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Objective: To analyze the clinical characteristics and risk factors of drug resistance of newly-treated chronic obstructive pulmonary
disease (COPD) complicated pulmonary tuberculosis (PTB).

Methods: A total of 489 newly-treated PTB patients admitted to Beijing Geriatric hospital were retrospectively enrolled in this study. Of
these, 138 patients with COPD were allocated to the study group, and the remaining 351 patients without COPD were allocated to the control
group. The baseline information, clinical characteristics of PTB and drug resistance of Mycobacterium tuberculosis were compared between
the two groups. Logistic regression was used to explore the correlation between drug resistance and COPD complications.

Results: Patients complicated with COPD had a higher proportion of respiratory failure, cough, fever and night sweats, chest short
breath, and emaciation between the study group and the control group (P<0.05). In terms of medical history, patients complicated with
COPD also had a higher proportion of childhood TB history, cough, tuberculosis exposure rate, dust exposure rate, and malnutrition
(P<0.05). There were significantly more patients with pulmonary cavities and a delayed diagnosis of TB in the study group than in the
control group (P<0.05). The single drug resistance rates of isoniazid, ethambutol, rifampicin, pyrazinamide, and rifapentine, and drug
resistance with any two or more drugs in the study group were significantly higher than those in the control group (P<0.05). Multivariate
Logistic regression analysis showed that smoking, extrapulmonary tuberculosis, tuberculosis exposure history, malnutrition, pulmonary
cavity, and delayed TB diagnosis were risk factors for drug resistance in newly-treated COPD complicated PTB patients.
Conclusion: The symptoms of COPD complicated PTB were more serious. Smoking history, extrapulmonary tuberculosis, tubercu-
losis exposure history, malnutrition, pulmonary cavity, and delayed diagnosis of tuberculosis were risk factors for TB resistance in
these patients.
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Introduction

Tuberculosis (TB) is a common infectious disease in the world, mainly caused by Mycobacterium tuberculosis. TB has a
strong infectivity and high prevalence with severe mortality." According to the 2019 Global TB Report, there were about
10 million new cases in 2018 all over the world, and China was one of the 30 countries with a high TB burden,
accounting for 14% of them.” The rate of multi-drug-resistant tuberculosis (MDR-TB) in China was 6.8%, with an
estimated 339,000 incident cases among the population over 15 years old in 2010.? Previous studies showed that TB was
an important risk factor for chronic obstructive pulmonary disease (COPD).* At the same time, COPD was also closely
related to tuberculosis.” At present, about 9.9% of people older than 40 years in China are suffering from COPD, and the
number of COPD patients is increasing with ages and environmental pollution.® Besides, COPD is also an important

cause of Mycobacterium tuberculosis drug resistance.’
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Compared with TB alone patients, those with COPD combined TB face more severe health threats. Patients with
COPD complicated pulmonary tuberculosis (PTB) often have a poor prognosis if they could not get suitable treatment in
time. In addition, the cure rate of drug-resistant TB is extremely low.® Drug resistance of TB bacilli increases the
difficulty of treatment and the cost of patients, which brings more barriers to the treatment and prevention of TB.
Therefore, it is necessary to analyze the clinical characteristics of COPD complicated PTB.

The aim of this study was to analyze the clinical characteristics of newly-treated COPD complicated PTB patients,
and the risk factors of Mycobacterium tuberculosis drug resistance, so as to provide reference for clinical practice.

Methods

Study Patients

This study retrospectively included 489 cases of newly-treated PTB patients admitted to Beijing Geriatric hospital from
October 2019 to October 2021. They were divided into a PTB (351 cases) group and PTB with COPD group (138 cases).
Patients meeting the following criteria were included: 1) Diagnosis of TB was made according to WS288-2017; 2)
patients with complete laboratory examination, chest computed tomography (CT), and X-ray imaging data; 3) patients
who were newly-diagnosed PTB; 4) patients with COPD met the diagnostic criteria set by the guidelines for diagnosis
and treatment of COPD;'° and 5) patients who signed the informed consent. Patients who met the following criteria were
excluded: 1) patients with malignant tumors or other serious multi-organ diseases; 2) patient suffering from mental
disorders; 3) patients with other chronic infectious diseases; 4) patients with contraindications to antituberculous drugs;
5) patients with primary or secondary dementia; and 6) lack of follow-up information.

General information of all patients was collected from the medical system of Beijing Geriatric hospital, including age,
sex, education level, height, weight, course of tuberculosis, and smoking history. Respiratory symptoms were collected,
including respiratory failure, cough, fever, night sweats, chest tightness, shortness of breath, fatigue and emaciation,
extrapulmonary tuberculosis, hemoptysis, and chest pain. Other conditions included in the study were as follows: history
of childhood cough, tuberculosis exposure, dust exposure, malnutrition, tuberculosis lesion extent, and concomitant
cavities.

This study complied with the Declaration of Helsinki and was approved by the ethics committee of Beijing Geriatric
Hospital with number 2019004294z. Informed consent was waived due to the retrospective nature of the study.

Anti-Tuberculosis Drug Therapy
All patients were treated with the tuberculosis treatment protocol in the Guidelines for the Diagnosis and Treatment of
Tuberculosis.” All patients received 2 months of intensive therapy. Those less than 80 years old were given isoniazid
(Shanxi Taiyuan Pharmaceutical Co., LTD.), 0.3 g/time, once per day; ethambutol (Guangdong South China
Pharmaceutical Group Co., LTD.), 0.75 g/time, once per day; rifampicin (Zhejiang Pharmaceutical Co., LTD. Xinchang
Pharmaceutical Factory), 0.45 g/time, once per day; and pyrazinamide (Shenyang Hongqi Pharmaceutical Co., LTD.), 0.5
g/time, 3 times per day. Patients older than 80 years were treated as follows: isoniazid (Shanxi Taiyuan Pharmaceutical Co.,
LTD.), 0.3 g/time, once per day; ethambutol (Guangdong South China Pharmaceutical Group Co., LTD.), 0.5 g/time, once
per day; rifapentini (Wuxi Fuprayer Pharmaceutical Co., LTD.), 0.45 g/time, once every 2 weeks; and pyrazinamide
(Shenyang Hongqi Pharmaceutical Co., LTD.), 0.5 g/time, twice per day. After 2 months of treatment according to the
above regimen, a 4 months consolidation therapy was continued. Patients younger than 80 years old were given rifampicin,
0.45 g/time, once per day; and isoniazid, 0.3 g/time, once per day. Patients older than 80 years were given isoniazid, 0.3 g/
time, once per day; and rifapentine, 0.45 g/time, once every 2 weeks. All drugs mentioned above were taken orally.
COPD complicated PTB patients were given anti-infection treatment at the same time as anti-TB therapy. Sensitive
antibiotics were selected according to the sputum culture. Commonly used antibiotics included the second and third
generation cephalosporins, quinolones, or aminoglycosides. Patients with fungal infection should be treated with
antifungal agents. Liver and kidney function should be reviewed regularly during drug therapy.
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Drug Sensitivity Testing

Drug sensitivity was performed after 2 months intensive therapy. BACTEC MGIT960 Automatic Mycobacterium rapid
culture drug sensitivity instrument (Becton Dickinson, USA) was conducted for sensitivity test. Mycobacterium TB was
cultured and identified according to the “Tuberculosis Diagnostic Laboratory Test Procedures”.'" The culture media for
identification of Mycobacterium TB were p-nitrobenzoic acid (PNB) and thiophen-2-hydrazine (TCH). PNB and TCH
were produced by Zhuhai Besol Industrial Company of China. The drug sensitivity of isoniazid, ethambutol, rifampicin,
pyrazinaimde, and rifapentine was tested by proportional method.'? The reagent used was produced by Becton Dickinson
Company (USA). The operation method of the MGIT960 system referred to the method used by Kim et al.'* All patients
underwent TB culture twice a month and sputum smear three times per month for acid-fast bacilli. Tuberculosis culture
was performed twice every month and acid-fast bacilli in sputum was performed three times every month. Single drug
resistance indicated patients were resistant to one of isoniazid, ethambutol, rifampicin, pyrazinamde, or rifapentine.
Multi-drug resistance indicated patients were resistant to two or more of the drugs mentioned above.

Statistical Analysis

All the data collected in this study were analyzed using SPSS 23.0 software. Normally distributed measurement data
were expressed as meantstandard deviation (SD), and the comparisons were examined by Student’s #-test. The
categorical data were expressed as n(%), and the differences between the two groups were examined by chi-square
analysis or Fisher’s exact test. Logistic regression was used to analyze the risk factors for TB drug resistance in newly-
treated COPD complicated PTB patients. P<0.05 was considered as statistically significant.

Results

General Data

A total of 489 newly-treated TB patients were enrolled in this study, including 138 patients in the study group and 351
patients in the control group. The average age of the study group was 53.69+10.12 years old, ranging from 22—82 years,
and the mean body mass index (BMI) was 22.91+£3.21. The average age of the control group was 53.76+10.18 years old,
ranging from 22-82 years, and the mean BMI was 22.98+3.29. There was no significant difference in age, education
level, height, weight, course of tuberculosis, or range of TB lesions between the two groups (P>0.05). Compared with the
control group, there were significantly higher proportions of patients with male sex, smoking history, respiratory
symptoms, and a delayed diagnosis of tuberculosis in the study group (P< 0.05) (Table 1).

Drug Resistance of Mycobacterium Tuberculosis

The single drug resistance rates of isoniazid, ethambutol, rifampicin, pyrazinamide, and rifapentine, and multi-drug
resistance in the study group were significantly higher than those in the control group (P<0.05). There was no difference
of other drug resistance between these two groups (P>0.05) (Table 2).

Univariate Logistic Regression on Risk Factors for Drug Resistance of TB

Univariate Logistic regression analysis was used to analyze the risk factors for antituberculous drug resistance in patients
with TB combined with COPD, including male, smoking history, extrapulmonary tuberculosis, history of cough during
childhood, exposure history of tuberculosis, malnutrition, pulmonary cavity, and delayed diagnosis of tuberculosis
(Table 3).

Multivariate Logistic Regression on Risk Factors for Drug Resistance of TB
All risk factors with a P-value below 0.05 in univariate analysis were included in multivariate analysis.

Multivariate Logistic regression analysis revealed that the risk factors for antituberculous drug resistance in newly-
diagnosed PTB patients with COPD were smoking history, extrapulmonary tuberculosis, exposure history of tubercu-
losis, malnutrition, pulmonary cavity, and tuberculosis diagnostic delay time (Table 4).
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Table 1 Comparison of General Conditions Between the Two Groups

Index Control Group (n=351) | Study Group (n=138) 2t P
Age, n (%) 5918 0.116

22-35 43 (12.25) 7 (5.07)

3645 112 31.91) 45 (32.61)

46—69 126 (35.90) 53 (38.41)

70 70 (19.94) 33 (23.91)
Male, n (%) 184 (52.42) 113 (81.88) 36.047 <0.001*
BMI, kg/m? 22.98+3.29 22.91%3.21 0.213 0.831
Course of tuberculosis, y 17.98+4.29 18.23+4.22 —0.583 0.560
Smoking history, n (%) 17 (4.84) 35 (25.36) 43.886 <0.001*
Respiratory failure, n (%) 6 (1.71) 23 (16.67) 39.723 <0.001*
Cough, n (%) 176 (50.14) 129 (93.48) 79.263 <0.001*
Fever & night sweats, n (%) 211 (60.11) 134 (97.10) 65.226 <0.001*
Chest short breath, n (%) 132 (37.61) 131 (94.93) 130.934 <0.001*
Weak & thin, n (%) 205 (58.40) 133 (96.38) 66.917 <0.001*
Extrapulmonary tuberculosis, n (%) 51 (14.53) 31 (22.46) 4.467 0.035*
Hemoptysis, n (%) 59 (16.81) 35 (25.36) 4.667 0.031*
Chest pain, n (%) 52 (14.81) 33 (23.91) 5.710 0.017%*
History of childhood cough, n (%) 29 (8.26) 39 (28.26) 33.091 <0.001*
Tuberculosis exposure history, n (%) 51 (14.53) 69 (50.00) 67.300 <0.001*
Dust exposure history, n (%) 32 (9.12) 41 (29.71) 33.077 <0.001*
Malnutrition, n (%) 21 (5.98) 36 (26.09) 38.878 <0.001*
Delay in TB diagnosis, d 29.87+3.26 39.99+£3.31 —30.762 <0.001*
Lung cavity, n (%) 69 (19.66) 78 (56.52) 64.025 <0.001*
Range of lesions, n (%) 0.891 0.641

One lobe 165 (47.01) 67 (48.55)

Two lobes 131 (37.32) 54 (39.13)

More than three lobes 55 (15.67) 17 (12.32)
Level of education, n (%) 0.270 0.966

Junior high school 40 (11.40) 17 (12.32)

High school 122 (34.76) 49 (35.51)

Junior college 95 (27.06) 38 (27.53)

Bachelor degree or higher 94 (26.78) 34 (24.64)

Note: *Compared between two groups with significant difference.
Abbreviation: TB, tuberculosis.

Discussion

Tuberculosis is a chronic infectious disease that seriously endangers human health.'* It is also one of the major risk
factors for COPD."> TB and COPD were both chronic respiratory diseases, with many similarities in clinical symptoms,
such as cough, fever, night sweats, chest tightness, shortness of breath and hemoptysis.'® As clinical symptoms of
tuberculosis can be masked by symptoms of COPD, a missed diagnosis would delay treatment for TB. In the present
study, delayed diagnosis of PTB was found to be a risk factor for drug resistance of these patients with COPD, which
confirmed the mask effect of COPD.

There are many similarities between PTB and COPD in respiratory symptoms. A previous study found that a history
of TB was associated with airflow obstruction (FEV/FVC <0.7) in 30.7% of patients, compared with 13.9% of those
without a history of TB.!” Another population-based study in China showed that a previous TB history was an
independent risk factor for airflow obstruction with an incidence of 24.2%. Thus, for patients with a previous history
of TB, a combination occurrence of COPD should be suspected and cautiously examined.'® Li and Tian'® showed that
cough, expectoration, weight loss, chest tightness, and shortness of breath were more common in elderly PTB. However,

120

night sweat and fever were more common among the young PTB ones. Zhang et al® reported that repeated
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Table 2 Comparison of Commonly Used Anti-Tuberculosis Drug Resistance Between Two Groups

Drug-Resistant Type Control Group (n=351) | Study Group (n=138) 2t P

Single drug resistance
Isoniazid 38 (10.83%) 28 (20.29%) 7.598 0.006
Ethambutol 27 (7.69%) 24 (17.39%) 9.975 0.002
Rifampicin 32 (9.12%) 27 (19.57%) 12.458 | <0.001
Rifapentine 21 (5.98%) 29 (21.01%) 24.382 | <0.001
Pyrazinamde 19 (5.41%) 26 (18.84%) 21.374 | <0.001

Multiple resistant
Isoniazid+Rifampicin 1 (0.28%) 7 (5.07%) 14.109 | <0.001
Isoniazid+Rifapentine 0 (0.00%) 3 (2.17%) 7.678 0.006
Isoniazid+Ethambutol 0 (0.00%) 3 (2.17%) 7.678 0.006
Isoniazid+pyrazinamde 1 (0.28%) 6 (4.35%) 11.589 | 0.001
Rifampicin+pyrazinamde 0 (0.00%) 2 (1.45%) 5.108 0.024
Rifapentine+pyrazinamde 1 (0.28%) 3 (2.17%) 4357 0.037
Ethambutol+pyrazinamde 0 (0.00%) 2(1.45%) 5.108 0.024
Isoniazid+Rifampicin+Ethambutol 0 (0.00%) 3 (2.17%) 7.678 0.006
Isoniazid+Rifampicin+pyrazinamde 1 (0.28%) 4 (2.90%) 6.686 0.009
Isoniazid+Ethambutol+pyrazinamde 0 (0.00%) 3 (2.17%) 7.678 0.006
Isoniazid+Rifampicin+Ethambutol+pyrazinamde 0 (0.00%) 2 (1.45%) 5.108 0.024
Other | (0.28%) 6 (4.35%) 11.589 | 0.001

expectoration, cough, asthma, and chest tightness were the main clinical symptoms, which were atypical for diagnosis, in
elderly COPD complicated PTB patients Hence, laboratory and symptoms examination should be combined and
evaluated repeatedly during the treatment, so as to avoid misdiagnosis and missed diagnosis.”’ It was also reported
that the incidence of malnutrition was higher in patients with inactive PTB complicated with COPD.?* The results of the
present study showed that the clinical symptoms of newly-treated COPD complicated PTB patients included cough,
fever, night sweat, chest tightness, shortness of breath, fatigue, and weight loss.

Nonstandard anti-tuberculosis drug therapy would induce Mycobacterium tuberculosis resistance. China’s tubercu-
losis control program has been implemented for many years, and a large number of TB patients have been discovered and
treated, which effectively curbed the trend of tuberculosis transmission.”® However, due to the non-standard use of anti-
tuberculosis drugs, there have been more and more drug resistant tuberculosis cases in China.>* A previous study showed
that China had 120 thousand new cases of MDR-TB annually, accounting for a quarter all over the world.>* At present,
the pathogenesis of MDR-TB is not clear, and risk factors affecting the occurrence of MDR-TB are varied in different
countries and regions.?” This showed that the drug resistance rates of isoniazid, rifampicin, kanamycin, ofloxacin, and
ethamol in patients with COPD complicated PTB were significantly higher than those of PTB alone, indicating that
COPD complicated PTB had a high probability of MDR.?® Tan®’ showed that patients with COPD complicated PTB
could develop resistance to a variety of anti-TB drugs. The results of the present study showed that the single drug
resistance rates of isoniazid, ethambutol, rifampicin, pyrazinamide, and rifapentine, and multi-drug resistance in the study
group were significantly higher in the COPD complicated PTB patients than those with PTB alone (P<0.05). Thus, we
should pay attention to this kind of patient in clinical practice. We can carry out a drug sensitivity test, If necessary, and
adjust the treatment plan according to the drug sensitivity test plan, so as to alleviate the clinical symptoms of patients,
and improve the clinical efficacy and prognosis of patients. Isoniazid and rifampicin are the first-line drugs commonly
used in the treatment of pulmonary tuberculosis, among which isoniazid is the drug with the strongest bactericidal
activity in the early stage. In the early stage of treatment, rifampicin alone can not achieve more than two bactericidal
effects, and its bactericidal activity is significantly lower than that of isoniazid. Rifampicin single drug application can
quickly induce resistance. The drug resistance of isoniazid is unstable, and there will be a certain effect of killing
tuberculosis bacteria in the case of drug resistance. Therefore, when TB patients who are single resistant to isoniazid or
rifampicin choose the treatment regimen containing isoniazid or rifampicin, it is easy to lead to the amplification effect of
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Table 3 Univariate Logistic Regression Analysis of Risk Factors for Drug Resistance in Newly-Treated Pulmonary TB Patients with
COPD

Index ] SE Wald 2* P OR (95% ClI)
Male 1.341 1.031 2.209 0.042 2.421 (1.501-3.928)
Smoking history 1.182 0.711 7.893 0.017 3.321 (1.786-5.653)
Respiratory failure 0.595 0.867 0.463 0.083 0.736 (0.518-2.018)
Cough 0.082 0.087 0.998 0.321 1.087 (0.918-1.276)
Fever & night sweats 1.903 0.109 4.241 6.748 6.748 (2.201-18.932)
Chest short breath 0.065 0.201 0.107 0.738 1.067 (0.711-1.621)
BMI 0.467 0.254 3.187 0.071 1.589 (0.942-2.654)
Extrapulmonary tuberculosis 0.786 0.573 2.463 0.004 2.187 (1.059-3.246)
Hemoptysis 1.156 1.083 1.132 0.281 3.182 (0.398-8.902)
Chest pain 0.056 0.291 0.054 0.831 1.065 (0.573-1.935)
History of childhood cough 1.232 0.629 6.131 0.023 3.529 (1.221-5.098)
Tuberculosis exposure history 0.951 0.871 8932 0.013 3.211 (1.401-4.897)
Dust exposure history 1.013 0.482 7.132 0.083 4.367 (1.319-6.718)
Malnutrition —-0.091 0.503 10.328 0.031 2.219 (1.512-3.401)
Lung cavity 1.267 0.524 5712 0.017 3.438 (1.267-9.129)
Delay in TB diagnosis 1.908 0.951 9.781 <0.001 6.098 (4.719-13.487)
Isoniazid 0.778 0.402 3.761 0.055 2.173 (0.994-4.565)
Ethambutol 0.049 0.258 3219 0.076 1.589 (0.956-2.692)
Rifampicin 0.058 0.023 1.702 0.272 0.991 (0.876—1.234)
Rifapentine 0.163 0.049 1.976 0.119 1.212 (0.976-1.629)
Pyrazinamde 0918 0.532 3.128 0.082 2.651 (0.987-5.981)
Isoniazid+Rifampicin 0.109 0.289 0.145 0.698 1.119 (0.618-1.998)
Isoniazid+Rifapentine 0.782 0.529 2218 0.139 2.198 (0.776-6.251)
Isoniazid+Ethambutol 0.648 0.529 1.478 0.219 1.908 (0.671-5.212)
Isoniazid+pyrazinamde 0.276 0.205 1.881 0.325 1.319 (0.954-1.387)
Rifampicin+pyrazinamde 0.261 0.192 1.823 0.402 1.308 (0.951-1.406)
Rifapentine+pyrazinamde 0.192 0.181 1.076 0.504 1.201 (0.967-1.321)
Ethambutol+pyrazinamde 0.261 0.259 0.993 0.329 1.278 (0.776-2.187)
Isoniazid+Rifampicin+Ethambutol 0.449 0.328 1.879 0.167 1.572 (0.845-2.876)
Isoniazid+Rifampicin+pyrazinamde 3.821 2.039 3.428 0.067 12.982 (0.789-23.981)
Isoniazid+Ethambutol+pyrazinamde 0.832 0.355 3.051 0.079 1.257 (0.051-2.918)
Isoniazid+Rifampicin+Ethambutol+pyrazinamde 0.947 0.492 2431 0.091 3.276 (1.009-4.398)
Other 0.238 0.521 0.239 0.635 1.231 (1.078-3.298)

Abbreviations: COPD, chronic obstructive pulmonary disease; TB, tuberculosis.

Table 4 Multivariate Logistic Regression Analysis of Risk Factors for Anti-TB Drug Resistance in Newly-Treated
Pulmonary TB Patients Complicated with COPD

Index B SE Wald »? P OR (95% ClI)

Male 0.087 0.027 0.816 0.627 1.109 (0.928-1.453)
Smoking history 0.198 0.103 2.498 0.043 1.229 (1.019-2.891)
Extrapulmonary tuberculosis 1.742 0.482 13.198 <0.001 5.219 (2.098-12.136)
History of childhood cough 0.779 0.402 3818 0.059 2.178 (0.998—4.237)
Tuberculosis exposure history 1.041 0.163 17.572 <0.001 2.769 (1.702-4.289)
Malnutrition —0.445 0.178 4.198 0.017 1.709 (1.038-2.106)
Lung cave 1.039 0.278 4.379 0.027 2.351 (1.542-5.876)
Delay in TB diagnosis 1.802 0.869 14.398 <0.001 5.679 (4.098-11.298)

Abbreviations: COPD, chronic obstructive pulmonary disease; TB, tuberculosis.
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drug resistance, leading to the emergence of more multidrug-resistant TB patients. In the treatment of pulmonary
tuberculosis patients, it is necessary to detect drug resistance as soon as possible, and take targeted anti-tuberculosis
treatment schemes for patients with drug resistance to isoniazid or rifampicin, so as to reduce the occurrence of multi-
drug resistant pulmonary tuberculosis and control the occurrence and development of pulmonary tuberculosis.

Effective prediction of risk factors for drug resistance PTB is helpful for its prevention. There were few clinical studies on
the risk factors of drug resistance in newly-treated COPD complicated PTB patients. In this study, smoking history,
extrapulmonary tuberculosis, tuberculosis exposure history, malnutrition, tuberculosis cavity, and delayed tuberculosis
diagnosis were found to be risk factors for anti-TB drug resistance in newly-treated COPD complicated PTB patients.
Previous studies had shown that smoking has negative effects on immune function and the prognosis of pulmonary
tuberculosis.”® Meanwhile, smoking would reduce the phagocytosis of macrophages in the lung, result in a high possibility
of infection and relapse of TB, and finally induce drug resistance.”’ Malnutrition could promote the occurrence and
development of tuberculosis and increase drug resistance.®® A history of childhood cough, tuberculosis, and delayed
tuberculosis diagnosis can aggravate the respiratory infection, lack of oxygen, and change of lung structure and function. It
was also reported that CD4+T lymphocyte levels were significantly reduced in COPD patients with PTB and who were also
susceptible with MDR-TB.?” The 2021 report of the World Health Organization indicated the increased difficulty of curative
treatment for COPD-complicated PTB.*! O’ Toole et al*? found that the complication of COPD would result in more drug-
resistance and worse outcomes in PTB patients. Liu et al>* proposed that COPD was significantly associated with multi-drug
resistant PTB, which might be induced by the abuse of drug for COPD. Extrapulmonary tuberculosis means that more tissue is
invaded by Mycobacterium tuberculosis, so patients with extrapulmonary tuberculosis are more likely to develop drug
resistance.’® TB cavity often contains a large number of Mycobacterium tuberculosis, which was constantly proliferating,
releasing, and easily leading to widespread TB and drug resistance.**

This study also had the following limitations: First, there were inherent biases due to the retrospective nature. Second,
this was a single center analysis with limited validity. Thus, all results should be interpreted cautiously. Multicenter
prospective analysis should be conducted in the future. Third, due to the limited data, correlation between COPD and
PTB was not explored in this study and gene mutation of PTB was also not investigated. We would further study on this
point in the future.

In conclusion, the clinical symptoms of newly-diagnosed COPD complicated PTB were more serious. Smoking
history, extrapulmonary tuberculosis, tuberculosis exposure history, malnutrition, pulmonary cavity, and delayed diag-
nosis of tuberculosis were risk factors for TB resistance in these patients.

Abbreviations
COPD, chronic obstructive pulmonary disease; PNB, p-nitrobenzoic acid; PTB, pulmonary tuberculosis; TCH, thiophen-
2-hydrazine; MDR, multi-drug-resistant.
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