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Background: The development of chronic obstructive pulmonary disease (COPD) following tuberculosis (TB) is known as
tuberculosis-associated obstructive pulmonary disease (TOPD). This study aimed to explore the predictive value of inflammatory
indicators for TOPD in TB patients.

Methods: Data for this cross-sectional study were collected between January 2014 and January 2022 at Wuhan Jinyintan Hospital.
The ratio of inflammatory indicators, including Systemic Inflammatory Response Index (SIRI), C-reactive protein-to-lymphocyte ratio
(CLR), eosinophil count-to-lymphocyte count ratio (ELR), were calculated. Univariate and multivariate logistic regression analyses
were conducted to explore the association between the ratio of inflammatory indicators and TOPD. Furthermore, the relationship
between the ratio of inflammatory indicators and TOPD was investigated using propensity score matching (PSM) and receiver
operating characteristic (ROC) curve analysis was performed to evaluate their predictive value for TOPD.

Results: The present study included a total of 737 patients, of whom 83 participants (11.26%) had TOPD. Sixty-nine TOPD patients
and 69 non-TOPD (NTOPD) patients were successfully matched. Univariate and multivariable logistics regression analysis, conducted
before and after PSM, revealed that SIRI was independently significantly associated with an increased risk of TOPD. The area under
curve (AUC) of SIRI were 0.702 and 0.668 before and after PSM, respectively. Additionally, patients were stratified into four different
groups based on SIRI quartiles for further analysis. The prevalence of TOPD in TB patients showed an increase with higher SIRI
values, both before and after PSM.

Conclusion: Levels of inflammatory indicators were higher in TOPD patients when compared to NTOPD patients. SIRI may be
a simple and useful inflammatory index for assessing TOPD, and TB patients with higher values of SIRI are more likely to be high-risk
group for TOPD.
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Introduction

Chronic obstructive pulmonary disease (COPD) is now ranked as the third leading cause of death following cardiovas-
cular disease and stroke,' which is characterized by persistent, progressive and exacerbated airflow obstruction along
with chronic systemic inflammation.” Although smoking is a conventional risk factor for COPD, a history of pulmonary

tuberculosis has been reported as a risk factor for chronic airflow obstruction, particularly in developing countries.>”
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Even after adjusting for age, gender and smoking history, previous tuberculosis infection remains independently
associated with airflow obstruction.®’ Globally, tuberculosis (TB) ranks as the second most deadly infectious disease
after COVID-19. In 2022, an estimated 10.6 million individuals worldwide contracted tuberculosis.® Unlike many other
respiratory infections, TB tends to cause permanent damage or destruction to host tissues, transforming it from a treatable
infectious ailment into a chronic condition.” COPD could arise during the course of tuberculosis or following completion
of tuberculosis treatment. The term of tuberculosis-associated obstructive pulmonary disease (TOPD) was first coined by
Allwood et al'® Histological study in TOPD patients confirmed distortion in small pathways and blood vessels, indicating
a phenotype other than smoking-associated COPD.>'!

Although the pathogenesis of TOPD remains unclear, there has been a growing focus on inflammation in its
development. Multiple studies have highlighted tuberculosis as a factor independently elevating the risk of COPD
onset, with a direct association with inflammatory levels.'*'* A study has shown that patients with TOPD have higher
levels of IL-6 and CRP than those with smoking-associated COPD.? Furthermore, concentrations of sIL-2R, IL-6, and
TNF-a were found to be elevated in TB patients with COPD in comparison to TB patients without COPD."”

Recently, in addition to the commonly used systemic inflammatory biomarkers Erythrocyte Sedimentation Rate
(ESR) and C-reactive Protein (CRP), attention has turned to novel markers such as the Systemic Inflammatory Response
Index (SIRI), C-reactive Protein-to-Lymphocyte Ratio (CLR), and Eosinophil Count-to-Lymphocyte Count Ratio (ELR).
These markers have been found to be related to numerous diseases, including metabolic disorders, and inflammatory
diseases.'® ' TOPD may be associated with systemic inflammation,”'*° however, there is limited knowledge about
systemic inflammatory markers and risk factors for TOPD. Thus, the purpose of this study was to evaluate the correlation
between systemic inflammatory markers and patients with TOPD, to help understand the pathogenesis of TOPD and to
aid clinicians in early identification of high-risk TOPD patients, and to carry out appropriate prevention and treatment
measures in time to alleviate the social and economic burden of TOPD.

Materials and Methods

Patients and Study Design

This cross-sectional study recruited patients with TB from January 2014 to January 2022 at the Wuhan Jinyintan
Hospital, Tongji Medical College of Huazhong University of Science and Technology. Considering that there are no
diagnostic criteria for TOPD, referring to the Global Initiative for Chronic Obstructive Pulmonary Disease (GOLD)
criteria® and combining the definition of post-tuberculosis lung disease (PTLD),” TOPD in the present study was defined
as evidence of chronic airflow limitation attributable at least in part to previous pulmonary tuberculosis.

Participants meeting the following inclusion criteria were enrolled in this study: (1) All patients with positive mycobacterial
tuberculosis cultures or/and Xpert MTB/RIF (previous or current); (2) patients in TOPD group with airflow limitation (post-
bronchodilator spirometry with FEV1/FVC<70%) and without any history of COPD or asthma or chronic cough, expectoration
and wheezing before diagnosis of tuberculosis. (3) no acute exacerbation. (4) Patients in the non-TOPD (NTOPD) group without
COPD, chronic bronchitis, bronchiectasis, severe interstitial disease and other diseases that could lead to airflow obstruction. The
exclusion criteria were as follows: (1) age <18 years old; (2) no information available; (3) extrapulmonary TB.

Data Collection

Baseline data, including demographic characteristics (age, sex and education level), history of treatment, smoking, resistance,
complications (diabetes mellitus, hypertension) and routine laboratory parameters (leukocyte count, neutrophil count, serum
albumin, C-reactive protein and erythrocyte sedimentation rate), were retrieved from the electronic medical record (EMR)
system. Additionally, ratio inflammatory indicators, such as Systemic Inflammation Index (SII), Systemic Inflammatory
Response Index (SIRI), neutrophils-to-lymphocyte ratio (NLR), monocyte count-to-lymphocyte count ratio (MLR), platelet
count-to-lymphocyte count ratio (PLR), derived neutrophil-to-lymphocyte ratio (ANLR), C-reactive protein-to-serum albumin
ratio (CAR), C-reactive protein to serum pre-albumin ratio (CPR), C-reactive protein-to-lymphocyte ratio (CLR), eosinophil
count-to-lymphocyte count ratio (ELR), were calculated and included for subsequent analysis. The computing methods for
these indicators are detailed in Supplementary Table 1.
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Statistical Analysis

All statistical analyses were performed using SPSS version 26.0 and R software (version 4.2.3). Categorical variables
were presented as frequencies and percentages and were analyzed using the Chi-square test and Fisher’s exact test.
Meanwhile, continuous variables were presented as mean =+ standard deviation (SD) or median (1st quartile, 3rd quartile)
and compared by Student’s #-test or Mann—Whitney U-test based on data normality and distribution. Univariate and
multivariable logistic regression analyses were executed to explore the relationship between influencing factors with the
risk of the presence of TOPD. Receiver Operating Characteristic (ROC) curves were used to evaluate the diagnostic
value of the novel inflammatory biomarkers selected by multivariate regression analysis, and patients were divided into
four different groups according to their quartiles. The Chi-Square test was used to compare the incidence rate of TOPD in
tuberculosis patients in subgroups of selected inflammatory biomarkers. The Jonckheere—Terpstra test was performed for
trend analysis. In addition, 1:1 propensity score matching (PSM) was implemented using the nearest-neighbor method,
with a caliper size of 0.02 to further identify the impact of selected inflammatory biomarkers on TOPD. The propensity
score was computed using logistic regression analysis. P-value <0.05 based on a two-sided hypothesis was considered
statistically significant.

Results

Clinical Data and Laboratory Indicators

A total of 737 patients were included in the present study, of whom 83 participants (11.26%) had TOPD. The baseline
clinical and laboratory characteristics of participants are shown in Table 1 and Figure 1. Patients in the TOPD group
exhibited a higher mean age compared to those in the NTOPD group (P<0.001). The proportion of males (P<0.001),
people with low education levels (P<0.010), smokers (P<0.001) and patients with a history of irregular treatment
(P=0.001) was significantly higher in the TOPD group compared to the NTOPD group. The levels of inflammatory
indicators, including SII, SIRI, NLR, MLR, PLR, dNLR, CAR, CPR, CLR, ELR, ESR and CRP in TOPD group were
significantly higher than those in NTOPD group (Figure 1A). No significant differences were observed in complications
such as diabetes mellitus and hypertension (P>0.05).

Age, gender, resistance, irregular treatment, educational level, smoking and complications were used as matching
variables for PSM, and 69 TOPD patients and 69 NTOPD patients were successfully matched. After PSM, there was no
significant difference in the above variables between the two groups (P>0.05) (Table 1). Furthermore, Figure 1B showed
that SII, SIRI, NLR, MLR, dNLR, CAR, CLR, CRP remained significantly different between the TOPD group and
NTOPD group, whereas PLR, CPR, ELR and ESR were not significantly different between the two groups after PSM.

Table | The Baseline Demographic and Clinical Characteristics of Study Participants

Variables Before PSM P After PSM P
TOPD (N=83) | NTOPD (N=654) TOPD (N=69) | NTOPD (N=69)

Age (years) 57.04+14.45 40.85+16.44 <0.001 58.77+14.18 61.25+14.77 0.317
Male (%) 73 (88.0) 425 (65.0) <0.001 59 (85.5) 60 (87.0) 0.805
Resistance (%) 53 (63.9) 357 (54.6) 0.109 40 (58.0) 29 (42.0) 0.061
*|rregular treatment (%) 31 (373) 140 (21.4) 0.001 24 (34.8) 14 (20.3) 0.057
High educational level (%) 17 (20.5) 328 (50.4) <0.001 17 (24.6) 16 (23.3) 0.842
Smoking (%) 49 (59.0) 237 (36.2) <0.001 39 (56.5) 42 (60.9) 0.604
Diabetes mellitus (%) 12 (14.5) 121 (18.5) 0.367 11 (15.9) 8 (11.6) 0.459
Hypertension (%) I (13.3) 62 (9.5) 0.278 10 (14.5) 5 (7.2%) 0.171
Hepatitis B (%) 6(7.2) 77 (11.8) 0.217 6 (8.7) 7 (10.1%) 0.771
HIV infection (%) 1 (3.7) 26 (4.0) 0.339 0 (0.0 0 (0.0 1.000

Note: *Irregular treatment: the use of anti-tuberculosis drugs unreasonable or irregular treatment=1 month.
Abbreviation: PSM, Propensity Score Matching.

Journal of Inflammation Research 2024:17 hetps: 4221

Dove:


https://www.dovepress.com
https://www.dovepress.com

Hu et al Dove

A

Hokk *kk k. Hhk Hokk *kk k. Hkk Hkk *k *k *okk

o ®oomoomoomom i g
1.0
0.8
|
- 1
% 06 | | [ TOPD
‘ NTOPD
~ 04 | I ‘ o
|
024 %\
/é \ g\ ]
004 \[@ <
_0'2_
T T T T T T T T T T T T T T T T T
Sl SIRI NLR MLR PLR dNLR NHR MHR PHR CAR CPR CLR ELR EMR ENR ESR CRP
J
\ ﬂ
|
| |
[
2 ] [ ToPD
g ‘ [ NTOPD

A |

|

A

—O0—

N

\

T T T T T T T T T T T T T T T T
Sl SIRI  NLR MLR PLR dNLR NHR MHR PHR CAR CPR CLR ELR EMR ENR ESR CRP

Figure | The comparison of inflammatory indicators between TOPD and NTOPD groups. (A) The comparison of 17 inflammatory indicators before PSM, where blue and
red denote the TOPD and NTOPD groups, respectively. **P < 0.01 and ***P<0.001. (B) The comparison of 17 inflammatory indicators after PSM, where blue and red
denote the TOPD and NTOPD groups, respectively. *P < 0.05, **P < 0.01 and ***P<0.001.

Abbreviations: PSM, Propensity Score Matching; Sll, Systemic Inflammation Index; SIRI, Systemic Inflammatory Response Index; NLR, Neutrophil count to lymphocyte
count ratio; MLR, Monocyte count to lymphocyte count ratio; PLR, Platelet count to lymphocyte count ratio; dNLR, derived neutrophil-to-lymphocyte ratio; NHR,
Neutrophil count to high-density lipoprotein ratio; MHR, Monocyte count to high-density lipoprotein ratio; PHR, Platelet count to high-density lipoprotein ratio; CAR,
C-reactive protein to serum albumin ratio; CPR, C-reactive protein to serum pre-albumin ratio; CLR, C-reactive protein to lymphocyte count; ELR, Eosinophil count to
lymphocyte count ratio; EMR, Eosinophil count to monocyte count ratio; ENR, Eosinophil count to neutrophil count ratio; ESR, erythrocyte sedimentation rate; CRP,
C-reactive protein.

Evaluation of the Impact of Inflammatory Indicators on TOPD
Before PSM, on univariate analysis, age, gender, irregular treatment, educational level, smoking, SII, SIRI, NLR, MLR
PLR, dNLR, CAR, CLR, ELR, ESR, CRP were significantly associated with TOPD (P<0.01). Age, irregular treatment,
SIRI, CLR and ELR were independent influencing factors of TOPD on multivariate analysis (P<0.01), as given in Table 2.
To further explore the impact of inflammatory indicators on TOPD, univariate and multivariate Logistic Analysis
were performed on significant factors (SII, SIRI, NLR, MLR, dNLR, CAR, CLR, CRP) after PSM (Table 3). The
univariate logistic regression analysis showed that SII, SIRI, NLR, MLR, dNLR were significantly associated with TOPD
(P<0.05). And SIRI remained independently significantly associated with an increased risk of TOPD on multivariable
analysis. After adjusting for confounding factors, SIRI still showed significant statistical differences, indicating the
robustness of SIRI as a predictor of TOPD in TB patients.
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Table 2 Univariate and Multivariate Logistic Analysis of Factors Associated with TOPD Before PSM
Variables Univariate Multivariate
[} OR (95% CI) P p OR (95% CI) P
Age 0.072 1.074 (1.057, 1.092) <0.001 0.068 1.070 (1.047, 1.094) | <0.001
Gender —-1.370 0.254 (0.129, 0.502) <0.001 —0.745 0.475 (0.197, 1.142) 0.096
Resistance —0.385 0.680 (0.424, 1.092) 0.111 - - -
Irregular treatment 1.543 4.679 (2.876, 7.614) 0.001 1.686 5.397 (2.807, 10.378) <0.001
Educational level -1372 0.254 (1.46, 0.442) <0.001 -0.595 | 0.552 (0.274, I.111) 0.096
Smoking —0.930 0.394 (0.248, 0.628) <0.001 —0.069 0.933 (0.472, 1.843) 0.842
Diabetes mellitus —0.295 0.745 (0.391, 1.416) 0.368 - - -
Hypertension 0.378 1.459 (0.734, 2.898) 0.281 - - -
Hepatitis B -0.538 | 0.584 (0.246, 1.386) 0222 - - -
HIV infection —-1.222 0.295 (0.039, 2.200) 0.233 - - -
N 0.001 1.000 (1.000, 1.001) <0.001 0.001 1.000 (1.000, 1.000) 0.303
SIRI 0.342 1.408 (1.280, 1.548) <0.001 0.415 1.515 (1.176, 1.952) 0.001
NLR 0.196 1.216 (1.149, 1.288) <0.001 0.120 1.127 (0.930, 1.367) 0.222
MLR 1.967 7.150 (3.759, 13.600) <0.001 —1.480 0.228 (0.044, 1.185) 0.079
PLR 0.003 1.003 (1.002, 1.004) <0.001 0.001 1.001 (0.998, 1.004) 0.619
dNLR 0.245 1.413 (1.241, 1.609) <0.001 —0.202 0.817 (0.559, 1.193) 0.296
NHR 0.024 1.024 (0.988, 1.062) 0.198 - -
MHR 0.292 1.339 (0.727, 2.465) 0.348 - - -
PHR 0.001 1.000 (0.999, 1.001) 0.951 - - -
CAR 0.257 1.292 (1.139, 1.466) <0.001 0.502 1.652 (0884, 3.086) 0.116
CPR 0.015 I.111 (0.984, 1.253) 0.089 - - -
CLR 0.006 1.006 (1.003, 1.009) <0.001 —0.014 0.986 (0.977, 0.995) 0.004
ELR 0242 1274 (1.118, 1.452) <0.001 0362 1.437 (1.195, 1.728) | <0.001
EMR 0.176 1.192 (0.583, 2.435) 0.630 - - -
ENR —1.680 0.186 (0.000, 117.663) 0.610 - - -
ESR 0.011 1.01'1 (1.004, 1.019) 0.002 0.001 1.001 (0.990, 1.012) 0.849
CRP —0.009 1.009 (1.004, 1.014) <0.001 0.002 1.002 (0.978, 1.028) 0.858
Abbreviations: PSM, Propensity Score Matching; SlI, Systemic Inflammation Index; SIRI, Systemic Inflammatory Response Index; NLR, Neutrophil
count to lymphocyte count ratio; MLR, Monocyte count to lymphocyte count ratio; PLR, Platelet count to lymphocyte count ratio; dNLR, derived
neutrophil-to-lymphocyte ratio; NHR, Neutrophil count to high density lipoprotein ratio; MHR, Monocyte count to high density lipoprotein ratio;
PHR, Platelet count to high density lipoprotein ratio; CAR, C-reaction protein to serum albumin ratio; CPR, C-reactive protein to serum pre-
albumin ratio; CLR, C-reactive protein to lymphocyte count; ELR, Eosinophil count to lymphocyte count ratio; EMR, Eosinophil count to monocyte
count ratio; ENR, Eosinophil count to neutrophil count ratio; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein.
Table 3 Univariate and Multivariate Logistic Analysis of Significant Factors Associated with
TOPD After PSM
Variables Univariate Multivariate
B OR (95% CI) P B OR (95% CI) P
NI 0.001 1.000 (1.000, 1.001) | 0.021 0.001 1.000 (1.000, 1.000) | 0.673
SIRI 0.258 1.294 (1.118, 1.498) 0.001 0.393 1.482 (1.071, 2.050) 0.018
NLR 0.149 I.161 (1.057, 1.274) 0.002 0.008 1.008 (0.766, 1.325) 0.956
MLR 1.237 | 3.447 (1.314,9.040) | 0.012 —1.183 | 0.306 (0.054, 1.744) | 0.182
dNLR 0314 1.369 (1.093, 1.715) 0.006 —0.080 | 0.923 (0.543, 1.570) 0.767
CAR 0.167 1.182 (0.964, 1.450) 0.108 - - -
CLR 0.002 1.002 (0.998, 1.007) | 0.271 - - -
CRP 0.008 1.008 (1.000, 1.016) | 0.057 - - -
Abbreviations: PSM, Propensity Score Matching; Sll, Systemic Inflammation Index; SIRI, Systemic Inflammatory
Response Index; NLR, Neutrophil count to lymphocyte count ratio; MLR, Monocyte count to lymphocyte count ratio;
dNLR, derived neutrophil-to-lymphocyte ratio; CAR, C-reactive protein to serum albumin ratio; CLR, C-reactive protein
to lymphocyte count; CRP, C-reactive protein.
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Figure 2 Receiver operating characteristic (ROC) curve analysis of SIRI, CLR, ELR, ESR and CRP before Propensity Score Matching (PSM) (A) and after PSM (B).
Note: There was no significant difference in the diagnostic effect of ELR and ESR in predicting the outcome after PSM (P>0.05).

Abbreviations: SIRI, Systemic Inflammatory Response Index; CLR, C-reactive protein to lymphocyte count; ELR, Eosinophil count to lymphocyte count ratio; ESR,
erythrocyte sedimentation rate; CRP, C-reactive protein.

ROC curve analysis was performed to assess the efficiency of inflammatory indicators. As shown in Figure 2, the
AUC of SIRI, CLR and CRP were 0.702, 0.665 and 0.640 before PSM, whereas, their AUC were 0.668, 0.601 and 0.608
after PSM. The AUC of ELR and ESR were 0.596 and 0.607 before PSM, however, there was no significant difference in
the diagnostic effect of ELR and ESR in predicting the outcome (P>0.05). SIRI was found to be superior in diagnosing
TOPD than CLR and CRP before and after PSM. As shown in Supplementary Tables 2 and 3, the optimum truncation
Value for SIRI to predict TOPD was 3.19 (sensitivity: 0.801, specificity: 0.506) and 3.38 (sensitivity: 0.783, specificity:
0.493) before and after PSM, respectively.

The Prevalence of TOPD Among Different Quartiles of SIRI

Patients were divided into four different groups based on the SIRI quartiles. As illustrated in Figure 3, the prevalence of
TOPD among tuberculosis patients exhibited a rising trend corresponding to increasing SIRI values both before and after
PSM and Jonckheere—Terpstra test showed that the trend was statistically significant (P<0.001), which suggested that
tuberculosis patients with higher SIRI values are at greater risk of TOPD.

Discussion

Although the exact mechanism of obstructive airways in post-TB patients remains unclear, the development of TOPD
might be influenced by mechanisms of chronic inflammation. Several studies have indicated that the inflammatory
response following tuberculosis infection drives leukocyte aggregation, tissue destruction and remodeling, forming lung
tissue granulomas and lung cavities, leading to chronic airway obstruction and chronic inflammation.*'** Previous
studies demonstrated that inflammatory cytokines levels remained high and lung remodeling and chronic inflammatory
response may persist after curing tuberculosis.”* > Immunologic mechanisms may also be involved in subsequent
systemic inflammation after treatment of tuberculosis.>'*'* Additionally, pulmonary inflammation serves as root cause
of systemic inflammation, as it can release cytokines such as TNF-a, IL-6, IL-8, etc. These pro-inflammatory mediators
may be released into the systemic circulation when passing through the pulmonary circulation and contribute to the
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Figure 3 The prevalence of TOPD patients among different quartiles of SIRI before Propensity Score Matching (PSM) (A) and after PSM (B).
Abbreviation: SIRI, Systemic Inflammatory Response Index.

activation of systemic inflammatory cells.’® Therefore, systemic inflammatory markers can be used to predict TOPD to
facilitate the early identification of high-risk TOPD patients, and enable the implementation of appropriate treatments to
control the systemic inflammatory response of TOPD.

Leukocyte, platelets, high-density lipoproteins and albumin play roles in the inflammatory response, making their ratio
crucial for the indirect assessment of inflammatory status.'”*"3 For example, NLR, PLR, dNLR, MLR, SII and SIRI are
useful indicators of systemic inflammation and disease severity in psoriasis.”’ MHR, NHR, CLR, and CAR could be used
for assessing type 2 diabetes mellitus in active pulmonary tuberculosis.'® In the present study, we observed that the levels of
SII, SIRI, NLR, MLR, dNLR, CAR, CLR and CRP in the TOPD group were higher than those in the NTOPD group before
and after PSM, suggesting that TOPD patients have higher levels of inflammation than NTOPD patients. Univariate and
multivariate logistic regression analysis before and after PSM showed an association between SIRI and TOPD. Moreover,
we also found that age and irregular treatment were independent risk factors for TOPD, which is roughly the same as that
reported in some previous studies.’*>> The results of multivariate regression of ELR and CLR before and after PSM in this
study were different. A possible reason for this is that the single index of peripheral blood is easily affected by individual
differences and confounding factors, and the composite index can better reflect the clinical status of TOPD patients than the
single index. Additionally, when this study population was divided by SIRI quartiles, the prevalence of TOPD increased
with the increase of SIRI level, indicating that TB patients with higher values of SIRI are more likely to be high-risk group
for TOPD. In this study, we found that SIRI was elevated in TOPD patients, and SIRI had good predictive efficacy and
robustness, which could help in understanding the inflammatory response involved in TOPD.

SIRI can reflect the state of neutrophils, lymphocytes and monocytes simultaneously, which more comprehensively reflects
the inflammatory state and immune balance of the body than NLR or MLR alone. The possible reasons for the increase of SIRI in
TOPD patients are that inflammation induces the increase of neutrophils,** and COPD leads to abnormal respiration, which
makes the tissues and organs in a hypoxic state, affects the development and maturation of immune cells, and the lymphocyte
count gradually decreases.>> Furthermore, previous studies have shown that COPD and TB have different degrees of lymphocyte
immune dysfunction.***” Alex Kayongo et al have described immune pathways potentially driving the immunopathogenesis of
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TOPD, involving interactions of neutrophils, monocyte-derived macrophages, and lymphocytes with airway epithelial cells,
fibroblasts, and extracellular matrix, ultimately causing persistent lung inflammation, tissue necrosis, and airway remodeling.*®

Nevertheless, the current study is not exempt from some limitations. Firstly, the present study was retrospective, there
may have been some unavoidable bias in the study. Secondly, all enrolled patients were from a single center, which might
limit the extrapolation of our findings to other regions. Therefore, future research will need to confirm and improve our
conclusions through larger samples and multi-center prospective studies.

Conclusion

In conclusion, the levels of inflammatory indicators were higher in patients with TOPD than in those with NTOPD, and
SIRI may be a simple and useful inflammatory index for assessing TOPD. Additionally, TB patients with higher values of
SIRI are more likely to be high-risk group for TOPD. Therefore, TB patients could be monitored for systemic
inflammation and much more attention should be paid to SIRI in the examination of TB to identify high-risk patients
with TOPD early, and to carry out appropriate prevention and treatment measures in time to reduce the social and
economic burden of TOPD.
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