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Abstract

Purpose: Sleep apnea can increase adverse outcomes during ambulatory surgery but not during 

gastrointestinal endoscopy. We hypothesize that STOP-BANG is associated with intraprocedural 

bronchoscopy respiratory complications.

Methods: Consecutive patients undergoing bronchoscopy under moderate sedation were 

prospectively administered the STOP-BANG questionnaire. Participants were assessed for 

intraprocedural complications including hypoxemia (SpO2≤85%), bradypnea (rate<8), premature 

procedure cessation as well as use of nonrebreather mask, bag mask ventilation, jaw lift/chin tilt, 

nasal/oral airway, and naloxone administration. Associations were assessed via logistic regression. 

Lasso was used for multivariable model variable selection.

Results: The 223 participants – mean age 61.1±15.5 years, BMI 25.4 (IQR: 22.4–30.7), 50.7% 

female, and 45.3% inpatient – had a high rate of respiratory complications (37.7%). There were no 

associations between STOP-BANG score and respiratory complications (OR=1.07, 95% CI: 0.92–

1.25). Asthma was protective in univariable models (OR=0.26, 95%CI: 0.04–0.98) while 

endobronchial ultrasound (OR=2.34, 95% CI: 1.35–4.10) and number of procedure types 

(OR=1.24, 95% CI: 1.01–1.51) was associated with increased complications. The following 

factors were associated with respiratory complications in both multivariable and univariate 

analyses: increasing age (OR=1.28 per decade, 95% CI: 1.03–1.61), baseline oxygen use per each 

liter per minute (OR=1.57, 95% CI: 1.21–2.09), and bronchoscopy duration (OR=1.20 per 10 

minutes, 95% CI: 1.08–1.33).

Conclusions: Bronchoscopy respiratory complications are common. STOP-BANG was not 

associated with increased immediate bronchoscopy complication risk. Increasing age, oxygen use, 

and bronchoscopy duration were associated with respiratory complications; increased vigilance in 

these circumstances may prevent complications.
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INTRODUCTION

Obstructive sleep apnea (OSA) is common: 10% of adults have moderate to severe sleep 

disordered breathing.1 However, over 85% of OSA cases are undiagnosed.2 OSA is 

characterized by repetitive complete or partial airflow cessation (apneas and hypopneas, 

respectively) secondary to upper airway instability. Sedatives and opioids used in moderate 

sedation cause a dose-dependent decrease in upper airway muscle tone exacerbating the 

underlying OSA physiology of airway instability.3-5

OSA has been recognized as a significant contributor to perioperative morbidity and is 

associated with increased rates of respiratory events, atrial fibrillation, cardiac ischemia, 

heart failure, and unplanned intensive care unit transfer.6-8 The risks are increased in both 

major and ambulatory surgery.9,10 Because of this increase in risk, current guidelines 

advocate pre-operative OSA screening for all patients.8 In addition, peri-operative use of 

positive airway pressure for treatment and consideration for increased monitoring post-

procedure is recommended.8,9

Studies examining STOP-BANG screening in gastrointestinal endoscopy have not found an 

association with procedural complications.11-16 Flexible bronchoscopy and gastrointestinal 

endoscopy share many features: outpatient same-day procedures performed under moderate 

sedation with no anesthesiologist present. However, unlike gastrointestinal endoscopy, 

bronchoscopy decreases the tracheal lumen by taking up airway space with the 

bronchoscope and is generally of longer duration. Therefore, bronchoscopy may have 

heightened risk of airflow limitation in an already compromised airway in OSA that is 

additionally prone to collapse secondary to sedative medications for procedural sedation. 

Data on bronchoscopy complications are sparse. We hypothesize that STOP-BANG will 

increase odds of intraprocedural complications, primarily focusing on airway compromise 

and respiratory depression, in bronchoscopy with moderate sedation.

MATERIALS AND METHODS

This was a prospective, observational, single-center study of adult patients undergoing 

bronchoscopy with moderate sedation at a tertiary referral academic medical center. 

Moderate sedation was administered by the physician performing the bronchoscopy and 

defined as a level of sedation where the patient has preserved spontaneous ventilation 

without need for additional airway support and responds purposefully to verbal or tactile 

stimuli. Fellows under the supervision of an attending physician perform most 

bronchoscopies. As part of standard care, bronchoscopy nurses administered the STOP-

BANG questionnaire to all patients undergoing bronchoscopy in the bronchoscopy suite. 

Patients with a tracheostomy or tracheal stoma were excluded from analysis. There were 238 

cases performed under moderate sedation assessed July 2015 – June 2016. Two individuals 

did not complete the questionnaire and 13 had incomplete data, leaving 223 participants with 
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complete STOP-BANG data for the final analytic cohort. All procedures performed in 

studies involving human participants were in accordance with the ethical standards of the 

institutional and/or national research committee and with the 1964 Helsinki declaration and 

its later amendments or comparable ethical standards. The University Hospitals Cleveland 

Medical Center IRB reviewed this project and deemed it exempt from IRB review.

STOP-BANG Screening

Consisting of 8 dichotomous question, the STOP-BANG screening instrument has been 

validated in both the general population and peri-operatively for OSA screening.8,17,18 A 

STOP-BANG score of 3 or more has a high sensitivity for moderate-severe obstructive sleep 

apnea defined by an apnea hypopnea index ≥ 15 in the general population (89%) and 

surgical patients (93%).19,20 The STOP-BANG screening questionnaire, which consists of 8 

yes/no questions, was administered to all patients undergoing bronchoscopy with moderate 

sedation in the bronchoscopy suite before the procedure (Table 1). Bronchoscopy nurses 

measured neck circumference before the bronchoscopy. Bronchoscopists were not blinded to 

STOP-BANG score.

Other Measures

Patient demographics were obtained from the bronchoscopy documentation. Body mass 

index (BMI, kg/m2) was calculated from height and weight documented on day of 

procedure. Pre-bronchoscopy interview and chart review identified history of the following: 

cardiovascular disorders (coronary artery disease, coronary stent, coronary artery bypass 

graft, heart failure, and atrial fibrillation or flutter), pulmonary diseases (chronic obstructive 

pulmonary disease, asthma, sarcoidosis, interstitial lung disease, and pulmonary 

hypertension), neuromuscular diseases, and chronic kidney disease. We defined opioid or 

benzodiazepine use as concurrent prescription of medications at the time of bronchoscopy. 

Baseline oxygen use at the start of bronchoscopy, either home oxygen prescription if 

outpatient or in-hospital oxygen supplementation, was recorded in liters per minute; the 

bronchoscopy suite protocol is to administer a minimum of 2 liters per minute via nasal 

canula to anyone undergoing bronchoscopy. Bronchoscopy length was calculated from 

recorded start and end times for the procedure. Bronchoscopy procedure types – airway 

exam, bronchoalveolar lavage, biopsy, cytology brushing, microbiologic brushing, linear 

probe endobronchial ultrasound (EBUS), interventional procedures (fiducial marker 

placement, stent placement or manipulation, and bronchial balloon dilation), as well as 

bronchoscopy at the same time as gastrointestinal endoscopy were abstracted from 

procedural documentation. All procedures were done under moderate sedation, which was 

the standard for bronchoscopy EBUS at the time. Total number of different procedure types 

was calculated.

Respiratory complications were identified from bronchoscopy documentation and a separate 

moderate sedation adverse event report. Transient hypoxemia is not uncommon during 

bronchoscopy; because of this, the evaluated bronchoscopy suite protocol instituted 

interventions at a higher threshold of desaturation (SpO2 ≤ 85%), which initiates a nurse-led 

protocol focusing on modulation of oxygen administration to improve oxygenation. 

Attending pulmonologists determined need for and timing of naloxone administration and 
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rescue interventions such as jaw lift, chin tilt, and nasal or oral airway use. The primary 

outcome was a composite of respiratory complications during the bronchoscopy procedure: 

hypoxemia (SpO2 ≤ 85% at any time during procedure), bradypnea (respiratory rate ≤ 8), 

naloxone administration, jaw lift or chin tilt, nasal or oral airway use, nonrebreather mask 

use, bag mask ventilation, or premature end to the procedure. To account for differing 

operator thresholds for intervention, analyses of the composite of hypoxemia and bradypnea 

were also evaluated since these complications are not dependent on operator response.

Statistical Analysis

Participant characteristics were summarized as mean ± standard deviation (SD), median 

(interquartile range, IQR), or n (%) and compared across categories of STOP-BANG score 

using Chi-squared test for categorical variables, t-test for normally distributed continuous 

variables, and Kruskall-Wallis test for continuous variables with skewed distributions.

Binary logistic regression was used to conduct univariate and multivariate analyses. Primary 

analyses were on the composite respiratory complication outcome. Secondary analyses 

evaluated individual respiratory complications and a composite of hypoxemia and bradypnea 

and severe respiratory complications (bag mask ventilation, intubation, naloxone use, and 

early procedure discontinuation). Since all variables were collected based on biological 

plausibility in affecting immediate respiratory complications, multivariate analyses were 

conducted on variables selected using the least absolute shrinkage and selection operator 

(LASSO) technique, a model selection method. Cross validation was used to select the best 

shrinkage parameter.

STOP-BANG was evaluated in several ways. STOP-BANG was evaluated as a continuous 

variable (0–8 scale) for the primary and secondary analysis. To test the robustness of the 

analysis, univariate sensitivity analyses were conducted using the standard STOP-BANG 

cutoff (≥3 vs. <3) and alternative STOP-BANG cutoffs which may increase instrument 

specificity – (1) STOP-BANG ≥ 5 17 and (2) STOP-BANG ≥3 with serum bicarbonate ≥ 28 
21 – in relation to composite respiratory complications.

Stratified analyses based on inpatient vs. outpatient status prior to bronchoscopy were 

conducted because the two populations have different bronchoscopy indications and illness 

severity. Subset analyses on EBUS procedures were conducted because of potential 

substantive differences in respiratory complications secondary to longer duration and larger 

bronchoscope diameter compared to the standard bronchoscopy. Spearman rank correlation 

(ρ) was used to assess for strength of correlation.

Results are presented as odds ratios (OR) with 95% confidence intervals (CI). All 

significance levels reported are two-sided and all analyses were conducted using R version 

3.4.2 (R Core Team, Vienna, Austria).22
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RESULTS

Study Population

The study cohort (n=223) were 50.7% female and had a mean age of 61.1±15.5 years with 

median body mass index of 26.9±7.1 kg/m2 (Table 2). Nearly half of the cohort was 

hospitalized at the time of bronchoscopy and likely had more risk than ambulatory 

bronchoscopy patients because of both their acute condition and comorbidities. These 

patients had an overall high disease burden with 30.5% having some form of cardiovascular 

disease and 41.7% having a chronic pulmonary disease diagnosed prior to procedure. 

Participants had an average of 2.4 ± 1.4 different procedure types during bronchoscopy with 

a median duration of 30. minutes (IQR: 15–58 minutes). EBUS was highly correlated with 

procedure duration (ρ = 0.80). There were 84 (37.7%) individuals with respiratory 

complications of which the majority were for nonrebreather mask use (n= 67) and 

hypoxemia (n=58) – two highly correlated complications (ρ = 0.77). Bradypnea (n=10), jaw 

thrust/chin lift (n=25), nasal/oral airway (n=5), bag mask ventilation (n=4), intubation (n=1), 

naloxone use (n=3), and premature bronchoscopy end (n=6) were much less common.

Primary analyses

There was no association between STOP-BANG screening and a composite of immediate 

respiratory complications (Table 3). Age, history of asthma, baseline oxygen use, EBUS, 

number of procedure types performed, and bronchoscopy duration were significantly 

associated with immediate respiratory bronchoscopy complications in univariate analyses. 

History of asthma was associated with a protective effect (OR = 0.26, 95% CI: 0.04 – 0.98). 

Patient characteristics – increasing age (OR = 1.32, 95% CI: 1.09–1.61) and increased 

oxygen use (OR = 1.39, 95% CI: 1.09 – 1.83) – were associated with respiratory 

complications. EBUS (OR = 2.34, 95% I: 1.35 – 4.10) had higher magnitude of association 

than number of procedures types (OR = 1.24, 95% CI: 1.01 – 1.51) or procedure duration 

(OR = 1.21, 95% CI: 1.10 – 1.34).

The lasso-selected features included in multivariable analysis were age, baseline oxygen 

supplementation, and procedure duration (Table 4). An increase in age by a decade increases 

odds of respiratory complications (OR 1.28, 95% CI: 1.03 – 1.61). There was a mild 

strengthening of association between baseline oxygen need and respiratory complications 

(OR = 1.57, 95% CI: 1.21 – 2.09). Each ten-minute increase in bronchoscopy duration 

increases respiratory complication odds (OR = 1.20, 95% CI: 1.08–1.33). The R2 of this 

multivariable model was 19%.

Secondary analyses

There were no significant associations between STOP-BANG and individual respiratory 

complications, the composite outcome of hypoxemia and bradypnea, or severe respiratory 

complications (Table 5). Only age (OR = 1.82 per decade, 95% CI: 1.07 – 3.51) was a 

significant predictor of severe respiratory complications in multivariate models including 

age, baseline oxygen use, and procedure duration.
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Individuals undergoing EBUS were older (65.7 vs. 57.4 years) with less asthma and renal 

disease. Bronchoscopies with respiratory complications were characterized by significantly 

fewer bronchoalveolar lavages and more interventional procedures (6.9% vs. 0.8%), multiple 

procedure types (3.2 vs. 1.8), and longer bronchoscopy duration (65.5 vs. 19.2 minutes) with 

concomitant higher procedural dose of fentanyl (172 vs. 51 mcg) and midazolam (8.2 vs. 4.4 

mg). However, there was no significant association between STOP-BANG score and 

respiratory complications in analyses stratified by EBUS status (OR = 1.27, 95% CI: 0.99–

1.65 in EBUS and OR = 0.95, 95% CI: 0.77 – 1.16 in procedures without EBUS).

Outpatients undergoing bronchoscopy were older (63.7 vs. 58.0 years) with higher baseline 

serum bicarbonate (27.8 vs. 26.5) and were more likely to undergo multiple procedure types 

(2.8 vs. 2.0) including EBUS (59% vs. 29%) and biopsies (50% vs. 30%). Longer 

bronchoscopy duration (49.5 vs. 28.9 min) with attendant increase in sedation dose was 

found in outpatients. There were no significant associations between STOP-BANG and 

respiratory complications stratified on inpatient status (OR = 1.15, 95% CI: 0.93–1.43 in 

inpatients and OR = 1.00, 95% CI: 0.81–1.24 in outpatients).

DISCUSSION

In this prospective single-center study, STOP-BANG score was not associated with 

bronchoscopy complications even when examined by a variety of criteria to define “high 

risk”. An increase in respiratory complications was associated with increasing need for 

oxygen supplementation, age, and bronchoscopy duration in multivariable models, which 

accounted for 19% of the variation in immediate respiratory complications during 

bronchoscopy under moderate sedation.

Contrary to reports from outpatient surgery, previous work in gastrointestinal endoscopy 

procedures has not found relationships between patients with OSA or at high risk for OSA 

and subsequent complications.12,14-16,23,24 A meta-analysis of gastrointestinal endoscopy 

found no associations between OSA and complications even in groups stratified by type of 

anesthesia.6 There are several explanations for this difference. First, procedure time is likely 

to be significantly shorter for endoscopy and bronchoscopy performed under moderate 

sedation than for those procedures requiring general anesthesia (both endoscopic and 

outpatient surgery). Second, moderate sedation does not lead to a prolonged recovery time 

compared to general anesthesia. Third, unlike in outpatient surgery, a new prescription for 

opioids is highly unusual after endoscopy or bronchoscopy. However, potential associations 

between OSA and procedural complications remain an open question considering the 

substantial increase in monitored anesthesia care with general anesthesia for bronchoscopy 

sedation.

The multivariate model selected via lasso did not select asthma, use of EBUS, or number of 

procedure types as complication risks. This is likely secondary to correlation between these 

factors and the ones included (i.e., EBUS is correlated with increased bronchoscopy duration 

and number of procedure types while asthma is correlated with lower age). Since patients 

with asthma have increased risk of bronchospasm with bronchoscopy, additional measures 
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(premedication and increased caution) may have been implemented leading to an overall 

decreased odds of adverse respiratory events.

There are several strengths to this study. This is the largest study of the association between 

STOP-BANG screening and procedural respiratory complications during bronchoscopy. We 

employed systematic data collection on all individuals undergoing bronchoscopy under 

moderate sedation at a tertiary medical center. In addition, we evaluated several definitions 

of STOP-BANG cutoffs for high OSA risk. Since the STOP-BANG questionnaire is a 

commonly-used and guideline-recommended instrument for assessing OSA risk peri-

operatively, the use of this instrument allows for comparison to studies in other surgical and 

procedural situations.8 This analysis did not find associations between STOP-BANG and 

immediate respiratory complications during bronchoscopy. However, this study cannot 

inform whether OSA is a risk factor for delayed complications after the procedure.

There were several limitations to this study. This is a single center study. We did not 

specifically account for practice differences between individual providers that are influenced 

by institutional, regional, and provider-specific patterns of care, which may account for a 

significant portion of the variation in bronchoscopy complications. Other potential 

confounders, which may be significantly associated with respiratory complications such as 

measures of lung function and severity of disease, were also unavailable. The STOP-BANG 

screening is a proxy for the variable of interest, OSA. Only intraprocedural complications, 

primarily focused on respiratory depression and airway compromise, were examined, 

thereby limiting applicability to those complications that occur hours or days after procedure 

completion. Etiology and acuity of hypoxemia requiring oxygen supplementation above the 

local standard of care (2 lpm) during bronchoscopy was not available for analysis. 

Additionally, capnography is not routinely used in our medical center for this procedure; 

therefore, distinction of hypoxemia with and without hypercapnia was not possible. Finally, 

the cohort was not powered to assess for an increase in level of care or other clinically 

significant but rare complications related to bronchoscopy.

The next logical step would be to evaluate a large payer database of all individuals 

undergoing bronchoscopy with moderate sedation and assess whether diagnosed sleep apnea 

are associated with clinically significant complications post-procedure (e.g. increase in level 

of care, emergency department visit, or hospitalization). Additional future directions should 

evaluate for peri-procedural complications for bronchoscopy conducted under general 

anesthesia.

Overall, we found no association between STOP-BANG score and intraprocedural 

respiratory complications during bronchoscopy under moderate sedation. Increasing 

procedure duration, need for oxygen supplementation, and age were associated with 

immediate respiratory complications. OSA diagnosis should be part of the pre-procedure 

history, and anyone at high risk for OSA should be evaluated. However, using an OSA 

screening tool before bronchoscopy had little added value in predicting intra-procedural 

respiratory depression or airway compromise. The results of this study provide some 

reassurance that performing bronchoscopy before establishing OSA diagnosis and treatment 

may not be associated with increased procedural complications.
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BMI Body mass index

CI Confidence interval

EBUS Endobronchial ultrasound

IQR Interquartile range

LASSO least absolute shrinkage and selection operator

OR Odds ratio

OSA Obstructive sleep apnea

SD Standard deviation

SpO2 Oxygen saturation

STOP-BANG Screening tool for obstructive sleep apnea
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Table 1.

STOP-Bang questionnaire: 1 point given for each positive answer

Snoring loudly (louder than talking)

Tired, fatigued, or sleepy during the daytime

Observed apneas

Pressure – diagnosed or treated

BMI > 35

Age > 50

Neck circumference > 16 inches (40 cm)

Gender: male
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Table 2.

Baseline participant characteristics

Overall
(n=223)

STOP-BANG <3
(n=87)

STOP-BANG ≥3
(n=136) p-value

Participant Characteristics

Age 61.1 (15.5) 54.7 (17.7) 65.3 (12.4) <0.001

Female 113 (50.7%) 63 (72.4%) 50 (36.8%) <0.001

Inpatient status 101 (45.3%) 43 (49.4%) 58 (42.6%) 0.39

Body mass index 26.9 (7.1) 24.4 (5.3) 28.5 (7.6) <0.001

Bicarbonate 27.2 (3.5) 27.4 (3.3) 27.1 (3.6) 0.57

Baseline oxygen (lpm) 2.0 [2.0, 2.0] 2.0 [2.0, 2.0] 2.0 [2.0, 2.0] 0.47

Past Medical History

CAD 48 (21.5%) 12 (13.8%) 36 (26.5%) 0.04

Heart failure 18 (8.1%) 3 (3.4%) 15 (11.0%) 0.08

Atrial fibrillation/flutter 25 (11.2%) 6 (6.9%) 19 (14.0%) 0.16

COPD 63 (28.3%) 18 (20.7%) 45 (33.1%) 0.06

Asthma 14 (6.3%) 5 (5.7%) 9 (6.6%) >0.99

Interstitial lung disease 13 (5.8%) 5 (5.7%) 8 (5.9%) >0.99

Renal disease* 30 (13.5%) 9 (10.3%) 21 (15.4%) 0.38

Home Medications

Benzodiazepine 27 (12.1%) 14 (16.1%) 13 (9.6%) 0.21

Opioid 39 (17.5%) 17 (19.5%) 22 (16.2%) 0.64

Bronchoscopic Factors

Procedure types performed:

 Bronchoalveolar lavage 140 (62.8%) 58 (66.7%) 82 (60.3%) 0.41

 Microscopy brush 55 (24.7%) 21 (24.1%) 34 (25.0%) >0.99

 Cytology brush 36 (16.1%) 14 (16.1%) 22 (16.2%) >0.99

 Endobronchial biopsy 91 (40.8%) 35 (40.2%) 56 (41.2%) >0.99

 Endobronchial ultrasound 101 (45.3%) 36 (41.4%) 65 (47.8%) 0.42

 Interventional bronchoscopy 8 (3.6%) 4 (4.6%) 4 (2.9%) 0.71

Total number of different procedure types performed 2.4 (1.4) 2.4 (1.4) 2.4 (1.4) 0.74

Procedural medications:

 Fentanyl dose (mcg) 100. [75, 175] 113 [75, 188] 100 [75, 150] 0.37

 Midazolam dose (mg) 5.0 [4.0, 8.0] 6.0 [4.0, 9.0] 5.0 [3.0, 8.0] 0.20

Procedure duration (min) 30. [16, 58] 30. [16, 54] 31. [16, 65] 0.55

CAD = coronary artery disease, COPD = chronic obstructive pulmonary disease, lpm = liters per minute

*
Renal disease defined as GFR < 60.

Data shown as mean +/− standard deviation, median [interquartile range], or N(%). P-values for continuous variables are from an t-test for normally 
distributed variables, a Kruskal Wallis test for non-normal data. Categorical variable p-values are from a chi-square test for homogeneity.
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Table 3.

Univariate associations between bronchoscopy variables and composite immediate respiratory complications

Odds Ratio (95% confidence interval)

Participant Characteristics

Age (per decade) 1.32 (1.09 – 1.61)

Female sex 1.52 (0.88 – 2.63)

Inpatient status 0.85 (0.49 – 1.47)

Body mass index (kg/m2) 1.01 (0.97 – 1.04)

Bicarbonate level 1.04 (0.97 – 1.13)

Baseline oxygen (per liter per minute) 1.39 (1.09 – 1.83)

STOP-BANG

Continuous (per 1 point increase) 1.07 (0.92 – 1.25)

Score ≥3 vs. <3 0.98 (0.56 – 1.72)

Score ≥5 vs. <3 1.04 (0.50 – 2.12)

Score ≥3 + bicarbonate ≥28 vs. <3 1.01 (0.51 – 1.96)

Past Medical History

Coronary artery disease 1.72 (0.90 – 3.29)

Heart failure 0.81 (0.27 – 2.19)

Atrial fibrillation/flutter 0.92 (0.37-2.15)

Chronic obstructive lung disease 1.13 (0.61 – 2.04)

Asthma 0.26 (0.04 – 0.98)

Interstitial lung disease 0.48 (0.10 – 1.62)

Renal disease* 1.54 (0.70 – 3.34)

Medications

Benzodiazepine 0.54 (0.20 – 1.29)

Opioid 1.19 (0.58 – 2.39)

Bronchoscopic Factors

Bronchoscopy procedure types performed:

  Bronchoalveolar lavage 0.87 (0.50 – 1.52)

  Microscopy brush 1.03 (0.54 – 1.92)

  Cytology brush 1.06 (0.50 – 2.19)

  Endobronchial biopsy 1.06 (0.61 – 1.83)

  Endobronchial ultrasound 2.34 (1.35 – 4.10)

  Interventional bronchoscopy 0.99 (0.20 – 4.15)

Total number of different procedure types performed 1.24 (1.01 – 1.51)

Procedural medications:

  Fentanyl dose (per 25 mcg) 1.09 (0.99 – 1.20)

  Midazolam dose (per 1 mg) 1.05 (0.96 – 1.14)

Procedure duration (per 10 minutes) 1.21 (1.10 – 1.34)
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Table 4.

Multivariable model of composite respiratory complications after lasso variable selection

Odds Ratio (95% confidence
interval)

Age (per decade) 1.28 (1.03 – 1.61)

Baseline oxygen (per liter per minute) 1.57 (1.21 – 2.09)

Bronchoscory duration (per 10 minutes) 1.20 (1.08 – 1.33)
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Table 5.

Univariate analyses of continuous STOP-BANG for secondary endpoints (odds ration per increase in STOP-

BANG by 1 point)

Odds Ratio
(95% confidence interval)

Composite of hypoxemia and bradypnea 1.05 (0.89 – 1.23)

Hypoxemia 1.05 (0.89 – 1.24)

Bradypnea 1.08 (0.75 – 1.51)

Naloxone use 0.85 (0.39 – 1.59)

Jaw lift/chin tilt 1.15 (0.91 – 1.43)

Nasal/oral airway 1.35 (0.84 – 2.15)

Nonrebreather use 1.04 (0.88 – 1.22)

Bag mask ventilation 0.79 (0.40 – 1.39)

Premature procedure end 0.95 (0.57 – 1.47)
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