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Obstructive sleep Introduction: Obstructive sleep apnea is the most common type of sleep apnea, which is caused
apnea; by complete or partial obstructions of the upper airway. Nasal obstruction is also considered as
Intranasal one of the independent risk factors of obstructive sleep apnea.

corticosteroid; Objective: Patients with obstructive sleep apnea.

Sleep quality; Methods: We enrolled patients with obstructive sleep apnea from June to December 2015 and
Daytime dysfunction treated them with intranasal corticosteroid spray for four weeks. Several parameters were

obtained before and after the treatment, including Nasal Obstruction Symptom Evaluation
scores, Pittsburgh Sleep Quality Index questionnaire and Epworth Sleepiness Scale question-
naire.

Results: Fifty patients completed questionnaires prior to and following the intranasal flutica-
sone treatments. The average age was 39.7 +£15.6y, with a male to female ratio of 3:2. The
post-treatment Epworth Sleepiness Scale, Pittsburgh Sleep Quality Index, and Nasal Obstruction
Symptom Evaluation scores all indicated a decrease compared to pre-treatment scores, from
10.4 to 8.74, 7.86 to 6.66 and 9.08 to 6.48, respectively. A significant decrease was observed
in the Nasal Obstruction Symptom Evaluation >10 group in all three categories, but not in the
Nasal Obstruction Symptom Evaluation <10 group.

Conclusions: Intranasal fluticasone treatment may be useful for patients with nasal obstruction-
related obstructive sleep apnea to improve sleep quality and limit daytime dysfunction.
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Introduction

Obstructive sleep apnea (0SA) is the most common type of
sleep apnea and is caused by complete or partial obstruc-
tion of the upper airway. Approximately 2-32.8% of adults
are believed to have OSA, and it is most commonly diag-
nosed in middle-aged males.'~* The prevalence rate varies
according to different populations. OSA is characterized by
repetitive episodes of shallow or paused breathing during
sleep, despite effort to breathe. A reduction in blood oxy-
gen saturation during sleep is typically observed in patients
with OSA.

OSA is typically related to the elderly, decreased muscle
tone, increased soft tissue around the airway (sometimes
owing to obesity) and obstructive structural features.?
Patients may have more than one of these conditions. Nasal
obstruction is also considered an independent risk factor
for OSA.? Patients with nasal diseases such as allergic rhini-
tis may exhibit increased Nasal Airflow Resistance (NAR),
which can contribute to the development of upper airway
obstruction during sleep.*

Several studies have reported a relationship between
snoring and OSA in patients with nasal obstructions with var-
ious diseases.>>® However, whether the treatment of nasal
obstruction can improve the outcome of patients with OSA
remains unclear.

Standard treatment modalities for OSA include life-
style modifications such as avoiding alcohol and smoking,’
weight loss for overweight patients, avoiding medication
that relaxes the central nervous system, Continuous Positive
Airway Pressure (CPAP), and the use of mandibular advance-
ment devices.”® To date, there is not much evidence to
support the use of medication or surgery,”® especially from
the subjective aspect.

Because nasal obstruction can substantially affect
OSA, treatments for nasal obstructions should benefit
some of the OSA patients. In this study, we used the
Nasal Obstruction Symptom Evaluation (NOSE) scale to
compare treatment outcomes of using intranasal flu-
ticasone in patients with different nasal obstructive
severity.

Methods
Participants

The ethics committee approved this prospectively designed
study (CGH-LP104003). Between June and December 2015,
patients that visited our otolaryngology department who
had snoring problems and were suspected of having OSA
were asked to participate in a Polysomnography (PSG)
study before any medication was prescribed. Once OSA
was confirmed, as defined by a respiratory disturbance
index >5, patients were recruited into this study for
evaluation. Informed consent was provided by the parti-
cipants. Patients were excluded from the study if they
refused the medical treatment or refused to partici-
pate in the study. Patients who had received intranasal
steroid treatment or any nasal or oral surgeries were
excluded.

Data collection and study protocol

We conducted face-to-face surveys on the basis of three
internationally validated, reliable, and widely used ques-
tionnaires, namely the NOSE scale,’® the Pittsburgh Sleep
Quality Index (PSQI) questionnaire'"'? and the Epworth
Sleepiness Scale (ESS) questionnaire.' ' After their written
informed consent was obtained, patients were instructed to
complete the questionnaires during their first visit. The only
medication prescribed was intranasal fluticasone (27.5mcg
of fluticasone furoate per spray) which was sprayed once
daily in each nostril (total daily dose, 110 mcg). The duration
of each interview was approximately 10-20 min. After four
weeks of intranasal corticosteroid treatment, the PSQI and
ESS questionnaires were completed again when the patients
returned to the clinic.

Measuring tools

The NOSE'® survey is a validated disease-specific instrument
to measure nasal obstruction. It is widely used in otolaryn-
gology practices to provide an objective measure of nasal
obstruction.

The PSQI was used to evaluate sleep quality and distur-
bance over the previous month. It consisted of two parts.
One part contained 19 items referring to subjective sleep
quality. The first four were open questions and the 5th to
the 19th items were rated on a 4 point scale. The item
scores yielded seven subscores ranging from 0 to 3: sleep
quality, sleep latency, sleep duration, sleep efficiency, sleep
disturbance, sleep medication use, and daytime dysfunction
caused by sleepiness. The total scores, ranging from 0 to
21, were obtained by adding the seven subscores. Numerous
studies have indicated that a total PSQIl score <5 indicates
good sleep quality, whereas a total PSQI score >5 indicates
poor sleep quality.'"">'® The other part contained five items
regarding objective sleep quality. These five items were
rated on a 4 point scale and added together for a total score
from O to 15.

The ESS consists of 8 questions that are rated on a 4
point scale ranging from 0 to 3. A total score between 0
and 24 was used to evaluate participants’ general level of
daytime sleepiness and their average sleep propensity over
the previous month. An ESS score >10 indicated significant
sleepiness.'>1¢

The participants underwent in-laboratory diagnostic
Polysomnography (PSG) in our hospital. All included subjects
had transcutaneous pulse oximetry. Respiratory airflow was
measured by an external thermistor, CO, monitor, and nasal
pressure cannula. Respiratory effort was recorded using res-
piratory inductance plethysmography. The Apnea-Hypopnea
Index (AHI) represents the number of apneas and hypopneas
per hour of sleep. Apnea was defined as a decrease of 90%
or greater from the previous baseline airflow as measured
by an oronasal thermistor for at least 10s. Hypopnea was
defined as a partial obstructive event with diminution of
air flow by more than 30% from baseline for at least 10s as
measured using a nasal pressure cannula. The arousal events
were recorded as Arousal Index (Al), which represent the
number of arousal invents per hour.
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Statistical analysis

All questionnaire results were analyzed with a paired-
sample t-test to ascertain the changes caused by intranasal
corticosteroid use over four weeks. We also analyzed the
premedication and post medication parameters in groups
that were divided according to NOSE scores (>10 and <10).
A univariate analysis was performed with a Pearson corre-
lation to compare the relationship between all parameters.
General parameters were as follows: gender, age, height,
weight, body mass index, nocturia frequency and neck cir-
cumference. PSG parameters included the AHI and the
Al. Questionnaire parameters included the aforementioned
evaluation methods: ESS, NOSE, and PSQI. Patient outcome
parameters assessed the following symptoms: nocturia,
sleep quality, daytime dysfunction and nasal obstruction.
A multivariate analysis for the same parameters was then
performed with linear regression. All the statistical analyses
were performed on a personal computer with the statistical
package SPSS for Windows (Version 17.0, SPSS).

Results

Fifty patients completed questionnaires prior to and follow-
ing the intranasal fluticasone treatments. The average age
was 39.7 +15.6y, with a male to female ratio of 3:2. Patient
characteristics are displayed in Table 1. All patients com-
pleted PSG, which revealed a mean AHI of 27.9 and Al of
138.2, respectively. The post-treatment ESS, PSQI and NOSE
scores all indicated a decrease comparing to pre-treatment
scores, from 10.4t08.74 (p< 0.001), 7.86 t0 6.66 (p < 0.001)
and 9.08 to 6.48 (p< 0.001), respectively.

A Pearson’s correlation was then performed to determine
the predictors for the improvement of sleep quality (PSQI
score), daytime dysfunction (ESS score), and nasal obstruc-
tion score (NOSE score); results are illustrated in Table 2.
Following the univariate analysis, a multivariate analysis was
performed using linear regression; the results are illustrated
in Table 3.

Factors that correlated with sleep quality improvement
in the univariate analysis were sex, Body Height (BH), Body
Weight (BW), Neck Circumference (NC), AHI, Al, initial ESS
score, and initial NOSE score (Table 2). However, only age, Al
and initial NOSE score exhibited significance in the multivari-
ate analysis (Table 3). Higher initial NOSE scores correlated
to greater sleep quality improvement, whereas older age
and a higher initial Al on PSG negatively affected sleep
quality improvement. Neck circumference, initial ESS score,

Table 1 Demographic and clinical data of patients with
sleep-disorders related to breathing who were treated with
an intranasal corticosteroid spray.

Mean Range
Basic parameters (Male to
Female = 38:12)
Mean patient age (y) 39.7+£15.6 13-85

166.14+7.53 150-180
75.4+£16.9 45-115
27.2+£5.15 18.4-38.8
38.1+4.1 28-46

Body height (cm)
Body weight (kg)
Body mass index (BMI) (kg/m?)
Neck circumference (cm)
PSG parameters
AHI 27.85+28.0 5.0-87.7
Arousal index 138.2 +108.419-457
Pre-treatment Questionnaire results

ESS score 10.4+6.0 1-24

PSQI total score 7.86+£4.48 1-21

NOSE score 9.08+4.9 2-20
Post-treatment Questionnaire results

ESS score 8.74+5.7 1-24

PSQI total score 6.66+0.5 1-21

NOSE score 6.48+0.6 2-20

AHI, Apnea-Hypopnea Index.

and initial NOSE score significantly correlated with day-
time dysfunction improvement in the univariate analysis
(Table 2), but the only significant predictor in the multi-
variate analysis for daytime dysfunction improvement was
the initial NOSE score (Table 3). In both the univariate and
multivariate analyses, nasal obstruction symptom improve-
ment only exhibited a significant correlation with initial Al
(Tables 2 and 3).

A paired-sample t-test was then performed to compare
the ESS, PSQI, and NOSE score differences before and after
intranasal fluticasone treatment over 4 weeks. The compari-
son was performed in an overall group and in divided groups,
divided on the basis of initial NOSE scores (=10 and <10)
(Fig. 1). The divided groups comprised 26 and 24 patients,
respectively. In the overall group, the ESS, PSQI, and NOSE
scores decreased significantly after 4 weeks of intranasal flu-
ticasone treatment from 10.42 to 8.74, 7.86 to 6.66 and 9.08
to 6.48, respectively. A significant decrease was observed in
the NOSE > 10 group in all three categories, but not in the
NOSE < 10 group.

Table 2 Univariate analysis of factors affecting sleep quality improvement, daytime dysfunction and nasal obstruction using
Pearson’s correlation coefficient.

Age BH BW BMI NC AHI Al ESS NOSE  PSQl Sex
PSQl score change —0.128 —0.321% —0.349* —0.267 —0.318% —0.335" —0.366" 0.397° 0.499° 0.668°> —0.327°
ESS score change  0.206  0.043 0.226 0.239 0.300* 0.140 0.150 0.359% 0.332% 0.013  —0.027
NOSE score change 0.197  0.022 0.138 0.156  0.268 0.190 0.350° 0.206 0.478° —0.027 0.042

NC, Neck Circumference; Al, Arousal index.
@ Correlation is significant at the 0.05 level (2 tailed).
b Correlation is significant at the 0.01 level (2 tailed).
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Table 3  Multivariate analysis for factors affecting sleep quality improvement, daytime dysfunction and nasal obstruction using
standardized coefficients.

Age BH BW BMI AHI Al PSQl ESS NOSE
PSQI score change —0.313? 0.951 —3.441 2.973 0.029 —0.333? X 0.075 0.596°
ESS score change 0.164 0.166 —0.253 0.398 —0.051 —0.072 —0.177 X 0.3922
NOSE score change 0.215 0.889 —1.840 1.377 —0.160 0.5282 —0.014 0.312 X

Al, Arousal index.
a Correlation is significant at the 0.05 level.
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Figure 1 Improvement of clinical symptoms after prescrip-
tion of intranasal steroid spray over the course of 4 weeks.

Discussion

Although there is still insufficient evidence for medica-
tion such as intranasal steroids to be generally prescribed
to patients with OSA, studies have previously examined
the effect of intranasal steroids on specific groups of OSA
patients. Upon reviewing previous studies, Kiely et al. con-
ducted a randomized, placebo-controlled trial to evaluate
the effect of intranasal steroids on patients with OSA and
coexisting rhinitis, in which intranasal fluticasone improved
AHI and nasal airway resistance.'” Brouillette et al. found
that a 6 week nasal fluticasone treatment could decrease the
frequency of mixed and obstructive apneas and hypopneas
in pediatric OSA patients.'® An meta-analysis of randomized
controlled trial had shown the objective improvement of
intranasal corticosteroid on patients with OSA.°

In our study, we hypothesized that because nasal
obstruction-related airway narrowing may lead to OSA in
certain patients, intranasal steroids might relieve symptoms
in patients with severe nasal obstruction problems. We used
NOSE questionnaires to clarify the severity of nasal obstruc-
tion symptoms and divided the patients into two groups on
the basis of NOSE scores greater than 10 and equal to or
less than 10. A higher NOSE score was the only indepen-
dent factor that was significantly relevant to sleep quality
and daytime dysfunction improvement. After we divided
patients according to NOSE scores, significant improvements
in the three symptomatic scores (ESS, PSQI, and NOSE)
appeared only in the group of NOSE scores >10. There-
fore, intranasal steroid treatment may benefit patients with
severe nasal obstructions complaining subjective reported

symptoms such as sleep quality and daytime dysfunction,
but the effect was minimal on patients without obvious
nasal obstruction problems. In another study regarding nasal
surgery on OSA patients with chronic nasal obstruction, Li
et al. reported that nasal surgery resulted in an effective
reduction of daytime sleepiness and snoring; however, the
efficacy in treating OSA was limited." Similar results from
future studies might further establish that treatment for
nasal obstruction could benefit selected patients.

As previously mentioned, nasal obstruction can lead to
increased nasal airway resistance, which contributes to
upper airway obstruction during sleep and is a risk factor for
OSA.>* This study employed NOSE scores as a screening tool
to determine which OSA patients’ condition likely resulted
from a nasal obstruction and determined that intranasal
steroid treatment may be an effective conservative treat-
ment.

Aside from treatment selection applications, it has been
suggested that NOSE could serve as a simple screening
instrument instead of ESS for patients at risk of undiagnosed
OSA and special perioperative needs.”

Current treatments for nasal obstruction such as
intranasal steroids or nasal surgery have yet to be estab-
lished as viable OSA treatment methods.” However, for
clinical cases wherein patients cannot modify their lifestyles
or tolerate CPAP therapy and mandibular advancement
devices, physicians may consider intranasal steroids, par-
ticularly because alternative options are limited. However,
more evidence is required to support the viability of this
option. Furthermore, NOSE scores could potentially be used
as a screening scale for early detection of at-risk patients.

The limitations of this study were its small sample size
and its lack of PSG follow-up after the 4 week treatment
period. If more objective surveys such as rhinomanome-
try could be conducted, the effects and mechanisms of
intranasal steroid treatment might become clearer.

Conclusion

Intranasal fluticasone treatment may be useful for patients
with nasal-obstruction-related OSA to improve sleep quality
and limit daytime dysfunction. The 10 point cutoff NOSE
score, which is a quickly available tool without expensive
medical cost, could determine which patients would most
likely benefit from early application of intranasal treatment.

Conflicts of interest

The authors declare no conflicts of interest.

155



Y. Tam, I. Shao, C. Wu et al.

References

10.

. Azagra-Calero E, Espinar-Escalona E, Barrera-Mora JM, Llamas-

Carreras JM, Solano-Reina E. Obstructive Sleep Apnea Syndrome
(OSAS). Review of the literature. Med Oral Patol Oral Cir Bucal.
2012;17:925-9.

. Lofaso F, Coste A, d’Ortho MP, Zerah-Lancner F, Delclaux C,

Goldenberg F, et al. Nasal obstruction as a risk factor for sleep
apnoea syndrome. Eur Respir J. 2000;16:639-43.

. Tufik S, Santos-Silva R, Taddei JA, Bittencourt LR. Obstructive

sleep apnea syndrome in the Sao Paulo epidemiologic sleep
study. Sleep Med. 2010;11:441-6.

. Deegan PC, McNicholas WT. Pathophysiology of obstructive sleep

apnoea. Eur Respir J. 1995;8:1161-78.

. Young T, Finn L, Palta M. Chronic nasal congestion at night is a

risk factor for snoring in a population-based cohort study. Arch
Intern Med. 2001;161:1514-9.

. McNicholas WT, Tarlo S, Cole P, Zamel N, Rutherford R, Griffin D,

et al. Obstructive apneas during sleep in patients with seasonal
allergic rhinitis. Am Rev Respir Dis. 1982;126:625-8.

. Qaseem A, Holty JE, Owens DK, Dallas P, Starkey M, Shekelle

P. Management of obstructive sleep apnea in adults: a clinical
practice guideline from the American College of Physicians. Ann
Intern Med. 2013;159:471-83.

. Bratton DJ, Gaisl T, Wons AM, Kohler M. CPAP vs mandibu-

lar advancement devices and blood pressure in patients with
obstructive sleep apnea: a systematic review and meta-
analysis. JAMA. 2015;314:2280-93.

. Liu HT, Lin YC, Kuan YC, Huang YH, Hou WH, Liou TH, et al.

Intranasal corticosteroid therapy in the treatment of obstruc-
tive sleep apnea: a meta-analysis of randomized controlled
trials. Am J Rhinol Allergy. 2016;30:215-21.

Stewart MG, Witsell DL, Smith TL, Weaver EM, Yueh B, Hann-
ley MT. Development and validation of the Nasal Obstruction
Symptom Evaluation (NOSE) scale. Otolaryngol Head Neck Surg.
2004;130:157-63.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

156

Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ.
The Pittsburgh Sleep Quality Index: a new instrument for psychi-
atric practice and research. Psychiatry Res. 1989;28:193-213.

Tsai PS, Wang SY, Wang MY, Su CT, Yang TT, Huang CJ, et al. Psy-
chometric evaluation of the Chinese version of the Pittsburgh
Sleep Quality Index (CPSQI) in primary insomnia and control
subjects. Qual Life Res. 2005;14:1943-52.

Chen NH, Johns MW, Li HY, Chu CC, Liang SC, Shu YH, et al.
Validation of a Chinese version of the Epworth sleepiness scale.
Qual Life Res. 2002;11:817-21.

Johns MW. A new method for measuring daytime sleepiness: the
Epworth sleepiness scale. Sleep. 1991;14:540-5.

Buysse DJ, Hall ML, Strollo PJ, Kamarck TW, Owens J,
Lee L, et al. Relationships between the Pittsburgh Sleep
Quality Index (PSQl), Epworth Sleepiness Scale (ESS), and clini-
cal/polysomnographic measures in a community sample. J Clin
Sleep Med. 2008;4:563-71.

Mondal P, Gjevre JA, Taylor-Gjevre RM, Lim HJ. Relationship
between the Pittsburgh Sleep Quality Index and the Epworth
Sleepiness Scale in a sleep laboratory referral population. Nat
Sci Sleep. 2013;5:15-21.

Kiely JL, Nolan P, McNicholas WT. Intranasal corticosteroid ther-
apy for obstructive sleep apnoea in patients with co-existing
rhinitis. Thorax. 2004;59:50-5.

Brouillette RT, Manoukian JJ, Ducharme FM, Oudjhane K, Earle
LG, Ladan S, et al. Efficacy of fluticasone nasal spray for pedi-
atric obstructive sleep apnea. J Pediatr. 2001;138:838-44.

Li HY, Wang PC, Chen YP, Lee LA, Fang TJ, Lin HC. Critical
appraisal and meta-analysis of nasal surgery for obstructive
sleep apnea. Am J Rhinol Allergy. 2011;25:45-9.

Ishii L, Godoy A, Ishman SL, Gourin CG, Ishii M. The nasal
obstruction symptom evaluation survey as a screening tool for
obstructive sleep apnea. Arch Otolaryngol Head Neck Surg.
2011;137:119-23.


http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30092-8/sbref0100

	The impact of intranasal fluticasone on patients with obstructive sleep apnea: a prospective study
	Introduction
	Methods
	Participants
	Data collection and study protocol
	Measuring tools
	Statistical analysis

	Results
	Discussion
	Conclusion
	Conflicts of interest
	References


