Anti-tuberculosis treatment 
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completion rates (88.89%, 77.14%, 74.29%; P=0.420) and median treatment durations (9.00 [IQR 8.00–12.00], 12.00 
[8.00–12.00], 9.00 [6.00–12.00] months; P=0.093) showed no significant intergroup differences.

Survival Outcomes
Figure 3 demonstrates comparable overall survival across groups by Kaplan-Meier analysis (log-rank P=0.276). Median 
survival durations were 32 months (TB-LC), 57 months (LC→TB), and not reached (TB→LC).

Figure 1 Study the flowchart of patients with tuberculosis and lung cancer.

Table 1 Baseline Characteristics of the Study Population

Variables Total (n = 123) LC→TB (n = 18) TB→LC (n = 35) TB-LC (n = 70) P

Age 

M (Q1, Q3)

64.00 (56.00, 69.00) 63.00 (60.00,65.75) 67.00 (55.50,73.00) 63.50 (55.00,68.00) 0.374

Height (cm) 
M (Q1, Q3)

168.00 (160.00, 172.00) 170.50 (159.75,172.00) 167.00 (159.00,172.00) 168.00 (160.00,172.00) 0.780

Wight (Kg) 

M (Q1, Q3)

55.00 (50.00, 60.50) 54.00 (50.00,60.00) 55.00 (49.00,62.50) 55.00 (50.00,62.00) 0.447

BMI 

M (Q1, Q3)

20.20 (17.98, 22.14) 19.25 (17.58,20.89) 20.70 (17.81,22.05) 20.24 (18.37,22.69) 0.362

Sex, n (%) 0.327
Female 34 (27.64) 4 (22.22) 13 (37.14) 17 (24.29)

Male 89 (72.36) 14 (77.78) 22 (62.86) 53 (75.71)

(Continued)
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Table 1 (Continued). 

Variables Total (n = 123) LC→TB (n = 18) TB→LC (n = 35) TB-LC (n = 70) P

Smoking, n (%) 0.948

<400 73 (59.35) 11 (61.11) 20 (57.14) 42 (60.00)
>400 50 (40.65) 7 (38.89) 15 (42.86) 28 (40.00)

Drinking, n (%) 0.342

No 92 (74.80) 14 (77.78) 29 (82.86) 49 (70.00)
Yes 31 (25.20) 4 (22.22) 6 (17.14) 21 (30.00)

Hypertension, n (%) 0.826

No 99 (80.49) 15 (83.33) 29 (82.86) 55 (78.57)
Yes 24 (19.51) 3 (16.67) 6 (17.14) 15 (21.43)

Diabetes, n (%) 0.952

No 111 (90.24) 16 (88.89) 32 (91.43) 63 (90.00)
Yes 12 (9.76) 2 (11.11) 3 (8.57) 7 (10.00)

COPD, n (%) 0.487

No 101 (82.11) 13 (72.22) 29 (82.86) 59 (84.29)
Yes 22 (17.89) 5 (27.78) 6 (17.14) 11 (15.71)

Abbreviations: BMI, body mass index; COPD, chronic pulmonary disease.

Table 2 The Symptoms of the Study Population

Variables Total (n = 123) LC→TB (n = 18) TB→LC (n = 35) TB-LC (n = 70) P

Symptom n (%) 0.007

No 27 (21.95) 4 (22.22) 14 (40.00) 9 (12.86)

Yes 96 (78.05) 14 (77.78) 21 (60.00) 61 (87.14)
Chest distress 4 (3.25) 4 (22.22) 0 (0.00) 0 (0.00)

Chest pain 11 (8.94) 0 (0.00) 4 (11.43) 7 (10.00)

Cough 46 (37.40) 6 (33.33) 12 (34.29) 28 (40.00)
Feeble 4 (3.25) 0 (0.00) 0 (0.00) 4 (5.71)

Fever 13 (10.57) 3 (16.67) 2 (5.71) 8 (11.43)

Hemoptysis 18 (14.63) 1 (5.56) 3 (8.57) 14 (20.00)

Table 3 Clinical Characteristics of the Study Population

Variables Total (n = 123) LC→TB (n = 18) TB→LC (n = 35) TB-LC (n = 70) P

Location of tuberculosis, n (%) 0.890

Multiple lobes 74 (60.16) 10 (55.56) 19 (54.29) 45 (64.29)

Upper left lung 19 (15.45) 3 (16.67) 6 (17.14) 10 (14.29)
Right lower lung 5 (4.07) 1 (5.56) 1 (2.86) 3 (4.29)

Upper right lung 22 (17.89) 4 (22.22) 7 (20.00) 11 (15.71)

Left lower lung 3 (2.44) 0 (0.00) 2 (5.71) 1 (1.43)
Location of lung cancer, n (%) 0.209

Upper left lung 28 (22.76) 3 (16.67) 9 (25.71) 16 (22.86)

Left lower lung 25 (20.33) 3 (16.67) 4 (11.43) 18 (25.71)
Upper right lung 38 (30.89) 6 (33.33) 13 (37.14) 19 (27.14)

Right middle lung 1 (0.81) 1 (5.56) 0 (0.00) 0 (0.00)

Right lower lung 20 (16.26) 1 (5.56) 7 (20.00) 12 (17.14)
Hilum of the right lung 11 (8.94) 4 (22.22) 2 (5.71) 5 (7.14)

(Continued)
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Prognostic Determinants
Table 5 presents Cox regression analyses. Multivariable modeling identified surgical intervention (HR=0.34, 95% CI 
0.13–0.92; P=0.034) and standardized anti-tuberculosis therapy (HR=0.48, 95% CI 0.24–0.97; P=0.041) as independent 
protective factors, while advanced tumor stage (III–IV: HR=6.24, 95% CI 2.27–17.14; P<0.001) conferred worse 
prognosis. Age, sex, BMI, chemotherapy, and anti-tuberculosis duration showed no significant associations.

Discussion
This study represents one of the most comprehensive analyses to date of patients with coexisting tuberculosis and lung 
cancer, examining their clinical characteristics and long-term prognosis through a disease chronological stratification 
system. The findings reveal heterogeneous manifestations of the two diseases across different temporal sequence groups, 
providing crucial evidence-based support for formulating clinical management strategies.

Key Findings and Clinical Implications
Cohort analysis indicated that 78.05% of patients presented with clinical symptoms, with cough (37.40%) and haemoptysis 
(14.63%) being the most prevalent manifestations. These findings align closely with prior studies,12,13 confirming substantial 
symptom overlap between TB and lung cancer. Compared to patients with TB alone, those with coexisting conditions were 
more likely to experience irritative cough but less likely to experience night sweats.14,15 Notably, distinct clinical character
istics emerged across diagnostic sequence groups: the concurrent coexistence group (TB-LC) exhibited significantly higher 
symptom burden (87.14%, P=0.007). This phenomenon may stem from multiple pathophysiological mechanisms: Firstly, the 
coexistence of active tuberculosis infection and lung cancer may induce a cumulative inflammatory state, thereby exacerbating 
respiratory symptoms. Secondly, tuberculosis-related inflammation can both mask and amplify cancer-related symptoms.16,17 

This finding carries important clinical implications: tuberculosis patients who remain persistently coughing or haemoptising 

Table 3 (Continued). 

Variables Total (n = 123) LC→TB (n = 18) TB→LC (n = 35) TB-LC (n = 70) P

Pathology, n (%) 0.057

Adenocarcinoma 65 (52.85) 12 (66.67) 22 (62.86) 31 (44.29)
Large cell cancer 1 (0.81) 1 (5.56) 0 (0.00) 0 (0.00)

Small cell cancer 7 (5.69) 0 (0.00) 3 (8.57) 4 (5.71)

Squamous carcinoma 50 (40.65) 5 (27.78) 10 (28.57) 35 (50.00)
Staging, n (%) 0.158

I 43 (34.96) 6 (33.33) 16 (45.71) 21 (30.00)

II 34 (27.64) 8 (44.44) 7 (20.00) 19 (27.14)
III 26 (21.14) 4 (22.22) 5 (14.29) 17 (24.29)

IV 20 (16.26) 0 (0.00) 7 (20.00) 13 (18.57)

Tuberculosis lesions, n (%) 0.953
<=3 34 (27.64) 5 (27.78) 9 (25.71) 20 (28.57)

>3 89 (72.36) 13 (72.22) 26 (74.29) 50 (71.43)

Pleural effusion, n(%) 0.081
No 101 (82.11) 12 (66.67) 32 (91.43) 57 (81.43)

Yes 22 (17.89) 6 (33.33) 3 (8.57) 13 (18.57)

The same-side thoracic cavity, n (%) 0.453
No 18 (14.63) 4 (22.22) 6 (17.14) 8 (11.43)

Yes 105 (85.37) 14 (77.78) 29 (82.86) 62 (88.57)
The same lobe of the lung, n (%) 0.379

No 41 (33.33) 8 (44.44) 13 (37.14) 20 (28.57)

Yes 82 (66.67) 10 (55.56) 22 (62.86) 50 (71.43)
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after sputum conversion to smear-negative status following anti-tuberculosis therapy should be vigilant for the possibility of 
coexisting lung cancer; conversely, when respiratory symptoms worsen during treatment in lung cancer patients, the 
possibility of coexisting tuberculosis should be considered.

Figure 2 The Sangitu chart illustrates the process of the patient’s anti-tumor treatment. The width of the bars represents the number of patients; the colors represent the 
treatment categories.

Table 4 Anti-TB and Anti-Cancer Therapy Profile

Variables Total (n = 123) LC→TB (n = 18) TB→LC (n = 35) TB-LC (n = 70) P

Received Antitumor Therapy, n (%) 0.710
No 13 (10.57) 1 (5.56) 5 (14.29) 7 (10.00)

Yes 110 (89.43) 17 (94.44) 30 (85.71) 63 (90.00)

Received Surgery, n (%) 0.124
No 52 (42.28) 5 (27.78) 12 (34.29) 35 (50.00)

Yes 71 (57.72) 13 (72.22) 23 (65.71) 35 (50.00)

Received Chemotherapy, n (%) 0.029
No 76 (61.79) 9 (50.00) 28 (80.00) 39 (55.71)

Yes 47 (38.21) 9 (50.00) 7 (20.00) 31 (44.29)
Received Immunotherapy, n (%) 1.000

No 118 (95.93) 17 (94.44) 34 (97.14) 67 (95.71)

Yes 5 (4.07) 1 (5.56) 1 (2.86) 3 (4.29)
Standardized Anti-TB, n (%) 0.420

No 28 (22.76) 2 (11.11) 8 (22.86) 18 (25.71)

Yes 95 (77.24) 16 (88.89) 27 (77.14) 52 (74.29)
Anti-TB Treatment Duration (months), 

M (Q1, Q3)

9.00 (6.00, 12.00) 9.00 (8.00,12.00) 12.00 (8.00,12.00) 9.00 (6.00,12.00) 0.093
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Analysis of Treatment Patterns
Treatment analysis revealed two key findings: 1) High tumour treatment rates were maintained across all three groups 
(LC→TB group: 94.44%; TB→LC group: 85.71%; TB-LC group: 90.00%). Notably, the TB-LC group achieved a high 
rate of concurrent treatment for both conditions, fully aligning with current tuberculosis and lung cancer diagnostic and 
treatment guidelines18 — where anti-tuberculosis therapy should be conducted without delaying lung cancer treatment. 

Figure 3 Kaplan-Meier curves of OS of the groups.

Table 5 Predictors of Overall Survival in Patients

Variables Univariable Analysis Multivariable Analysis

P HR (95% CI) P HR (95% CI)

Sex

Female 1.00 (Reference)
Male 0.017 2.85 (1.21 ~ 6.73)

Age <0.001 1.05 (1.02 ~ 1.09)

BMI 0.003 0.83 (0.74 ~ 0.94)
Stage

I–II 1.00 (Reference) 1.00 (Reference)

III–IV <0.001 10.61 (5.31 ~ 21.17) <0.001 6.24 (2.27 ~ 17.14)
Surgical intervention

No 1.00 (Reference) 1.00 (Reference)

Yes <0.001 0.12 (0.06 ~ 0.25) 0.034 0.34 (0.13 ~ 0.92)

(Continued)
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For newly diagnosed, untreated, and advanced lung cancer patients, efficacy assessment is recommended one month after 
initiating anti-tuberculosis therapy. Should tuberculosis be effectively controlled, oncological treatment should com
mence promptly to improve prognosis.19–21 2) Differentiated treatment plans must be tailored to individual patient 
circumstances. Within our cohort, 12 distinct tumour treatment patterns were observed. Existing evidence indicates that 
co-morbid patients present significantly greater treatment challenges than those with lung cancer alone. Increased 
complication risks, compromised physical condition, and drug interactions may all contribute to treatment failure. 
Therefore, personalised precision medicine should be implemented alongside standardised treatment protocols.22 

Notably, the chemotherapy utilisation rate was markedly higher in the LC→TB subgroup (50.00%, P=0.029), potentially 
reflecting: first, more advanced tumour staging in this subgroup (despite no significant intergroup differences in staging 
distribution); next, the higher incidence of tuberculosis during cancer treatment among patients receiving chemotherapy/ 
immunotherapy, consistent with research concluding that chemotherapy-induced immunosuppression increases tubercu
losis infection risk.23,24 Given that immunotherapy recipients constituted only 4.07% of this cohort (due to sample size 
limitations), definitive conclusions could not be drawn. However, prior studies indicate that for lung cancer patients with 
concurrent latent tuberculosis, immunotherapy is relatively safe and non-inferior in efficacy compared to non-infected 
individuals. Nevertheless, rigorous tuberculosis screening before treatment is essential, and enhanced monitoring for 
immune-related adverse events (irAEs) is required in those with active tuberculosis infection.25 Consequently, it is 
recommended that immune checkpoint inhibitors (ICIs) be incorporated into comprehensive treatment regimens at an 
appropriate time following effective control of pulmonary tuberculosis.

Survival Outcomes and Prognostic Factors
Survival analysis revealed: although the Log rank test did not detect a statistically significant difference in overall 
survival (OS) (P=0.276), median survival times exhibited numerical differences across groups (TB-LC group: 32 
months; LC→TB group: 57 months; TB→LC group: not reached), suggesting potential biological differences 
warranting further investigation. This discrepancy between statistical and clinical significance may stem from insuffi
cient statistical power due to sample size limitations, particularly pronounced in the LC→TB subgroup (n=18). This 
constitutes a key limitation of the present study, necessitating larger sample sizes in future research to yield more 
reliable conclusions.

Multivariate Analysis Identified Two Modifiable Protective Factors
Surgical resection (HR=0.34, 95% CI 0.13–0.92) and standardised anti-tuberculosis therapy (HR=0.48, 95% CI 
0.24–0.97). Their clinical significance includes:

1. Persistence of surgical benefit: After adjusting for tumour stage, the survival advantage conferred by surgery 
remained significant, indicating that surgically suitable patients may benefit from resection regardless of tuberculosis 
status. This finding aligns closely with prior studies.26 For patients with smear-positive or severe pulmonary tuberculosis 
combined with resectable NSCLC, it is recommended to initiate anti-tuberculosis therapy first, followed by surgery once 

Table 5 (Continued). 

Variables Univariable Analysis Multivariable Analysis

P HR (95% CI) P HR (95% CI)

Chemotherapy

No 1.00 (Reference)
Yes 0.186 1.54 (0.81 ~ 2.93)

Standardized Anti-PTB

No 1.00 (Reference) 1.00 (Reference)
Yes <0.001 0.26 (0.15 ~ 0.48) 0.041 0.48 (0.24 ~ 0.97)

Anti-TB Treatment Course 0.007 0.08 (0.01 ~ 0.49)
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the condition is controlled. If tuberculosis proves difficult to control within a short period, neoadjuvant therapy should be 
initiated. Lung cancer surgery/neoadjuvant therapy should be conducted within one month of anti-tuberculosis treatment. 
For patients with smear-negative or focal lesions (eg, tuberculomas) combined with stage I–IIIa NSCLC, surgery may 
proceed after short-term (2-week) anti-tuberculosis therapy. Conversely, lung cancer patients with old tuberculosis require 
no additional anti-tuberculosis treatment; surgical planning should be determined directly by lung cancer staging.27

2. Protective effect of anti-tuberculosis therapy: Survival benefits from standardised anti-tuberculosis treatment 
underscore the importance of tuberculosis control for cancer patient prognosis, fully aligning with existing literature 
and guideline recommendations.18,28

Conversely, advanced tumour stage (stages III–IV) was confirmed as the strongest negative prognostic factor 
(HR=6.24, 95% CI 2.27–17.14), consistent with prior lung cancer studies.29 The unique contribution of this study 
lies in confirming that this negative association remains significant even in the context of tuberculosis infection.

Clinical Implications: The Findings Provide the Following Key Guidance
1. Diagnostic Optimisation: Particularly in endemic regions, diagnostic protocols for patients suspected of TB-lung 
cancer comorbidity should be refined. The high symptom burden among these cases (87.14%) indicates a need to lower 
the clinical threshold for comprehensive assessment.

2. Dual Management: Treatment strategies should emphasise a dual approach combining surgical resection with 
standardised anti-tuberculosis therapy, as both independently improve patient outcomes.

3. Chemotherapy Optimisation: Inter-group disparities in chemotherapy application patterns suggest potential treat
ment selection bias, which could be mitigated through standardised protocols.

Research Limitations: The Following Limitations Must Be Objectively Acknowledged
1. Inherent limitations in causal inference due to retrospective design and potential selection bias (particularly in 
treatment allocation).

2. Geographical limitations of single-centre data may affect the generalisability of results across settings with 
differing tuberculosis prevalence and cancer treatment patterns.

3. Sample size constraints (especially n=18 in the LC→TB subgroup) impacted the power to detect potentially 
important differences.

4. The low immunotherapy utilisation rate (4.07%) limits the generalisability of findings to current widespread 
checkpoint inhibitor applications.

5. Missing data on key confounders (including socioeconomic status and treatment adherence details).

Future Research Directions
Based on current findings, the following studies are proposed:

1. Prospective multicentre studies: Validate the universality of this classification system and prognostic model in 
larger, more heterogeneous populations.

2. Mechanistic exploration: Investigate biological interactions between TB infection and lung cancer progression, 
with a focus on tumour microenvironment regulatory mechanisms.

3. Clinical trials: Systematically evaluate optimal sequential combinations and integrated strategies for anti- 
tuberculosis and anti-cancer therapies (including modern immunotherapy regimens).

In summary, this study employs rigorous time-stratified analysis to confirm that disease sequence significantly influences 
clinical phenotypes and treatment patterns in patients with TB-lung cancer comorbidity. The identification of surgical interven
tion and standardised anti-tuberculosis treatment as independent protective factors provides scientific rationale for implementing 
integrated management strategies. Although preliminary and requiring validation, these findings highlight the potential of a time- 
stratified approach to inform more precise diagnosis and treatment guidelines, especially in regions heavily burdened by both 
diseases. Although these findings require prospective validation, they offer crucial evidence for evidence-based treatment 
decisions in this high-risk patient cohort. Future research should focus on elucidating underlying biological mechanisms and 
optimising combined treatment regimens.
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Conclusion
This study proposes and validates a novel temporal-sequence classification model (TB-LC, TB→LC, LC→TB) for patients with 
coexisting TB and lung cancer. Our findings demonstrate that the diagnostic sequence shapes distinct clinical phenotypes and 
influences therapeutic decisions. Critically, we identify surgical resection and timely anti-TB therapy as independent, modifiable 
factors for improving survival, underscoring the imperative for integrated management protocols. As an exploratory study, this 
work primarily establishes the clinical relevance and utility of the temporal-classification framework. Future prospective, multi- 
center studies are warranted to confirm its prognostic precision and to guide the development of sequence-specific treatment 
algorithms in high-burden settings.
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