MEDICAL
SCIENCE

CLINICAL RESEARCH

. e-ISSN 1643-3750

© Med Sci Monit, 2021; 27: €931779
MON |TOR DOI: 10.12659/MSM.931779

et Sooronon Left Main Bronchus Stenosis Lesion, Neutrophil
Available online: 2021.07.14

Publehed. 20211008 Count, and Platelet Count Are Predictors of Post-
Tuberculosis Bronchomalacia

Authors’ Contribution: BE 1,2 Yongchang Wu 1 Department of Respiratory and Critical Care Medicine, Yongchuan Hospital of
Study Design A oF 2 Yishi Li Chongging Medical University, Chongging, PR China
Data Collection B N 2 Department of Respiratory and Critical Care Medicine, The First Affiliated
Statistical Analysis C E2 Yang Bai Hospital of Chongging Medical University, Chongging, PR China
Data Interpretation D E 2 Jinyue Jiang
Manuscript Preparation E E2 Xiaohui Wang
Literature Search F .
Funds Collection G AG 2 Shu“ang Guo
Corresponding Author: Shuliang Guo, e-mail: guosl999@sina.com, Yongchang Wu, e-mail: wuyc@hospital.cqmu.edu.cn

Financial support: This study was supported by the National Major Science and Technology Projects of China (grant number 2018ZX10302302003),
the Natural Science Foundation of Yongchuan District, Chongging, China (grant number Ycstc, 2020nb0257), and the Funds of
Yongchuan Hospital of Chongging Medical University, Chongging, China (grant number YJLCX201542)

Background: Post-tuberculosis bronchomalacia (PTBM) is one of the main conditions occurring in patients after tracheobron-
chial tuberculosis (TBTB), and is also associated with the recurrence of symptoms. The present study aimed to
investigate the predictors of PTBM in patients who had been undergoing appropriate TB treatment.

Material/Methods: Clinical data of 104 patients with symptomatic airway stenosis after TBTB between January 01, 2019 and June
31, 2020 were recorded and analyzed. The association between baseline clinical characteristics, laboratory re-
sults, and PTBM was calculated with logistical regression. The time from onset of bronchoscopic intervention
was examined by Kaplan-Meier estimates; differences between the 2 groups were tested by the log-rank test.

Results: Fifty-seven patients (54.81%) had PTBM. In the multivariate logistical analysis, the left main bronchus stenosis
lesion (odds ratio [OR]=3.763), neutrophil (NEUT) count (OR=1.527), and platelet (PLT) (OR=1.010) count were
predictors of PTBM. During follow-up, patients with BM had a significantly longer duration from onset of bron-
choscopic intervention than patients without BM (hazard ratio=2.412, P<0.0001). Further, all patients need-
ing long-term bronchoscopic intervention therapy were subsequently identified as having PTBM. Additionally,
blood PLT counts were significantly decreased to normal levels in the non-BM group (P<0.05), but not in the
BM group (P>0.05).

Conclusions: PTBM is most likely to occur in the left main bronchus. The inflammatory and immune responses associated
with NEUT and PLT may represent therapeutic targets of PTBM. Our study is the first to report that decreased
blood PLT count has the potential to monitor the treatment response.
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Background

Tracheomalacia is characterized by weakening of the airway
wall and dynamic collapse of the airway lumen during respi-
ration [1-4]; the condition is called tracheobronchomalacia if
the main bronchi are also affected [5]. At present, there is no
generally accepted adult classification of the causes of tra-
cheomalacia. Tracheomalacia may result from tumor inva-
sion [6], cicatricial tracheal stenosis associated with a tracheal
tube [7], trauma and surgery [8], compression of an abnormal
artery [9,10], or goiter [11], and can be associated with esoph-
ageal achalasia [12], cystic fibrosis [13], and chronic obstruc-
tive pulmonary disease [14].

Tracheobronchial tuberculosis (TBTB) is a tuberculosis (TB)
infection of the trachea and bronchus, and has been report-
ed in 10-50% of patients with pulmonary TB (PTB) [15,16].
Due to the residual and long-term damage after TBTB, 90%
of patients with TBTB develop some degree of airway steno-
sis in the long term, despite adequate antituberculous thera-
py [17,18]. Post-tuberculosis bronchomalacia (PTBM) is one of
the main conditions affecting patients after TBTB [15,19,20].
Consistent with our clinical observations, Lee et al [15] report-
ed that PTBM is associated with the recurrence of symptoms
after TBTB. Therefore, in addition to antituberculous treat-
ment, monitoring and determining PTBM is important for ear-
ly diagnosis and treatment. However, no studies to date have
investigated the predictors associated with PTBM. Therefore,
we performed this retrospective study to investigate the pre-
dictors of PTBM in patients who had been undergoing appro-
priate TB treatment.

Material and Methods

2 Study Design and Population

We analyzed the medical records of 104 consecutive hospital-
ized patients with symptomatic airway stenosis after TBTB in
the Department of Respiratory and Critical Care Medicine at
the First Affiliated Hospital of Chongging Medical University
between January 01, 2019 and June 31, 2020. All these patients
had been undergoing appropriate TB treatment for at least 6
months. The exclusion criteria were active TB, malignant and
other infectious diseases, and evidence of other systemic dis-
eases. Data regarding clinical characteristics, laboratory ex-
amination, chest computed tomography (CT), bronchoscop-
ic intervention treatment, and outcome were obtained from
the patients’ medical records. The final date of follow-up was
December 31, 2020. The study was conducted in accordance
with the Declaration of Helsinki and Uniform Requirements
for Manuscripts Submitted to Biomedical Journals, and the
protocol was approved by the Ethics Committee of the First
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Affiliated Hospital of Chongging Medical University (Approval
ID: No 2020-147).

Laboratory Examination Variables

The laboratory examination included complete blood counts
and liver-kidney function. A complete blood count included
white blood cell (WBC), red blood cell (RBC), neutrophil (NEUT),
lymphocyte (LYM), and platelet (PLT) counts, and hemoglobin
(Hb) levels. Liver-kidney function tests included total protein
(TP), albumin (Alb), total bilirubin (Tbil), alanine transaminase
(ALT), aspartate aminotransferase (AST), glutamyl transpepti-
dase (GGT), and creatinine (Crea) levels.

Diagnostic Criteria for PTBM and Bronchoscopic
Intervention

PTBM was diagnosed according to Chung’s classification [20]
using a bronchoscope (CV-290; Olympus, Tokyo, Japan). All
symptomatic patients with airway stenosis after TBTB were
treated using bronchoscopic intervention according to treat-
ment guidelines [21] using an electrocautery needle knife (VIO
300S, ERBE, Tubingen, Germany), a dilatation balloon (ENDO-
FLEX, Voerde, Germany), and a multi-use cryosurgery system
(ERBOKRYO CA, ERBE, Tuebingen, Germany). Patients were fol-
lowed up for at least 6 months after the last intervention. As
the high incidence of recurrence is the most common problem
among patients with PTBM, we therefore investigated the du-
ration of bronchoscopic intervention after the onset of inter-
vention in this population.

Statistical Analysis

Normality was tested using the Shapiro-Wilk test to sepa-
rate parametric from non-parametric variables. The continu-
ous variables of normally distributed data are expressed as
means+standard deviation and differences between any 2
groups were evaluated using the unpaired t test. Non-normally
distributed data are expressed as median (interquartile range)
and the differences were evaluated using the Mann-Whitney
U test. Changes between 2 related groups were tested using
the matched-pair t test for normally distributed variables and
the Wilcoxon matched-pair signed-rank test for non-normally
distributed variables. Categorical data are expressed as num-
bers (percentage), and comparisons for testing statistically sig-
nificant differences were made using the y? test (minimum ex-
pected values >5) or Fisher’s exact test (minimum expected
values <5). The association between baseline clinical charac-
teristics, laboratory results, and PTBM was calculated with lo-
gistic regression analysis. The time from onset of bronchoscop-
ic intervention was examined by Kaplan-Meier estimates, and
differences between the 2 groups were tested by the log-rank
test. Statistical analyses were performed using SPSS version
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Figure 1. Chest HRCT and bronchoscopy features of patients with PTBM. Chest HRCT showing left main bronchus stenosis
lesion (A, green arrow) due to TBTB. Diagnostic bronchoscopic appearance of PTBM (B, green arrow) can be observed
in the left main bronchus. HRCT - high-resolution computed tomography; PTBM — post-tuberculosis bronchomalacia;
TBTB — tracheobronchial tuberculosis.

20.0 (SPSS Software, Inc., Chicago, IL, USA), and P<0.05 was
considered statistically significant (all P values are from 2-sid-
ed tests). Graphical analysis was performed using GraphPad
Prism 6.05 (GraphPad Software, Inc., La Jolla, CA, USA).

Results

Diagnosis and Incidence of PTBM

There were 104 consecutive hospitalized patients with airway
stenosis after TBTB who underwent bronchoscopy; all the pa-
tients had cicatrices strictures, and 57 (54.81%) had PTBM,
but other types of stenosis were not found. The chest HRCT
and bronchoscopy features of patients with PTBM are shown
in Figure 1. All patients underwent laboratory examination,
chest CT, and bronchoscopic intervention on primary admission.

Clinical Characteristics of the Study Participants

The relevant clinical characteristics of patients with BM and
non-BM are summarized in Table 1. The significant clinical
characteristics included age, sex, residence, smoking, bron-
choscopic intervention history, and symptoms at presenta-
tion. Compared to patients without BM, those with BM were
more likely to live in a rural area, and had a shorter duration
from symptom onset to intervention, more acute intervention
therapy, more stent placement, and longer average interven-
tion interval history (all, P<0.05; Table 1).

There were no significant differences in age, sex, smoking, du-
ration of PTB to TBTB diagnosis, and cough, dyspnea, or, more
wheeze symptoms at presentation between patients with BM
and those without BM (P>0.05).

Chest CT and Bronchoscopy Features of Study Participants

The chest CT and bronchoscopy features are summarized in
Table 2. The chest CT features included atelectasis, cavitary, fi-
brous lesion, mucus plugging, and bronchiectasis. There were
no significant differences in any features between patients
with BM and those without BM (P>0.05).

The bronchoscopy features primarily included stenosis lesion
sites and stenosis degree. Compared to patients without BM,
patients with BM had more trachea or left main bronchus ste-
nosis lesions, and had >2 bronchi stenosis lesions more fre-
quently (P<0.05). The differences did not vary significantly in
the right main bronchus and bronchus intermedius stenosis
lesions (P>0.05). Although significant differences were not
found, there was a trend for patients with BM to have more
severe airway stenosis than mild-to-moderate airway steno-
sis (x2=2.908, P=0.088).

Laboratory Examination of Study Participants

The results of the laboratory examinations are summarized in
Table 3. Compared to patients without BM, those with BM had
higher blood WBC, NEUT, and PLT counts; as well as a higher
NEUT/LYM ratio (all, P<0.05). NEUT and PLT counts remained
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Table 1. Clinical characteristics of study participants.

Characteristics BM (n=57) Non-BM (n=47) Z/y? P-value

Age, years 29.0 [22.5-35.0] 31.0 [24.0-43.0] -1.223 0.221#
"""" @ 45 (89w 33 (021% 1048 0306
Cox0 1 @iosw 14 Q79w
Csexn(e NA 033
"""" male 8 (404% 3 63%
"""" Female 49 (8596%) 44 362
CResidence,n (%) se84 0017
"""" Uban 15 (632% 23 (894w
"""" Rual 4 (3esw 24 (oW
Csmokingn %) N 10000
e 3 (526%) 2 @
"""" No  sa (oa7am) a5 os74W

?:)r:tt:::rg’/r:; PTB to TBTB diagnosis, 1.390 0.238b
"""" @ 13 @usw 10 @usw
s 39 (s 3 @sm2m
"""" a 3 eaew 17 Gewm
o1 esew 30 @8
Acuteintervention history . Na oo
e 6 (053%) o ©o%
"""" N 51 @947%) 47 (0000%
Stentplacement history  7aa1 0006
e 11 o3 voeuw
"""" N a6 Go70% 46 ©787%
| Average intervention interval, months 23662 woorr
"""" a a3 gsasm 13 resw
o 1a asew 34 (238
CSymptoms atpresentation, n (%)
"""" Cowgh . o3  osi
""""" Ys 40 @ois%w 32 @Eso%
N 17 osew 15 Glote
"""" Dyspnoea . ie6 0200
e 29 (o 18 @830%
"""" N 8 @aw 29 E70%
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Table 1 continued. Clinical characteristics of study participants.

Characteristics BM (n=57)
Wheeze
""""" Ys 13 @81%)
No 44 (77.19%)

CLINICAL RESEARCH

43 (91.49%)

The data are expressed as median (interquartile range) or numbers (percentage). Differences between the 2 groups were tested

by corresponding statistical tests. The details are as follow: @ the data were analyzed by Mann-Whitney U test for non-normally
distributed continuous variables;  the data were analyzed by the %2 test (minimum expected values >5); < the data were analyzed
by Fisher’s exact test (minimum expected values <5). BM — bronchomalacia; PTB — pulmonary tuberculosis; TBTB — tracheobronchial

tuberculosis; NA — not available.

elevated in the initial stage. After bronchoscopic intervention,
symptoms improved immediately, and about 2 weeks later
NEUT and PLT counts began to fall in all the enrolled patients.
Then, NEUT and PLT counts continued to increase as airway
stenosis and bronchomalacia (BM) worsened. No significant
differences were found in blood RBC counts, Hb levels, and
LYM counts between the 2 groups (P>0.05). Regarding liver-
kidney function, the blood TP, Alb, Thil, ALT, AST, GGT, and Crea
levels were not significantly different between BM and non-
BM patients (P>0.05).

Predictors Associated with PTBM

Among the variables that showed significant differences in
the univariate analysis (Tables 1-3), 4 were selected using the
forward stepwise method for the multivariate logistic regres-
sion model for PTBM. In the univariate analysis, living in a ru-
ral area, left main bronchus stenosis lesion, NEUT count, and
PLT count were all associated with the development of PTBM
(Table 4). In the multivariate logistic analysis, left main bron-
chus stenosis lesion, NEUT count, and PLT counts were inde-
pendently associated with PTBM. Living in a rural area was
excluded, which suggested that living in a rural area was not
independently related to PTBM (Table 4).

Outcomes of the Study Participants

Symptoms improved immediately after bronchoscopic inter-
vention in all the enrolled patients. As shown in Figure 2, the
time from onset of bronchoscopic intervention was significant-
ly longer in patients with BM than that in patients without BM
(hazard ratio [HR]=2.412, P<0.0001). During follow-up, there
were 6 (10.53%) patients in the BM group and 2 (4.26%) pa-
tients in the non-BM group who required long-term broncho-
scopic intervention therapy to restore airway patency. Further,
the patients needing long-term bronchoscopic intervention
therapy in the BM and non-BM groups were all subsequently
identified as having BM.

The complete blood count results from 84 (53 with BM, 31
with non-BM) patients were used to study the long-term ef-
fect of bronchoscopic intervention therapy. The changes are
summarized in Table 5. PLT counts were significantly decreased
to normal levels in the non-BM group (P<0.05), but not in the
BM group (P>0.05). The PLT counts in both groups showed a
fluctuating trend in the long-term follow-up. The PLT counts in
the non-BM group gradually decreased to normal levels, while
the PLT counts in the BM group were always higher than nor-
mal levels. Regarding WBC, RBC, Hb, NEUT, and LYM levels, the
changes were not significant in both groups (P>0.05).

Discussion

This is the first report to date that describes left main bron-
chus stenosis lesion, NEUT, and PLT counts to be independently
associated with PTBM. Epidemiological surveys have suggest-
ed that urban residents have higher rates of TBTB in southern
China [22]. Supplementing that finding, this study found that
rural residents had higher rates of PTBM. This finding might
be related to the fact that rural residents had lower quality
of life, lower level of education, and poorer compliance with
standardized anti-TB treatments than urban residents [23-
25]. In the present study, patients with BM were more like-
ly to present with wheeze symptoms than those without BM.
Furthermore, patients with trachea or left main bronchus le-
sions, more than 2 bronchi lesions, and severe airway steno-
sis had higher rates of BM. These differences may be due to
the abnormal tracheobronchial mucosa and cartilage, which
impair excretion of sputum to the trachea or bronchi, and gas
exchange to the lungs. In addition, the reason why the left
main bronchus has a higher probability of BM than the right
main bronchus may be related to the diameter and angle of
the bronchus, and the pressure of the cardiovascular system
in front of the left main bronchus. Consistent with the above
results, we also found that patients with BM needed earlier,
more urgent, and longer bronchoscopic intervention therapy.
Collectively, these results suggest that BM affects the quality
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Table 2. Chest CT and bronchoscopy features of study participants.

Characteristics BM (n=57) Non-BM (n=47) P-value

Chest CT features, n (%)

Atelectasis 0.878 0.349
""""" Ys  1a @asew 8 ro2%)
N a3 @sas%) 39 @98
"""" Cvitay . o om
""""" Ys 6 @os% e 7w
N sl oAt n oer2%
"""" Fibrous leson . o006 090
""""" Ys 9 asr%% 7 (as®w)
N 18 (B421% 0 @11%
"""" Mucus plugging 205 o156
""""" Ys 15 @Qoot%) 7 (asew)
N 2 (193% 0 @s11%
"""" Bronchiectass o006 o089
""""" Ys 2 @8e% 19 @o4%
N 35 (erao%) 28 (957%)

Trachea 4.352 0.037
""""" Yes 17 o8 6 7%
N 0 (oisw noe23w
"""" left main bronchus 7717 0005
""""" Ys 35 (6La0% 16 (3404%)
N 22 @seon 31 5%
"""" Right main bronchus o500 0463
""""" Yes 17 @os%) 11 @349
N 20 (ois® 36 Geeow
"""" Bronchus intermedivs 0w o602
""""" Ys 8 (4o 5 (oea%)
N 2 @596%) o @36
©sabronchi 5136 0023
""""" Ys 18 @Gus% 6 (279
N 39 A s N
"""" Stenosis degree . 289 o008
""""" Mild-to-moderate 22 (3860%) 26 (532
""""" Severe 35 (6140%) 21 (a4es®)

Data are expressed as numbers (percentage). Differences between the 2 groups were tested by the x? test for categorical variables.
BM — bronchomalacia; CT — computed tomography.
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Table 3. Laboratory examination of the study participants.

Variables BM (n=57) Non-BM (n=47) t/z P-value
Complete blood counts
"""" WBC (x100) 589 [474814] 497 [402596] 3361 0001
"""" RBC (x10%/1) 436 [415461] 447 [426479]  -1016 0310
"""" Wbl 1320741480 12970¢1347 0853  039%
"""" NEUT <10°0) 422 [289-615] 333 [228399] 3406 0001
"""" M (100) 128 [101-180] 128 [098150] -0892 0373
"""" NEUT/YMrao 289 [210432] 245 [180-322] 2364 0018
"""" PLT(100) 26200 [2090031000]  217.00 [179.0024800] 3070 0002
Clverkidney function
"""" ey  7367t636 7394617 0121 0904
"""" Ab@y  a79s362 42898325 0046 0963
"""" Thil mold) 900 [5651520] 840 [590.9.80] 0849 039
"""" ATUA) 2000 [15502500] 1800 [13002400] -1554 0120
"""" ASTUA) 2100 [18002400] 2000 [16002500] 0170 0865
"""" GGT(UA) 2100 [14003250] 1600 [1300-2500] -1423 0155
"""" Crea(umoll) 5100 [47.0059.00]  47.00 [4400-5400]  -1939 0053

Data are expressed as means+standard or median (interquartile range). Differences between the 2 groups were tested by the
unpaired t test for normally distributed continuous variables and the Mann-Whitney U test for non-normally distributed continuous
variables. BM — tracheomalacia; WBC — white blood cell; RBC — red blood cell; NEUT — neutrophil; LYM — lymphocyte; Hb — hemoglobin;
PLT — platelet; TP — total protein; Alb — albumin; Tbil — total bilirubin; ALT — alanine transaminase; AST — aspartate aminotransferase;
GGT - glutamyl transpeptidase; Crea — creatinine.

Table 4. Predictors of PTBM.

Univariate logistic regression

Multivariate logistic regression

Rural, n (%) 2.683 1.180-6.101 0.019 1.774 0.680-4.625 0.241
leftmainbronchus,n (%) 2187 01450726 0009 3763 14789579 0005
CONEUT (1) 1700 12462319 0001 1527 10792160 0017
CPT(I) 1010 10031017 0004 1010  1002-1018 0013

The association between baseline clinical characteristics, laboratory results, and TPBM was calculated with logistic regression analysis.
NEUT - neutrophil; PLT — platelet; OR — odds ratio; Cl — Confidential interval.

of life of patients and is related to worse responses and prog-
nosis of treatment.

As well as targeting the TB bacilli, neutrophils may also trig-
ger hyper-inflammatory [26-28] and innate immune respons-
es [29-31] that lead to tissue damage. The exact role of neu-
trophils after TBTB remains unclear. Our study showed that
patients with BM had significantly higher blood NEUT counts

than those without BM. As blood neutrophil counts could re-
flect the local tracheobronchial status, we suppose that neutro-
phils may also be related to the occurrence and development
of PTBM. Previous studies of PLT have reported an important
role for PLT in hemostasis [32]. In addition, the higher blood
PLT counts may also indicate increased host inflammatory and
immune responses [33-38]. Our results revealed that patients
with BM had higher blood PLT counts; thus, the persistent
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HR=2.412*
95% (1 (2.612-6.509)
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Percent of patients undergoing intervention (%)
3
L

o

20 30 40
Time after onset of intervention (months)

o
o

Figure 2. Duration of bronchoscopic intervention therapy
in BM and non-BM groups. The time from onset
of bronchoscopic intervention was examined by
Kaplan-Meier estimates. Differences between
the 2 groups were tested by the log-rank test.
* P<0.0001. BM - bronchomalacia; HR - hazard ratio;
Cl - confidential interval.

inflammatory and immune responses linked to increased PLT
may be related to PTBM. Another credible explanation for the
link between the higher PLT counts and a high risk of PTBM is
that PLT contributes to plasma levels of TGF-1 [39,40], which
has been proposed as a potential modulator of fibrogenic events
and pathways [41-43]. Thus, BM may also be induced by the
cicatricial strictures after TBTB. Interestingly, during long-term
follow-up, our study showed that PLT counts were fluctuating
in both BM and non-BM groups. The PLT counts in the non-
BM group gradually decreased to normal levels, while the PLT
counts in the BM group were always above normal levels. One
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possible explanation for this is that bronchoscopic interven-
tion significantly improved the airway stenosis degree, mak-
ing the decrease of PLT in the non-BM group more obvious.
In addition, the higher recurrence rate may be one reason for
higher PLT counts in PTBM.

In the present study, patients with BM had a significantly
longer average intervention interval than those without BM.
Further, the patients needing long-term bronchoscopic inter-
vention therapy in both the BM and non-BM groups were all
subsequently identified as having BM. In summary, we have
demonstrated that left main bronchus stenosis lesion, NEUT
count, and PLT count are independently associated with PTBM.
Bronchoscopic intervention is thus far the main strategy for
evaluating and restoring the airway patency in airway steno-
sis after TBTB [44]. However, patients always require regular
bronchoscopy follow-up owing to repeated recurrence of air-
way stenosis symptoms, and may even experience complica-
tions from the procedure [15,21,45]. We also showed that BM
may be related to bronchoscopic intervention, as 2 patients in
the non-BM group were subsequently identified as having BM.
Thus, efforts toward reducing nonessential procedures are re-
quired, such as reducing NEUT- and PLT-related inflammation
and immune responses.

Limitations of the Study

The main limitation of our study is that it was a single-center
retrospective study with a relatively small sample size; there-
fore, the possibility of bias exists. In addition, longer follow-up
periods after bronchoscopic intervention are required to eval-
uate the recurrence of airway stenosis after TBTB. Prospective,
multicenter, large-sample studies are needed to confirm our
findings.

Table 5. Comparison of long-term changes of complete blood counts between the 2 groups.

Variables

Complete blood counts

WBC (x10°/L) 0.09 [-2.16-1.43] -0.806
CoRBCGaO) 010 [221:029] 0881
Combeny 400 [7.00-1300] 1139
CONEUTGo) 000 [-181:089]  -1.088
Comeoeny 015 [025041] 1311
 PT(1°)  -1600 [73502850] 1651

0.420 0.19 [-0.73-1.00] -0.588 0.577
"""" 0378 008 [0290.14] -1203 0229
"""" 0260 100 [-400-1000] 0900 0375
"""" 0276 002 [046046] 0216 0829
"""" 0190 010 [024033] 0941 0347
"""" 0099  -1800 [-4200200] 2412 0016

Data ae expressed as median (interquartile range). Differences between the 2 groups were tested by the Mann-Whitney U test for

non-normally distributed continuous variables. BM — bronchomalacia; WBC — white blood cell; RBC — red blood cell; NEUT — neutrophil;
LYM - lymphocyte; Hb — hemoglobin; PLT — platelet.
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Conclusions

PTBM is most likely to occur in the left main bronchus. The in-
flammatory and immune responses associated with NEUT and
PLT counts may represent therapeutic targets of PTBM in the
future. Non-invasive strategies for monitoring PTBM are clini-
cally important but lacking. Our study is the first to report that
decreased blood PLT count has the potential to monitor the
treatment response. In future studies, we will enroll more pa-
tients in a multicenter study to provide enough data to con-
firm the findings of the present study.
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