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ABSTRACT

Introduction: Electromagnetic navigation bronchoscopy (ENB) and radial endobronchial ultrasound (R-
EBUS) are advanced imaging-guided bronchoscopy techniques for diagnosing pulmonary lesions. This
study aimed to determine the comparative diagnostic yield of sole ENB and R-EBUS under moderate
sedation.
Methods: We investigated 288 patients who underwent sole ENB (n=157) or sole R-EBUS (n=131) under
moderate sedation for pulmonary lesion biopsy between January 2017 and April 2022. Aftera 1:1 propen-
sity score-matching to control for pre-procedural factors, the diagnostic yield, sensitivity for malignancy,
and procedure-related complications between both techniques were compared.
Results: The matching resulted in 105 pairs/procedure for analyses with balanced clinical and radiological
characteristics. The overall diagnostic yield was significantly higher for ENB than for R-EBUS (83.8% vs.
70.5%, p=0.021). ENB demonstrated a significantly higher diagnostic yield than R-EBUS among those
with lesions>20 mm in size (85.2% vs. 72.3%, p=0.034), radiologically solid lesions (86.7% vs. 72.7%,
p=0.015), and lesions with a class 2 bronchus sign (91.2% vs. 72.3%, p = 0.002), respectively. The sensitivity
for malignancy was also higher for ENB than for R-EBUS (81.3% vs. 55.1%, p <0.001). After adjusting for
clinical/radiological factors in the unmatched cohort, using ENB over R-EBUS was significantly associated
with a higher diagnostic yield (odd ratio =3.45, 95% confidence interval = 1.75-6.82). Complication rates
for pneumothorax did not significantly differ between ENB and R-EBUS.
Conclusion: ENB demonstrated a higher diagnostic yield than R-EBUS under moderate sedation for diag-
nosing pulmonary lesions, with similar and generally low complication rates. Our data indicate the
superiority of ENB over R-EBUS in a least-invasive setting.

© 2023 SEPAR. Published by Elsevier Espafia, S.L.U. All rights reserved.

Introduction

approach, and surgery. According to clinical practice guidelines,
the least invasive approach with the highest yield is recom-

Lung cancer is presently the leading cause of cancer-related
mortality worldwide.! Widespread efforts have been made to
effectively detect and diagnose lung cancer.2* Recently, the
wide implementation of lung cancer screening with low-dose
chest computed tomography has considerably increased the
identification of suspicious pulmonary lesions that require diag-
nostic evaluation.>® Diagnosing pulmonary lesions involves the
use of various techniques, including bronchoscopy, transthoracic
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mended for diagnosing pulmonary lesions suspicious for lung
cancer.”~? For peripheral lesions difficult to reach with conven-
tional bronchoscopy, transthoracic needle aspiration (TTNA) has
been commonly adopted. However, despite a good sensitivity
of approximately 90%, complications are not uncommon with
TTNA, with a reported pneumothorax rate of >18% of the biopsied
cases.!0.11

Recently, advances in image-assisted technologies using flex-
ible bronchoscopy have improved diagnostic yield and safety.
Leading bronchoscopy techniques include electromagnetic navi-
gation bronchoscopy (ENB) and radial endobronchial ultrasound
(R-EBUS).'? ENB and R-EBUS allow physicians to access peripheral
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lung lesions through a minimally invasive technique using a ded-
icated navigation software system (ENB) or a 20-MHz ultrasound
probe (R-EBUS), respectively. According to current guidelines, ENB
or R-EBUS is recommended for pulmonary lesions that cannot be
reached with conventional flexible bronchoscopy alone.”' For
ENB, one large multicenter prospective study,'* followed by a
recent meta-analysis,'® has demonstrated that ENB-guided diag-
nosis has a diagnostic yield of 68-77%. Meanwhile, R-EBUS has been
reported to have a diagnostic accuracy of approximately 70%.'6.17
Both techniques provide an acceptable performance for diagnosing
lung cancer, with markedly lower complication rates than TTNA.!8

However, to date, information on patient-level data comparing
ENB and R-EBUS, especially when performed under moderate seda-
tion, is limited. Despite the theoretical advantages on localization
and the higher diagnostic yield of ENB than R-EBUS demon-
strated in separate pooled-analyses,'>!7-19 a direct comparison
of the two procedures are rarely available with uncontrolled
lesion characteristics and sedation methods.!218 Therefore, we
aimed to evaluate and compare the diagnostic performance and
complication rates of ENB and R-EBUS under moderate seda-
tion for diagnosing pulmonary lesions suspicious for lung cancer.
We performed propensity score matching between patients who
underwent ENB and those who underwent R-EBUS including lesion
characteristics to control for pre-procedural factors and address
selection bias.

Methods
Study design and participants

This study was conducted in Seoul National University Bun-
dang Hospital, a large, university-affiliated, tertiary-care center
where sole ENB and R-EBUS techniques were available from 2017.
We identified consecutive individuals presenting with a suspected
malignant lung lesion that required pathological evaluation and
candidates for an elective ENB or R-EBUS as the initial diagnostic
procedure between January 2017 and April 2022. In the insti-
tution, the routine procedure for guided bronchoscopic biopsy
involved the use of sole ENB or sole R-EBUS under moderate seda-
tion without additional complementary tools, such as fluoroscopy.
During the study period, advanced bronchoscopic techniques that
are not compatible with moderate sedation (e.g., robot-assisted
bronchoscopy) were not accessible. The choice of modality (ENB
or R-EBUS) was based on the discretion of the attending spe-
cialist in the pulmonary division. Patients who underwent ENB
or R-EBUS under general anesthesia owing to unavoidable medi-
cal conditions or intraoperative studies were excluded. The study
design was approved by the institutional review board of the Seoul
National University Bundang Hospital (IRB no:B-2112-729-101),
which waived the need for written informed consent from partici-
pants.

ENB and R-EBUS procedures

For those scheduled for ENB, on the day of the procedure,
all participants underwent inspiration/expiration chest computed
tomography (CT) to index with navigation platforms and recon-
struct virtual airway routes prior to the procedure. All ENB
procedures were performed using the Spin Thoracic Navigation
System (SYS-4230K; Veran Medical, St. Louis, MO, USA). Biopsy
tools used by the performing physicians were aspirating needles
and biopsy forceps for the ENB-guided biopsy. All R-EBUS proce-
dures were performed using the 20-MHz mechanical radial-type
probe (outer diameter, 1.7 mm, UM-S20-17S; Olympus Corpora-
tion, Tokyo, Japan) with or without a guide sheath (outer diameter,
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2mm, K201; Olympus Corporation, Tokyo, Japan). Biopsy forceps
were used to obtain tissues in the R-EBUS-guided biopsy. Rapid
on-site examination (ROSE) was not performed in any of the
cases. Mediastinal staging of lung cancer with linear EBUS could
be performed after the guided-biopsy procedure at the attending
physician’s discretion. When sequential nodal staging was per-
formed with additional linear EBUS, nodal biopsy results were
evaluated independently from the results from pulmonary lesions
biopsied by ENB or R-EBUS.

All ENB and R-EBUS procedures were performed by one of
the nine pulmonologists (YWK, HJK, M]S, BSK, SYL, Y]L, JSP, Y]C,
and JHL each of whom had at least 3 years of experience with
advanced bronchoscopic biopsy procedures). Bronchoscopy was
performed under moderate sedation by administration of 2-3 mg
of midazolam and 25-50 g of fentanyl intravenously at the onset
of the procedure and local anesthesia with topical 1% lidocaine.
The physician conducting the procedure may have administered
an additional dose of midazolam or fentanyl during the procedure
for adequate sedation. A bronchoscope with an outer diameter of
5.9mm (BF-1TQ290), 4.9 mm (BF-260), or 4.0 mm (BF-P260F) (all
Olympus Corporation, Tokyo, Japan) was used for the ENB or R-
EBUS procedures. Other than the sole use of ENB or R-EBUS, no other
specified restrictions on additional procedural techniques were
implemented (e.g., additional cytology brushing, bronchoalveolar
lavage, or bronchial washing), and the procedures were subjected
to the performing physician’s discretion.

Lesion characteristics and outcome measures

Medical records documenting clinical data, including demo-
graphic characteristics, radiologic findings, procedure reports,
pathological findings, the final diagnoses of the biopsied lesion,
and procedure-associated complications were obtained and ana-
lyzed. For radiologic findings, a pulmonary physician (YWK) and a
radiologist (SHY) who were blinded to procedural results reviewed
all the CT images taken prior to the procedure. The presence of a
bronchus sign on CT was determined and classified as follows: class
0: the absence of a bronchus sign, class 1: an airway immediately
adjacent to the lesion, and class 2: an airway directly aligned with
the lesion.?%?! For images with inconsistent findings, consensus
was reached through discussion.

Pathological results of biopsied samples that revealed non-
malignant or indeterminate conditions were initially considered
negative. For such cases, the attending physician made decisions
regarding the follow-up and attempt to perform other invasive pro-
cedures for pathological evaluations. When additional biopsy was
needed, non-bronchoscopic procedures, such as TTNA or surgical
resection, were considered preferentially. The following instances
were defined as false negatives: (1) a repeat biopsy (e.g., TTNA,
bronchoscopic, and surgical) that proved malignancy, (2) lesion
growth observed on follow-up CT imaging within 12 months, (3)
treated as lung cancer without pathological confirmation, and (4)
lung cancer diagnosed from other sites within 3 months (including
diagnosis at metastatic lymph nodes by sequential linear EBUS).
Meanwhile, the following cases were defined as true negatives:
(1) subsequent diagnostic tests confirmed a non-malignant diag-
nosis, (2) the lesion resolved without lung cancer treatment, and
(3) no progression on CT follow-up up to 12 months. Procedure-
related complications were determined and classified according
to the Common Terminology Criteria for Adverse Events (CTCAE)
scale, ver. 5.0.22 Pneumothorax was confirmed by chest X-rays per-
formed post-procedurally and a day after the procedure. Severe
bronchopulmonary hemorrhage was considered when blood trans-
fusion or intervention was required. The primary outcomes were
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ENB or R-EBUS-guided biopsy
performed in Seoul National University
Bundang Hospital (n = 296)

Excluded cases (n = 8)
- Procedure performed under general anesthesia (n=7)

- Concurrent ENB and R-EBUS guidance for biopsy (n=1)

Study cohort
(n=28%)

Sole ENB under moderate sedation
(n=157)

Sole R-EBUS under moderate sedation

(n=131)

1:1 propensity score matching

Sole ENB cases
(n=105)

Sole R-EBUS cases
(n=105)

Fig. 1. Flow diagram of the study population.

the diagnostic yield of ENB and R-EBUS, and safety endpoints were
defined as the incidence and severity of associated complications.

Statistical analysis

The characteristics of the participants are presented as frequen-
cies (%) and as means and standard deviations for categorical and
continuous variables, respectively. To account for differences in
pre-procedural patient and lesion characteristics between the ENB
group and R-EBUS group, a propensity score model was generated
using logistic regression.?> Information on propensity matching is
available in the Supplementary Methods.

The diagnostic yield was calculated for each group as the
sum of the rate of true-positive cases for malignancy and that of
true-negative cases of all participants who underwent attempted
guided-biopsy. Only the biopsy results of the pulmonary lesion
by ENB or R-EBUS were evaluated for the diagnostic yield and
molecular testing. We assumed indeterminate cases that had ini-
tially negative results with insufficient follow-up duration of 12
months to conclude the final diagnosis as false negatives, which
provided the low estimates of the diagnostic yield, sensitivity,
specificity, positive and negative predictive values of both tech-
niques for diagnosing malignancy. Comparisons of these values,
complication rates, and categorical variables were performed with
achi-square test or a Fisher’s exacts test as appropriate. Continuous
variables were compared using an independent t-test.2* Logistic
regression analysis was conducted to determine the association
between modality choice and the diagnostic yield in the unmatched
and matched cohorts. For the unmatched cohort, multivariable
models were constructed with the inclusion of age, sex, smoking
pack-years, and other variables (lesion size, solidity, upper/lower
lobe distribution, distance from the pleura, bronchus sign class,
presence of emphysema or interstitial fibrosis, subsequent lin-
ear EBUS, and total procedure time) with statistically significant
associations in univariable analyses. We calculated the odds ratios
(ORs) and 95% confidence intervals (Cls), and p-values <0.05 were

considered statistically significant. All analyses were performed
using R version 3.5.3 (http://www.R-projecct.org) and STATA, ver-
sion 16.0 (StataCorp., College Station, TX, USA).

Results
Patient characteristics before and after propensity score matching

Fig. 1 depicts the study flowchart. During the study period, 296
individuals underwent ENB or R-EBUS. After applying the exclu-
sion criteria, 288 participants (157 who underwent sole ENB and
131 who underwent sole R-EBUS under moderate sedation) were
included. Table 1 lists the pre-procedural clinical and radiologic
characteristics and the differences between the sole ENB group
and sole R-EBUS group before and after propensity score matching.
The 1:1 matching resulted in 105 matched pairs (n=210) with bal-
anced characteristics (ASMD < 0.1, Supplementary Fig. 1) intended
for adjustment.

Procedural characteristics and diagnostic results

Table 2 describes the procedural characteristics and diagnos-
tic results of those who underwent ENB or R-EBUS in the matched
cohort. No significant differences in the total procedure time, total
dose of midazolam and fentanyl used to achieve moderate seda-
tion were observed between the patients who underwent ENB
and R-EBUS. Of those who underwent guided biopsy, 90 (85.7%)
and 68 (64.8%) were finally diagnosed with malignancy in the
ENB group and R-EBUS group, respectively (p=0.002). For both
groups, lung adenocarcinoma was the major histologic type of can-
cer. The proportion of malignancy diagnosed by procedure was
70.5% for ENB and 36.2% for R-EBUS (p <0.001). The lesions in 16
patients (15.2%) in the ENB group and 30 patients (28.6%) in the
R-EBUS group were initially considered non-malignant or indeter-
minate by procedure but were eventually diagnosed as malignant
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Pre-procedural demographic and radiologic characteristics and difference between electromagnetic navigation and radial ultrasound bronchoscopy before and after propen-

sity score matching.

Characteristics

Before matching

After matching

ENB R-EBUS p value ASMD ENB(n=105) R-EBUS p value ASMD
(n=157) (n=131) (n=105)
Age, mean & SD 69.0+9.5 65.8+12.1 0.014 0.260 67.0+9.5 67.2+114 0.885 0.017
Sex, n (%) 0.146 0.084 0.480 0.046
Male 103(65.6) 75(57.3) 66(62.9) 61(58.1)
Female 54(34.4) 56(42.7) 39(37.1) 44( )
Smoking status at procedure, n (%) 0.045 0.666
Never-smoker 61(38.9) 69(52.7) 48(45.7) 54(51.4)
Former smoker 57(36.3) 41(31.3) 35(33.3) 33(31.4)
Current smoker 39(24.8) 21(16.0) 22(21.0) 18(17.1)
Pack years smoked, mean + SD 21.7+£23.9 13.2+£19.0 0.001 0.448 15.6+19.0 14.8+20.2 0.753 0.045
Lesion size, mm, mean + SD 33.8+15.3 37.6+15.7 0.043 0.238 35.4+15.9 36.4+15.4 0.667 0.059
Size <20 mm 29(18.5) 13(9.9) 0.119 17(16.2) 11(10.5) 0.419
Size >20 mm to <40 mm 79(50.3) 71(54.2) 52(49.5) 59(56.2)
Size >40 mm 49(31.2) 47(35.9) 36(34.3) 35(33.3)
Location of lesion, n (%) 0.008 0.986
Right upper lobe 49(31.2) 28(21.4) 0.098 29(27.6) 27(25.7) 0.019
Right middle lobe 8(5.1) 14(10.7) 0.056 7(6.7) 8(7.6) 0.010
Right lower lobe 29(18.5) 24(18.3) 0.002 22(21.0) 20(19.0) 0.019
Left upper lobe 32(20.4) 45(34.4) 0.140 29(27.6) 30(28.6) 0.010
Left lower lobe 39(24.8) 20(15.3) 0.096 18(17.1) 20(19.0) 0.019
Distance from the pleura, mm, mean +SD 19.94+15.7 21.5+£16.6 0.407 0.096 20.8+16.2 21.2+16.9 0.857 0.025
Bronchus sign on CT, n (%) 0.286 0.845
Class 0 18(11.5) 8(6.1) 0.054 9(8.6) 7(6.7) 0.019
Class 1 23(14.6) 20(15.3) 0.006 16(15.2) 15(14.3) 0.010
Class 2 116(73.9) 103(78.6) 0.047 80(76.2) 83(79.0) 0.029
Type of lesion, n (%) 0.182 0.042 0.775 0.010
Solid 148(94.3) 118(90.1) 98(93.3) 99(94.3)
Subsolid 9(5.7) 13(9.9) 7(6.7) 6(5.7)
Emphysema, n (%) 29(18.5) 21(16.0) 0.586 0.024 19(18.1) 18(17.1) 0.856 0.010
Interstitial fibrosis, n (%) 7(4.5) 4(3.1) 0.536 0.014 5(4.8) 4(3.8) 1.000 0.010

ASMD, absolute standardized mean difference; ENB, electromagnetic navigation bronchoscopy; CT, computed tomography; R-EBUS, radial endobronchial ultrasound; SD,

standard deviation.

(false negative, p=0.020). In both groups, surgical biopsy was the
most common method used to confirm malignancy in initially false
negatives.

Matched comparison of the diagnostic yield and safety profiles

Table 3 describes the matched comparison of the diagnostic
yield and complication rates of ENB and R-EBUS. The com-
parison of the final diagnostic yield was further stratified by
lesion characteristics. The overall diagnostic yield was signif-
icantly higher in the ENB group than in the R-EBUS group
(83.8% vs. 70.5%, p=0.021). By subgroups analyses, ENB demon-
strated a significantly higher diagnostic yield than R-EBUS among
those with lesions>20mm in size (85.2% vs. 72.3%, p=0.034),
radiologically solid lesions (86.7% vs. 72.7%, p=0.015), lesions
with a class 2 bronchus sign (91.2% vs. 72.3%, p=0.002), and
lesions that were finally diagnosed as malignant (i.e. sensitiv-
ity for cancer diagnosis, 81.3% vs. 55.1%, p<0.001). For adverse
events, the complication rates for any pneumothorax, pneumoth-
orax requiring tube drainage, bronchopulmonary hemorrhage
of CTCAE>grade 2 did not significantly differ between both
groups. When evaluating the initial unmatched cohort, the over-
all diagnostic yield was 81.5% (128/157) for ENB and 67.9%
(89/131) for R-EBUS (p=0.008). The comparison of high esti-
mates of the diagnostic yield, which were calculated by assuming
all indeterminate cases as true negatives, are presented in
Supplementary table* 1.

Univariable and multivariable regression analyses before and
after matching

Table 4 presents the univariable and multivariable analyses
using the initial unmatched cohort and the logistic analysis from
the propensity score-matched cohort, evaluating the effect on the
diagnostic yield and complication risk of pneumothorax when
ENB was used instead of R-EBUS. By adjusted analyses, using
ENB over R-EBUS was associated with a higher overall diagnostic
yield (OR=3.45, 95% CI=1.75-6.82 in the unmatched cohort, and
OR=2.17, 95% CI=1.11-4.23 in the matched cohort) and higher
sensitivity for malignancy (OR=7.14, 95% CI=3.20-15.92 in the
unmatched cohort,and OR=3.55,95% Cl=1.75-7.22 in the matched
cohort). Selecting either ENB or R-EBUS did not significantly affect
the risk of pneumothorax. The regression analyses were conducted
assuming all indeterminate cases as true negatives, and the full
regression models are presented in the Supplementary Tables 2-5.

Discussion

To the best of our knowledge, this study represents the first
patient-level evaluation to compare sole ENB-guided and sole
R-EBUS-guided biopsy under moderate sedation for diagnosing
pulmonary lesions. In a 1:1 propensity score-matched cohort con-
structed to achieve balance for pre-procedural factors, our study
revealed a significantly higher diagnostic yield and sensitivity for
malignancy for ENB than for R-EBUS. Sole ENB was superior to
sole R-EBUS under moderate sedation for lesions>20 mm in size,
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Matched comparison of procedural characteristics, diagnostic results, methods of confirmation between electromagnetic navigation and radial ultrasound bronchoscopy.

Parameter ENB R-EBUS p value
(n=105) (n=105)
Total procedure time, min, mean + SD 49.6+155 51.2+17.1 0.481
Total dose of midazolam, mg, mean & SD 51+15 52+1.7 0.742
Total dose of fentanyl, p.g, mean +SD 71.0£21.7 74.2+26.2 0.334
Sequential EBUS for nodal evaluation, n (%) 68 (64.8) 52 (49.5) 0.026
Final diagnosis, n (%) 0.002
Malignancy 90 (85.7) 68 (64.8)
Adenocarcinoma 60 (57.1) 44 (41.9)
Squamous cell carcinoma 15(14.3) 4(3.8)
Other non-small cell carcinomas 8(7.6) 9(8.6)
Small cell carcinoma 2(1.9) 3(2.9)
Metastatic carcinoma 4(3.8) 5(4.8)
Lymphoma 1(1.0) 3(29)
Benign 14(13.3) 36 (34.3)
Indeterminate 1(1.0) 1(1.0)
Malignancy diagnosed by procedure, n (%) 74(70.5) 38(36.2) <0.001
Tissue adequate for molecular testing, n/N (%) 33/33(100) 21/22(95.5) 0.400
False-negative cases, n (%) 16 (15.2) 30(28.6) 0.020
Confirmation of false-negative cases, n/N (%) 0.639
Surgical biopsy 10/16 (62.5) 19/30(63.3)
Repeat lesion biopsy 1/16(6.2) 5/30(16.7)
Lung cancer confirmed from non-index lesion 4/16 (25.0) 4/30(13.3)
Lung cancer therapy without pathological confirmation 1/16(6.2) 2/30(6.7)
Confirmation of true negative (benign), n/N (%) 0.015
Surgical biopsy 1/14(7.1) 1/36(2.8)
Repeat lesion biopsy 0/14 (0) 8/36 (22.2)
Improved lesion without cancer treatment 5/14 (35.7) 21/36 (58.3)
Follow-up image at 12 months did not indicate progression 8/14(57.1) 6/36 (16.7)
ENB, electromagnetic navigation bronchoscopy; R-EBUS, radial endobronchial ultrasound; SD, standard deviation; EBUS, endobronchial ultrasound.
Table 3
Matched comparison of the diagnostic yield and complication rates of ENB and R-EBUS.
ENB R-EBUS p value
(n=105) (n=105)
Overall diagnostic yield 83.8% (88/105) 70.5% (74/105) 0.021
Yield by lesion size
<20 mm 76.5% (13/17) 54.5% (6/11) 0.225
>20 mm 85.2% (75/88) 72.3% (68/94) 0.034
Yield by distance from the pleura
<20mm 89.5% (51/57) 76.0% (38/50) 0.063
20-40 mm 79.4% (27/34) 70.3% (26/37) 0.376
>40 mm 71.4%(10/14) 55.6% (10/18) 0.358
Yield by lesion type
Solid 86.7% (85/98) 72.7% (72/99) 0.015
Subsolid 24.9% (3]7) 33.3%(2/6) 1.000
Yield by lobe location
Right upper 79.3% (23/29) 74.1% (20/27) 0.643
Right middle 100% (7/7) 50.0% (4/8) 0.077
Right lower 90.9% (20/22) 75.0% (15/20) 0.229
Left upper 86.2% (25/29) 73.3% (22/30) 0.219
Left lower 72.2%(13/18) 65.0% (13/20) 0.632
Yield by bronchus sign
Class 0 44.4% (4/9) 57.1% (4]7) 1.000
Class 1 68.8% (11/16) 66.7% (10/15) 0.901
Class 2 91.2% (73/80) 72.3% (60/83) 0.002
Yield for malignancy
Sensitivity 81.3% (74/91) 55.1% (38/69) <0.001
Specificity 100% (14/14) 100% (36/36)
Positive predictive value 100% (74/74) 100% (38/38)
Negative predictive value 45.2% (14/31) 53.7% (36/67) 0.430
Complication rates
Any pneumothorax 2.9% (3/105) 6.7% (7/105) 0.195
Pneumothorax requiring tube drainage 1.9% (2/105) 5.7% (6/105) 0.280
Hemorrhage (CTCAE > 2) 1.0% (1/105) 1.0% (1/105) 1.000

ENB, electromagnetic navigation bronchoscopy; R-EBUS, radial endobronchial ultrasound; CTCAE, Common Terminology Criteria for Adverse Events.
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Table 4
Predictions of outcomes for ENB versus R-EBUS.
Outcome OR 95% CI p-Value
Overall diagnostic yield
Unmatched, without adjustment 2.08 1.21-3.59 0.008
Unmatched, adjusted with multivariable analysis® 3.45 1.75-6.82 <0.001
Propensity-score matched 2.17 1.11-4.23 0.023
Sensitivity for malignancy
Unmatched, without adjustment 3.37 1.88-6.05 <0.001
Unmatched, adjusted with multivariable analysis® 7.14 3.20-15.92 <0.001
Propensity-score matched 3.55 1.75-7.22 <0.001
Complication of pneumothorax
Unmatched, without adjustment 0.40 0.13-1.20 0.101
Unmatched, adjusted with multivariable analysis® 0.39 0.13-1.21 0.103
Propensity-score matched 0.41 0.10-1.64 0.208

ENB, electromagnetic navigation bronchoscopy; R-EBUS, radial endobronchial ultrasound; OR, odd ratio; CI, confidence interval.
2 Adjusted for age, sex, smoking pack-years, lesion size, solidity, distance from the pleura, and bronchus sign class.
b Adjusted for age, sex, smoking pack-years, lesion size, solidity, distance from the pleura, bronchus sign class, and sequential mediastinal staging with linear EBUS.

¢ Adjusted for age, sex, smoking pack-years.

radiologically solid lesions, and lesions with a class 2 bronchus
sign (an airway directly aligned with the lesion on CT scan). In
the multivariable analysis using the unmatched cohort and the
analysis after propensity score matching, using ENB over R-EBUS
was significantly associated with a higher diagnostic yield. The
complication rate was generally low (4.8% for pneumothorax) in
this matched cohort, with no procedure-related respiratory failure
or mortality events. No significant difference in the safety profiles
was observed between the two techniques. Our study provides
important insight on the utility of ENB over R-EBUS by directly
comparing both techniques in a least-invasive setting from an
Asian population, of which current data are insufficient.

Currently, guidelines on the diagnosis of lung lesions recom-
mend that the type of diagnostic biopsy should be based on
the location, size, invasiveness of the available procedure, and
the possible risk of complications.®° Recent advances in image-
assisted bronchoscopy technologies, such as ENB and R-EBUS,
which demonstrated improved diagnostic yield and safety, have
made transbronchial approach more feasible.?>26 To date, most
studies on the utility and safety of ENB or R-EBUS have reported
a diagnostic yield between 38% and 90%.'62>-28 The most recently
reported meta-analyses on the diagnostic performance of these
advanced bronchoscopic techniques have presented that for ENB, a
pooled diagnostic yield of 76.4% and a sensitivity of 70.7-77% was
achieved.'>'® For R-EBUS, a pooled diagnosed yield of 72.4% and
a sensitivity of 70.5-72% were reported.!”.'® However, significant
variations on the performance patterns exist within and between
studies in terms of case selection, concurrent use of both modali-
ties, mixed use of additional complementary techniques, and type
of anesthesia. This hampers the relevant evaluation and compar-
ison between both techniques performed in a minimally invasive
setting.

The NAVIGATE study, which is the largest multi-center study
on ENB to date, has reported that among the 1388 participants
who underwent ENB, 50.6% received concurrent R-EBUS guidance.
Other complementary techniques included fluoroscopy in 85.0%
and ROSE in 61.7% of the cases, and 78.2% received the procedure
under general anesthesia.’* Similarly, a substantial proportion of
published studies on the performance of R-EBUS presented results
with additional complementary tools such as fluoroscopy, virtual
bronchoscopy, and ROSE,2°-32 without strict control for the type
of sedation.?>3% The difficulty to control for and compare differ-
ent bronchoscopy techniques in various settings is also noticeable
from the results of the AQUIRE registry, which revealed signifi-
cant variations on practice and sedation patterns for diagnostic
bronchoscopy.26 The only available randomized controlled trial to

compare the performance of sole ENB and R-EBUS at a patient level
to date was reported by Eberhardt et al., which revealed an insignif-
icant difference between the diagnostic yield of ENB (59%) and
R-EBUS (69%). However, this study was not designed to strictly
control for lesion characteristics and type of sedation.’? In this
aspect, the design and results of our study are particularly relevant
because there is no study comparing the diagnostic yield of sole
ENB and R-EBUS matched for pre-procedural characteristics includ-
ing radiologic findings. Moreover, in our study cohort, owing to
the minimalized practice standards on guided bronchoscopy in the
institute where the study was conducted, the use of additional tech-
nologies and the type of sedation was completely controlled. Our
study also provides relevant data on the performance and safety
of the sole procedures under moderate sedation without the use
of complementary tools. Regarding data that suggest that general
anesthesia can be associated with a greater need for post-procedure
escalation of care in bronchoscopic procedures,>-36 sole procedure
under moderate sedation would be the least-invasive setting for
ENB and R-EBUS. Accordingly, our data would serve as a good ref-
erence across numerous clinical settings with no access to general
anesthesia or other complementary techniques.

In our study, the diagnostic yield achieved by sole ENB
was higher than the generally reported results from previous
studies.'®27 Meanwhile, the yield of R-EBUS may be marginally
lower.'61828 The relatively low diagnostic yield achieved by R-
EBUS in our study could have been contributed by the infeasibility
to use an aspiration needle for tissue sampling and complemen-
tary ROSE. Although transbronchial forceps biopsy remains the
mainstream modality for tissue sampling for both ENB and R-
EBUS,26:3738 3 recent updated meta-analysis on the diagnostic
performance of R-EBUS has reported that the use of ROSE was asso-
ciated with a higher sensitivity.!” However, ROSE may not solely
impact the diagnostic value of R-EBUS as it is more likely to be used
and associated with a higher diagnostic yield when transbronchial
needle aspiration (TBNA) is performed;3° TBNA can also be a driv-
ing factor for increased performance of R-EBUS.2640 By contrast,
a recent updated meta-analysis on the diagnostic performance of
ENB has revealed no significant difference with using complemen-
tary ROSE or using different type of biopsy tools.!® Likewise, our
study revealed a similar diagnostic yield achieved by ENB-guided
TBNA and transbronchial forceps biopsy.

In our study, after adjusting for potential factors (e.g. lesion
size, location, and presence and the type of the bronchus sign)
reported by single studies to affect the diagnostic yield of guided
bronchoscopy,?! the use of ENB over R-EBUS was associated
with a higher overall diagnostic yield and higher sensitivity for

361



Y.W.Kim, H.-J. Kim, S.H. Yoon et al.

malignancy, without difference in the complication rates. This
emphasizes the superior utility of ENB over R-EBUS when per-
formed for similar pre-procedural settings. In most clinical settings,
R-EBUS is more widely accessible than ENB since the expense of
ENB consumables required per case is higher than R-EBUS. The
rationale for using ENB over R-EBUS would be that the former may
offer a higher diagnostic yield, as shown in our study.'® In addition,
the higher proportion of those who underwent sequential linear
EBUS for nodal evaluation in the ENB group than the R-EBUS group
with similar total procedure time may indicate an additional bene-
fit of shortening the total procedural time using ENB over R-EBUS.
When selecting a sole modality under moderate sedation, as long
as the financial cost for the health care facility is acceptable, using
ENB would provide a better yield for diagnosing malignant lung
lesions. Particularly, ENB would be recommended for solid lesions
with a class 2 bronchus sign.

This study had some limitations. First, this was a retrospective
study of patients from a single center, Therefore, the results may not
be generalizable to other clinical settings, emphasizing the need for
a well-designed prospective randomized controlled trial to corrob-
orate our findings and apply them into future guidelines. Although
we performed propensity score matching, an uncontrollable selec-
tion bias might have remained (e.g. the attending physician’s
preference for a particular situation). Second, our results may not
validate the utility of sole ENB or R-EBUS under moderate seda-
tion over other performance patterns in different clinical settings.
Although the combination of ENB and R-EBUS and the combi-
nation of various tissue sampling techniques (e.g. transbronchial
biopsy and TBNA) may improve the diagnostic yield, the current
data on the efficacy of combining technologies and biopsy tools
remain inconsistent. Moreover, concerns regarding financial bur-
denincrease with the combined use of various techniques, resulting
in clinical settings with limited accessible modalities. Third, the
number of lesions <20 mm included in our study was relatively
small. Therefore, the power to detect a statistical significance for
the difference in the diagnostic performance between ENB and R-
EBUS for smaller lesions may have been insufficient. In addition,
a substantial proportion of lesions larger >30 mm was included in
our study. The relatively larger size of the included lesions could
have possibly contributed to the better diagnostic performance of
ENB. Nevertheless, our study provides valuable information on the
superiority of sole ENB over R-EBUS in a least-invasive setting, and
data on the mainstream modality with the least combination of
complementary techniques. This would be the clinical setting that
a maximal number of physicians would be accessible.

In conclusion, from a propensity score-matched analysis con-
trolled for pre-procedural factors, sole ENB demonstrated a higher
diagnostic yield than sole R-EBUS under moderate sedation for
diagnosing pulmonary lesions suspicious for lung cancer, with sim-
ilar and generally low complication rates. Our data support the
utility of ENB over R-EBUS in a least-invasive setting and serve as a
good reference for the choice of modality in similar clinical settings
which would be accessible to a maximum number of physicians
performing guided-bronchoscopy.

Author’s contributions

YWK had full access to all of the study data and take respon-
sibility for the integrity of the data and the accuracy of the data
analysis, including and especially any adverse effects. YWK, HJK,
and SHY contributed to the concept and design of the study, data
collection, data analysis, data interpretation, manuscript prepara-
tion, revision, and final approval of the manuscript. MJS, BSK, SYL,
YJL, JSP, Y]JC, JHL, and CTL contributed to the data collection, data
analysis, revision, and final approval of the manuscript.

Archivos de Bronconeumologia 59 (2023) 356-363
Conflict of interest
The authors declare no conflict of interest.
Acknowledgements

This study was supported by the Seoul National University Bun-
dang Hospital (grant number: 06-2022-0291). The authors thank
the Division of Statistics in the Medical Research Collaborating Cen-
ter of Seoul National University Bundang Hospital for assistance in
statistical analyses.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.arbres.2023.03.002.

References

1. Sung H, Ferlay ], Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global
cancer statistics 2020: GLOBOCAN estimates of incidence and mortality world-
wide for 36 cancers in 185 countries. CA Cancer J Clin. 2021;71:209-49.

2. Mazzone PJ, Lam L. Evaluating the patient with a pulmonary nodule: a review.
JAMA. 2022;327:264-73.

3. Vachani A, Carroll NM, Simoff M], Neslund-Dudas C, Honda S, Greenlee RT, et al.
Stage migration and lung cancer incidence after initiation of low-dose computed
tomography screening. ] Thorac Oncol. 2022;17:1355-64.

4. Kim YW, Kang HR, Kwon BS, Lim SY, Lee Y], Park JS, et al. Low-dose chest com-
puted tomographic screening and invasive diagnosis of pulmonary nodules for
lung cancer in never-smokers. Eur Respir J. 2020;56:2000177.

5. Mazzone PJ, Silvestri GA, Patel S, Kanne JP, Kinsinger LS, Wiener RS, et al.
Screening for lung cancer: CHEST guideline and expert panel report. Chest.
2018;153:954-85.

6. McWilliams A, Tammemagi MC, Mayo JR, Roberts H, Liu G, Soghrati K, et al.
Probability of cancer in pulmonary nodules detected on first screening CT. N
Engl ] Med. 2013;369:910-9.

7. Silvestri GA, Gonzalez AV, Jantz MA, Margolis ML, Gould MK, Tanoue LT, et al.
Methods for staging non-small cell lung cancer: diagnosis and management
of lung cancer, 3rd ed: American College of Chest Physicians evidence-based
clinical practice guidelines. Chest. 2013;143 Suppl.:e211S-50S.

8. Gould MK, Donington ], Lynch WR, Mazzone PJ, Midthun DE, Naidich DP,
et al. Evaluation of individuals with pulmonary nodules: when is it lung can-
cer? Diagnosis and management of lung cancer, 3rd ed: American College of
Chest Physicians evidence-based clinical practice guidelines. Chest. 2013;143
Suppl.:e935-120S.

9. National Comprehensive Cancer Network. NCCN Guide-
lines.  Non-small cell lung  cancer. Version 5.2021. 2021.
https://[www.nccn.org/professionals/physician_gls/pdf/nscl.pdf.

10. DiBardino DM, Yarmus LB, Semaan RW. Transthoracic needle biopsy of the lung.
J Thorac Dis. 2015;7 Suppl. 4:5304-16.

11. Heerink W], de Bock GH, de Jonge GJ, Groen HJ, Vliegenthart R, Oudkerk M.
Complication rates of CT-guided transthoracic lung biopsy: meta-analysis. Eur
Radiol. 2017;27:138-48.

12. Eberhardt R, Anantham D, Ernst A, Feller-Kopman D, Herth F. Multimodality
bronchoscopic diagnosis of peripheral lung lesions: a randomized controlled
trial. Am ] Respir Crit Care Med. 2007;176:36-41.

13. Rivera MP, Mehta AC, Wahidi MM. Establishing the diagnosis of lung can-
cer: diagnosis and management of lung cancer, 3rd ed: American College of
Chest Physicians evidence-based clinical practice guidelines. Chest. 2013;143
Suppl.:e142S-65S.

14. Folch EE, Bowling MR, Pritchett MA, Murgu SD, Nead MA, Flandes ], et al.
Navigate 24-month results: electromagnetic navigation bronchoscopy for pul-
monary lesions at 37 centers in Europe and the United States. ] Thorac Oncol.
2022;17:519-31.

15. Folch EE, Labarca G, Ospina-Delgado D, Kheir F, Majid A, Khandhar SJ, et al. Sen-
sitivity and safety of electromagnetic navigation bronchoscopy for lung cancer
diagnosis: systematic review and meta-analysis. Chest. 2020;158:1753-69.

16. Steinfort DP, Khor YH, Manser RL, Irving LB. Radial probe endobronchial ultra-
sound for the diagnosis of peripheral lung cancer: systematic review and
meta-analysis. Eur Respir J. 2011;37:902-10.

17. Sainz Zuniga PV, Vakil E, Molina S, Molina S, Bassett RL Jr, Ost DE. Sensitiv-
ity of radial endobronchial ultrasound-guided bronchoscopy for lung cancer in
patients with peripheral pulmonary lesions: an updated meta-analysis. Chest.
2020;157:994-1011.

18. McGuire AL, Myers R, Grant K, Lam S, Yee ]. The diagnostic accuracy and sensi-
tivity for malignancy of radial-endobronchial ultrasound and electromagnetic
navigation bronchoscopy for sampling of peripheral pulmonary lesions: system-
atic review and meta-analysis. ] Bronchol Interv Pulmonol. 2020;27:106-21.

19. Leong S, Ju H, Marshall H, Bowman R, Yang I, Ree AM, et al. Electromagnetic
navigation bronchoscopy: a descriptive analysis. ] Thorac Dis. 2012;4:173-85.

362


http://dx.doi.org/10.1016/j.arbres.2023.03.002
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0205
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0210
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0215
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0220
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0225
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0230
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0235
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0240
https://www.nccn.org/professionals/physician_gls/pdf/nscl.pdf
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0250
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0255
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0260
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0265
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0270
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0275
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0280
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0285
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0290
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0295

Y.W.Kim, H.-]. Kim, S.H. Yoon et al.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Tokoro Y, Yasuo M, Kobayashi T, Hama M, Ichiyama T, Horiuchi T, et al. Com-
puted tomography-guided bronchoscopy in the diagnosis of small peripheral
pulmonary lesions: a retrospective study of 240 examinations in a single aca-
demic center. Respir Investig. 2016;54:347-54.

Ali MS, Sethi ], Taneja A, Musani A, Maldonado F. Computed tomography
bronchus sign and the diagnostic yield of guided bronchoscopy for peripheral
pulmonary lesions. A systematic review and meta-analysis. Ann Am Thorac Soc.
2018;15:978-87.

National Cancer Institute. Cancer Therapy Evaluation Program Common Ter-
minology Criteria for Adverse Events (CTCAE) v5.0. 2017. Available from:
https://ctepcancergov/protocolDevelopment/electronic_applications/ctchtm.
Austin PC. Balance diagnostics for comparing the distribution of baseline covari-
ates between treatment groups in propensity-score matched samples. Stat Med.
2009;28:3083-107.

Pearce N. Analysis of matched case-control studies. BMJ. 2016;352:1969.
Wang Memoli JS, Nietert PJ, Silvestri GA. Meta-analysis of guided bronchoscopy
for the evaluation of the pulmonary nodule. Chest. 2012;142:385-93.

Ost DE, Ernst A, Lei X, Kovitz KL, Benzaquen S, Diaz-Mendoza ], et al. Diagnostic
yield and complications of bronchoscopy for peripheral lung lesions. Results of
the AQUIRE registry. Am J Respir Crit Care Med. 2016;193:68-77.

Gex G, Pralong JA, Combescure C, Seijo L, Rochat T, Soccal PM. Diagnostic yield
and safety of electromagnetic navigation bronchoscopy for lung nodules: a sys-
tematic review and meta-analysis. Respiration. 2014;87:165-76.

Ali MS, Trick W, Mba BI, Mohananey D, Sethi J, Musani Al. Radial endobronchial
ultrasound for the diagnosis of peripheral pulmonary lesions: a systematic
review and meta-analysis. Respirology. 2017;22:443-53.

Izumo T, Sasada S, Chavez C, Matsumoto Y, Hayama M, Tsuchida T. The diagnostic
value of histology and cytology samples during endobronchial ultrasound with
a guide sheath. Jpn J Clin Oncol. 2015;45:362-6.

Okachi S, Imai N, Imaizumi K, Iwano S, Ando M, Hase T, et al. Factors affecting the
diagnostic yield of transbronchial biopsy using endobronchial ultrasonography
with a guide sheath in peripheral lung cancer. Intern Med. 2016;55:1705-12.
Kunimasa K, Tachihara M, Tamura D, Tokunaga S, Nakata K, Hazeki
N, et al. Diagnostic utility of additional conventional techniques after

32.

33.

34.

35.

36.

37.

38.

39.

40.

363

Archivos de Bronconeumologia 59 (2023) 356-363

endobronchial ultrasonography guidance during transbronchial
Respirology. 2016;21:1100-5.

Oki M, Saka H, Ando M, Asano F, Kurimoto N, Morita K, et al. Ultrathin
bronchoscopy with multimodal devices for peripheral pulmonary lesions. A
randomized trial. Am ] Respir Crit Care Med. 2015;192:468-76.

Tanner NT, Yarmus L, Chen A, Wang Memoli J, Mehta HJ, Pastis NJ, et al. Standard
bronchoscopy with fluoroscopy vs thin bronchoscopy and radial endobronchial
ultrasound for biopsy of pulmonary lesions: a multicenter, prospective, random-
ized trial. Chest. 2018;154:1035-43.

Eberhardt R, Ernst A, Herth FJ. Ultrasound-guided transbronchial biopsy of soli-
tary pulmonary nodules less than 20 mm. Eur Respir J. 2009;34:1284-7.

Eapen GA, Shah AM, Lei X, Jimenez CA, Morice RC, Yarmus L, et al. Complica-
tions, consequences, and practice patterns of endobronchial ultrasound-guided
transbronchial needle aspiration: results of the AQUIRE registry. Chest.
2013;143:1044-53.

Towe CW, Nead MA, Rickman OB, Folch EE, Khandhar SJ, Perry Y, et al. Safety of
electromagnetic navigation bronchoscopy in patients with COPD: results from
the NAVIGATE study. ] Bronchol Interv Pulmonol. 2019;26:33-40.

Gildea TR, Folch EE, Khandhar SJ, Pritchett MA, LeMense GP, Linden PA, et al.
The impact of biopsy tool choice and rapid on-site evaluation on diagnostic
accuracy for malignant lesions in the prospective: multicenter NAVIGATE study.
] Bronchol Interv Pulmonol. 2021;28:174-83.

Souma T, Minezawa T, Yatsuya H, Okamura T, Yamatsuta K, Morikawa S, et al.
Risk factors of infectious complications after endobronchial ultrasound-guided
transbronchial biopsy. Chest. 2020;158:797-807.

Mondoni M, Sotgiu G, Bonifazi M, Dore S, Parazzini EM, Carlucci P, et al.
Transbronchial needle aspiration in peripheral pulmonary lesions: a systematic
review and meta-analysis. Eur Respir J. 2016;48:196-204.

Chao TY, Chien MT, Lie CH, Chung YH, Wang JL, Lin MC. Endobronchial
ultrasonography-guided transbronchial needle aspiration increases the diag-
nostic yield of peripheral pulmonary lesions: a randomized trial. Chest.
2009;136:229-36.

biopsy.


http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0300
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0305
https://ctepcancergov/protocolDevelopment/electronic_applications/ctchtm
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0315
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0320
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0320
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0320
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0320
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0320
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0320
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0320
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0320
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0320
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0320
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0320
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0320
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0325
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0330
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0335
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0340
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0345
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0350
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0355
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0360
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0365
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0370
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0375
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0380
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0385
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0390
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0395
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400
http://refhub.elsevier.com/S0300-2896(23)00098-4/sbref0400

	Electromagnetic Navigation Bronchoscopy Versus Radial Endobronchial Ultrasound for Diagnosing Lung Cancer: A Propensity Sc...
	Introduction
	Methods
	Study design and participants
	ENB and R-EBUS procedures
	Lesion characteristics and outcome measures
	Statistical analysis

	Results
	Patient characteristics before and after propensity score matching
	Procedural characteristics and diagnostic results
	Matched comparison of the diagnostic yield and safety profiles
	Univariable and multivariable regression analyses before and after matching

	Discussion
	Author's contributions
	Conflict of interest
	Acknowledgements
	Appendix A Supplementary data
	References


