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a  b  s  t  r  a  c  t

Flexible bronchoscopy is a diagnostic or therapeutic procedure with a low incidence of com-

plications (0.08–6.8%). Bleeding after transbronchial biopsy is a rare complication (0–2.8% of

the  cases), usually resulting in minor bleeding that resolves with local measures. There is no

clear  definition of massive hemoptysis and due to the low incidence of this condition, there

are  no practical guidelines for the treatment of this complication that may be catastrophic.

This case discusses the occurrence of massive hemoptysis during a transbronchial biopsy

under flexible bronchoscopy, including a literature review on perioperative management.

©  2017 Sociedad Colombiana de Anestesiologı́a y Reanimación. Published by Elsevier

España, S.L.U. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Manejo  perioperatorio  de  hemoptisis  masiva  durante  la  realización  de
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La broncoscopia flexible es un procedimiento diagnóstico o terapéutico con baja incidencia
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de  complicaciones (0.08% – 6.8%). El sangrado por biopsia transbronquial es una compli-

cación rara (0-2,8% de los casos), suele ser leve y resuelve con medidas locales. No existe

una  definición clara de hemoptisis masiva y por su baja incidencia no hay guías de práctica

clínica para el tratamiento de esta complicación que puede ser catastrófica. Presentamos un
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caso de hemoptisis masiva durante la realización de una broncoscopia flexible más biopsia

transbronquial y revisamos la literatura acerca del manejo intraoperatorio.

©  2017 Sociedad Colombiana de Anestesiologı́a y Reanimación. Publicado por Elsevier

España,  S.L.U. Este es un artı́culo Open Access bajo la licencia CC BY-NC-ND (http://
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ated (based on patient’s body weight) with subsequent SpO2

77% and FiO2 100%. Alveolar recruitment maneuvers were ini-
tiated, H2O airway pressure 57 cm,  two-lung ventilation was
then started with tidal volume 475 ml,  respiratory rate 20,
ntroduction

lexible bronchoscopy is one of the most frequent procedures
sed in the diagnosis and/or treatment of the airway and
arenchymal lung disease. The incidence of complications is
.08–6.8%.1–7

Mild bleeding is a complication that presents one or two
ays after the procedure and resolves spontaneously. It is more
requent in patients receiving antiplatelet or anticoagulant
herapy, or with coagulopathy. Bleeding during transbronchial
iopsy occurs in up to 2.8% of the cases and usually resolves
ith local measures (frozen saline solution).1

Intravenous and/or local anesthetic agents inhibit the
ough reflex and increase the risk of respiratory depression.
he volume of bleeding in the airway alters the ventila-

ion/perfusion ratio and increases the risk of hypoxemic
espiratory failure.8

There is no precise definition of massive hemoptysis with
olumes between 100 ml  and 1000 ml  in 24 h,9–12 and it has
een suggested to use the level of functionality affected as a
esult of bleeding.11 Some authors include in the definition the
eed for blood products, hypoxemic respiratory failure, and/or
emodynamic instability, inter alia.12–16

As a result of the low incidence of massive hemoptysis,
here are no practical clinical guidelines on the management
f the condition during bronchoscopy.17 We  present a case
f massive hemoptysis following flexible bronchoscopy trans-
ronchial biopsy.
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ig. 1 – Hemodynamic performance during the procedure. Red ar
lacement of left double lumen tube. HR: heart rate, SpO2: periph
ource: Medical record (informed consent).
creativecommons.org/licenses/by-nc-nd/4.0/).

Case  report

34-Year old patient with a history of HIV and non-compliant
to medical therapy is being treated for meningeal cryptococ-
cosis. The patient presents with respiratory symptoms with
signs of alveolar occupation in the chest images and suspect
opportunistic microorganism infection. The patient is sched-
uled for flexible bronchoscopy (FBC), bronchoalveolar lavage,
and transbronchial biopsy. Functional class II/IV (NYHA scale).
The physical examination rendered no positive findings and
the clotting times and CBC were normal.

Basic monitoring and hemodynamic behavior are shown
in Fig. 1. The induction of anesthesia was done with fentanyl
(150 �g [IV]), propofol (150 mg  IV), and succinylcholine (50 mg
IV), with placement of laryngeal mask # 5. Maintenance with
continuous infusion of fentanyl and propofol.

When undergoing a transbronchial biopsy (Fig. 1) the
patient presents with bleeding and subsequent desaturation,
bradycardia, and hypotension. Atropine 1 mg  IV and Etile-
frine 3 mg  IV were administered. The catheter was placed in
the radial artery. A left dual lumen tube was placed blindly
and checked with fluoroscopy. 2 cc were administered to the
pneumoplugger (hemoptysis prevents visualization using the
fibrobronchoscope); protective one-lung ventilation was initi-
61585552496
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row: start of bleeding following transbronchial biopsy and
eral oxygen saturation, EtCO2: end tidal CO2.
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Table 1 – Arterial blood gasses.

pH pCO2 (mmHg) pO2 (mmHg) HCO3 (mmol/L) BE (mmol/L) SaO2 (%) Lactic acid (mmol/L)

Intraoperative 6.9 80 115 19 −12 95% –
ICU admission 7.25 40 94 19.3 −7.9 96% 1.9
BE: base excess, SaO2: oxygen saturation.
Source: Medical record (informed consent).

inspiration:expiration ratio 1:2, positive end expiratory pres-
sure 10 cm H2O, FiO2 100%, maximal and plateau inspiratory
pressure 66 and 23 cm H2O, respectively, despite neuromuscu-
lar relaxation.

The fibrobronchoscopy failed to identify the bleeding
site. The patient presented persistent hypotension and Nor-
epinephrine vasopressor support was initiated resulting in
hemodynamic stability. The arterial blood gases (Table 1)
evidenced respiratory acidosis, hemoglobin of 4.4 g/dl, and
hematocrit 13%. The approximate estimate of intraopera-
tive hemorrhage was 1300 cc, so the decision was made to
transfuse 2 units or red blood cells. The post-transfusion
thromboelastography reported R: 6.1 min, K: 3.6 min, angle
46.5◦, MA:  57.1 mm,  IC: −2.6 interpreted as normal. Based on
the patient’s comorbidities, the decision was made not to
transfuse other blood products.

Arteriography under Interventional Radiology evidenced

severe vasospasm at the bleeding site and thus the emboliza-
tion was deferred (Fig. 2).

Fig. 2 – Aortogram and bronchial arteriography. The
arteriography enables the selective catheterization of all the
bilateral intercostal trunks above and below the left
tracheobronchial angle, with failure to catheterize the
bronchial artery. This is suggestive of vasospasm and is
consistent with the arrest of the active bleeding. The
hemorrhage is not visible in the aortogram. Dual lumen
tube in the left source bronchus.
Source: Medical record (informed consent).

Fig. 3 – Chest X-ray following the procedure.
Source: Medical record (informed consent).
A portable chest X-ray confirms the position of the dual
lumen tube and the bleeding in the left lung (Fig. 3).
The patient was transferred to the ICU with stable vital
signs, arterial blood gasses monitoring, improved respira-
tory acidosis, normal lactic acid, normal clotting times,
hemoglobin 10.8 g/dl, hematocrit 34%, manual platelet count
69,000, suggestive of potential intraoperative hemodilution,
with normal MA. The decision was made to defer platelet
transfusion.

Discussion

The objective of managing a massive hemoptysis during
fibrobronchoscopy is threefold: hemodynamic stability, lung
isolation, and bleeding control.17 Fig. 4 illustrates the algo-
rithm suggested for massive hemoptysis management.

Any large volume of blood loss must be quickly replaced in
order to avoid tissue ischemia, irreversible shock, and mul-
tiple organ failure. The use of crystalloids is the first line
of therapy; colloids have failed to show improved outcomes
in mortality, multiple organ failure, length of ICU or hospi-
tal stay, number of days on mechanical ventilation, or renal
replacement therapy required.18 In our case we  used Ringer
Lactate because the NSS is associated with hyperchloremia
and metabolic acidosis.19,20
Immediate massive transfusion shall be considered in case
of uncontrolled hemorrhage and hemodynamic instability,
defined as the use of more  than 10 units over the first 24 h,
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Hemoptysis
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Hemodynamic stability
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Fig. 4 – Algorithm proposed for the management of massive hemoptysis during fibrobronchoscopy. *With rigid
fibrobronchoscope (FB) if proximal bleeding is suspected or flexible FB if the bleeding is distal. NSS: normal saline solution.
Mild hemoptysis: no hemodynamic involvement and self-limiting bleeding. Severe hemoptysis: causes hemodynamic
instability, requires transfusion, or results in hypoxemic respiratory failure.
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ource: the authors.

ore  than 4 units in 1 h or volume replacement of over 50% of
olemia over 3 h.21–23

The massive transfusion protocols with fixed transfusional
trategies of RBC/fresh plasma/platelets (1:1:1 or 2:1:1) have
ailed to show any benefit.23 In this case, only 2 units of RBC
ere needed. Based on the thromboelastography results, no
dditional blood products were used, neither was the massive
ransfusion protocol activated.

The use of vasopressors such as norepinephrine fails
o treat the underlying cause of the hypovolemic shock
nd reduce the peripheral tissue perfusion. The decision to
se vasopressors shall be based on the individual patient
linic.

In order to locate the bleeding site, the clinical signs
wheezing, pulmonary aggregates, dullness to percussion)

ay be unspecific. The use of the bronchoscope which has a
arger diameter offers the advantage of a higher suction power
nd maintenance of the patent airway and hence is the pre-
erred approach in case of proximal airway bleeding, but not

n case of peripheral bleeding; hence, the flexible fibrobron-
hoscope is ideal in this case, but the narrower gauge limits
ny potential therapeutic intervention and prevents proper
uction in massive hemoptysis.16
Positioning the patient on the side of the bleeding lung
is intended to prevent the hemorrhage from reaching the
healthy lung, which increases the pulmonary shunt and fur-
ther impairs the ventilation/perfusion ratio. According to the
literature reviewed, there are no studies measuring the bene-
fits of such maneuver and the priority shall be to secure the
airway.16

Intubation with dual lumen tube is ideal to secure the
airway, isolating the bleeding lung and allowing for ventila-
tion of the other lung. Proper positioning shall be done and
checked under direct vision but this requires experience and
is difficult to accomplish under profuse bleeding in the air-
way. Furthermore, repeated failed attempts may increase the
patient’s morbidity and mortality.16,24,25 In this particular case,
we were able to intubate with a dual lumen tube on the first
attempt. Other options include selective intubation with a
standard orotracheal tube or the use of the bronchial blocker.

Timeliness in controlling the bleeding site is of the essence
to improve the perioperative outcomes. The fibrobroncho-

scope enables the visualization of bleeding and if the bleeding
is mild it may be controlled with the continuous admin-
istration of 50 ml  of cold water (4 ◦C).26 Another option is
the possibility to place a bronchial blocker, although the



 s i o l

r

1

1

1

1

1

1

1

1

1

1

2

2

260  r e v c o l o m b a n e s t e

literature regarding the efficacy thereof is limited and in case
of massive bleeding proper positioning of the blocker is quite
difficult.16,26–29 Endobronchial techniques using electrical
devices (laser, cryotherapy and argon plasma) could be an
option for definitive therapy, but the implementation of these
techniques could be difficult in massive hemoptysis.30

In our case, it was not possible to perform an arteriogram-
based embolization because of the presence of severe
vasospasm at the bleeding site (Fig. 2) which is a contraindi-
cation. This technique is a diagnostic and therapeutic option
of the bleeding site.31,32 Around 90% of massive hemoptysis
derive from the bronchial arteries33; selective embolization of
these arteries controls bleeding in up to 90% of the cases.34,35

Emergency surgery (lobectomy or segmentectomy) is the
last option to control severe hemoptysis. Mortality may be as
high as 25%, though it may decrease with smaller resections.36

Finally, we  did not use antifibrinolytic therapy (tranexamic
acid) to control hemoptysis. The literature is scant, non-
comparable, and has a low level of evidence.37 There is not
enough evidence to know whether the antifibrinolytic therapy
shall be used for the treatment of hemoptysis from any cause,
although some trials suggest a shorter duration of bleeding.38

In conclusion, the management of massive hemoptysis
shall be multidisciplinary (Anesthesiologist, Interventional
Pulmonologist, Thorax Surgeon, and Interventional Radiolo-
gist). The three pillars of treatment are based on achieving
hemodynamic stability, ensuring adequate ventilation of the
healthy lung, and controlling the bleeding site (Fig. 4). Whilst
the incidence of this complication is low, it may have fatal
consequences and further studies are required for adequate
treatment thereof.

Ethical  disclosures

Protection of human and animal subjects. The authors
declare that no experiments were performed on humans or
animals for this study.

Confidentiality of data. The authors declare that they have fol-
lowed the protocols of their work center on the publication of
patient data.

Right to privacy and informed consent. The authors declare
that no patient data appear in this article.

Funding

None.

Conflict  of  interest

The authors have no conflicts of interest to disclose.

 e  f  e  r  e  n  c  e  s
1. Pue CA, Pacht ER. Complications of fiberoptic bronchoscopy at
a  university hospital. Chest. 1995;107:430–2.

2

 . 2 0 1 7;4 5(3):256–261

2. Jin F, Mu D, Chu D, Fu E, Xie Y, Liu T. Severe complications of
bronchoscopy. Respiration. 2008;76:429–33.

3. Facciolongo N, Patelli M, Gasparini S, Lazzari Agli L, Salio M,
Simonassi C, et al. Incidence of complications in
bronchoscopy. Multicentre prospective study of 20,986
bronchoscopies. Monaldi Arch Chest Dis. 2009;71:8–14.

4. Carr IM, Koegelenberg CF, von Groote-Bidlingmaier F,
Mowlana A, Silos K, Haverman T, et al. Blood loss during
flexible bronchoscopy: a prospective observational study.
Respiration. 2012;84:312–8.

5. Tukey MH, Wiener RS. Population-based estimates of
transbronchial lung biopsy utilization and complications.
Respir Med. 2012;106:1559–65.

6. Ost DE, Ernst A, Lei X, Kovitz KL, Benzaquen S, Diaz-Mendoza
J,  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.

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

8. Schnabel RM, van der Velden K, Osinski A, Rohde G,
Roekaerts PM, Bergmans DC. Clinical course and
complications following diagnostic bronchoalveolar lavage in
critically ill mechanically ventilated patients. BMC  Pulm Med.
2015;15:107.

9. Dweik RA, Stoller JK. Role of bronchoscopy in massive
hemoptysis. Clin Chest Med. 1999;20:89–105.

0. Corey R, Hla KM. Major and massive hemoptysis:
reassessment of conservative management. Am J Med Sci.
1987;294:301–9.

1. Ibrahim WH.  Massive haemoptysis: the definition should be
revised. Eur Respir J. 2008;32:1131–2.

2. Sakr L, Dutau H. Massive hemoptysis: an update on the role
of  bronchoscopy in diagnosis and management. Respiration.
2010;80:38–58.

3. Flume PA, Yankaskas JR, Ebeling M, Hulsey T, Clark LL.
Massive hemoptysis in cystic fibrosis. Chest. 2005;128:729–38.

4. Ong TH, Eng P. Massive hemoptysis requiring intensive care.
Intensive Care Med. 2003;29:317–20.

5. Valipour A, Kreuzer A, Koller H, Koessler W,  Burghuber OC.
Bronchoscopy-guided topical hemostatic tamponade therapy
for  the management of life-threatening hemoptysis. Chest.
2005;127:2113–8.

6. Yendamuri S. Massive airway hemorrhage. Thorac Surg Clin.
2015;25:255–60.

7. Finfer S, Bellomo R, Boyce N, French J, Myburgh J, Norton R,
et al. A comparison of albumin and saline for fluid
resuscitation in the intensive care unit. N Engl J Med.
2004;350:2247–56.

8. Gheorghe C, Dadu R, Blot C, Barrantes F, Vazquez R, Berianu F,
et  al. Hyperchloremic metabolic acidosis following
resuscitation of shock. Chest. 2010;138:1521–2.

9. Burdett E, Dushianthan A, Bennett-Guerrero E, Cro S, Gan TJ,
Grocott MP, et al. Perioperative buffered versus non-buffered
fluid administration for surgery in adults. Cochrane Database
Syst Rev. 2012;12:CD004089.

0. Nordin AJ, Mäkisalo H, Höckerstedt KA. Failure of dobutamine
to  improve liver oxygenation during resuscitation with a
crystalloid solution after experimental haemorrhagic shock.
Eur  J Surg. 1996;162:973–9.

1. Llau JV, Acosta FJ, Escolar G, Fernández-Mondéjar E, Guasch E,
Marco P, et al. Multidisciplinary consensus document on the
management of massive haemorrhage (HEMOMAS

document). Med Intensiva. 2015;39:483–504.

2. Klein HG, Spahn DR, Carson JL. Red blood cell transfusion in
clinical practice. Lancet. 2007;370:415–26.

http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0195
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0200
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0205
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0210
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0215
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0220
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0225
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0230
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0235
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0240
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0245
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0250
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0255
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0260
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0265
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0270
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0275
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0280
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0285
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0290
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0295
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0300


 o l . 2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3
haemoptysis during rigid bronchoscopy: a discussion of
r e v c o l o m b a n e s t e s i

3. Scully PR. Major trauma and transfusion in the north east of
England. In: Sen B, editor. Injury extra. 2010. p. 208–9.

4. Garzon AA, Cerruti MM, Golding ME. Exsanguinating
hemoptysis. J Thorac Cardiovasc Surg. 1982;84:829–33.

5. Conlan AA, Hurwitz SS. Management of massive haemoptysis
with the rigid bronchoscope and cold saline lavage. Thorax.
1980;35:901–4.

6. Freitag L, Tekolf E, Stamatis G, Montag M, Greschuchna D.
Three years experience with a new balloon catheter for the
management of haemoptysis. Eur Respir J. 1994;7:2033–7.

7. Jolliet P, Soccal P, Chevrolet JC. Control of massive hemoptysis
by endobronchial tamponade with a pulmonary artery
balloon catheter. Crit Care Med. 1992;20:1730–2.

8. Kato R, Sawafuji M, Kawamura M, Kikuchi K, Kobayashi K.
Massive hemoptysis successfully treated by modified
bronchoscopic balloon tamponade technique. Chest.
1996;109:842–3.

9. Saw EC, Gottlieb LS, Yokoyama T, Lee BC. Flexible fiberoptic
bronchoscopy and endobronchial tamponade in the
management of massive hemoptysis. Chest. 1976;70:589–91.

0. Bhattacharyya P, Dutta A, Samanta AN, Chowdhury SR. New
procedure: bronchoscopic endobronchial sealing; a new mode
of managing hemoptysis. Chest. 2002;121:2066–9.
1. Yoon W,  Kim JK, Kim YH, Chung TW, Kang HK. Bronchial and
nonbronchial systemic artery embolization for
life-threatening hemoptysis: a comprehensive review.
Radiographics. 2002;22:1395–409.
 0 1 7;4 5(3):256–261 261

2. Chun HJ, Byun JY, Yoo SS, Choi BG. Added benefit of thoracic
aortography after transarterial embolization in patients with
hemoptysis. AJR Am J Roentgenol. 2003;180:1577–81.

3. Chen J, Chen LA, Liang ZX, Li CS, Tian Q, Yang Z, et al.
Immediate and long-term results of bronchial artery
embolization for hemoptysis due to benign versus malignant
pulmonary diseases. Am J Med Sci. 2014;348:204–9.

4. Fruchter O, Schneer S, Rusanov V, Belenky A, Kramer MR.
Bronchial artery embolization for massive hemoptysis:
long-term follow-up. Asian Cardiovasc Thorac Ann.
2015;23:55–60.

5. Alexander GR. A retrospective review comparing the
treatment outcomes of emergency lung resection for massive
haemoptysis with and without preoperative bronchial artery
embolization. Eur J Cardiothorac Surg. 2014;45:251–5.

6. Moen CA, Burrell A, Dunning J. Does tranexamic acid stop
haemoptysis? Interact Cardiovasc Thorac Surg. 2013;17
:991–4.

7. Prutsky G, Domecq JP, Salazar CA, Accinelli R. Antifibrinolytic
therapy to reduce haemoptysis from any cause. Cochrane
Database Syst Rev. 2012:CD008711.

8. Maguire MF, Berry CB, Gellett L, Berrisford RG. Catastrophic
treatment options to salvage patients during catastrophic
haemoptysis at rigid bronchoscopy. Interact Cardiovasc
Thorac Surg. 2004;3:222–5.

http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0305
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0310
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0315
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0320
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0325
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0330
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0335
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0340
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0345
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0350
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0355
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0360
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0365
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0370
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0375
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380
http://refhub.elsevier.com/S2256-2087(17)30022-6/sbref0380

	RCAE 0
	RCAE 1
	Past, present and future of sedation in Colombia: What is our contribution?
	Funding
	Conflicts of interest
	References


	RCAE 2
	TAP block in inguinal hernia repair. Randomized controlled trial
	Introduction
	Methods
	Participants
	Care protocol
	Blinding and randomization
	Technique
	Registry audit
	Outcome variables
	Interviews
	Sample size
	Statistical methods

	Results
	Intergroup comparability
	Primary and secondary endpoints

	Discussion
	Conclusions
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Funding
	Conflict of interest
	References


	RCAE 3
	Lactate serial measurements and predictive validity of early mortality in trauma patients admitted to the intensive care unit
	Introduction
	Materials and methods
	Statistical analysis

	Results
	Trend of lactate levels
	Discrimination capacity of lactate for early mortality in each of the three time periods

	Discussion
	Conclusions
	Funding
	Conflict of interest
	References


	RCAE 4
	Considerations in pediatric patients with obstructive sleep apnea/hypopnea syndrome (OSAHS): From physiopathology to the p...
	Introduction
	Methodology
	Physiopatology
	Permeability of pharyngeal airway
	Neural model
	Anatomical model

	Morbidity
	Epidemiology
	Preanesthetic assessment
	Apnea–Hypopnea Index (AHI)
	Oxygen saturation nadir (see Table 1)
	Perioperative treatment
	Conclusions
	Funding
	Conflicts of interest
	References


	RCAE 5
	Checklists of The Colombian Society of Anesthesiology and Resuscitation (S.C.A.R.E.) for managing critical events in the O...
	Introduction
	Methods
	Translation of the original checklists
	Systematic literature search
	Evidence Evaluation and Selection
	Development of checklist for managing local anesthetic toxicity
	Changes, deletions and additions to the translated lists
	Checklist layout
	Drafting of the final document
	Peer review and publication

	Results
	Implementation guidelines
	Location, presentation, and number of brochures available
	Using checklists during a critical event
	Dissemination plan
	Assess the impact of the implementation
	Long term strategy

	Discussion
	Funding
	Conflicts of interest
	References


	RCAE 6
	Regional anesthesia guided by ultrasound in the pudendal nerve territory
	Introduction
	Objective
	Pudendal nerve anatomy
	Technique
	Posterior approach
	Anterior approach
	Complications
	Conclusions
	Financing
	Conflicts of interest
	Acknowledgements
	References


	RCAE 7
	Monitoring of national surgical care indicators in the Peruvian health system
	Introduction
	The Peruvian health system
	Timely access to essential surgery
	National surgical volume
	Number of operating rooms
	Density of surgical specialists
	Protection against impoverishment and catastrophic healthcare expenditures
	Problems associated with absent indicators
	Proposals for achieving comprehensive indicator monitoring
	Funding
	Conflict of interest
	References


	RCAE 8
	The hidden world of drug interactions in anesthesia
	Introduction
	Drug interactions
	Pharmaceutical interactions
	Pharmacokinetic interactions
	Pharmacodynamic interactions
	Thermodynamic interactions
	Affinity and intrinsic activity

	Conclusion
	Funding
	Conflicts of interest
	Acknowledgments
	References


	RCAE 9
	Clinical practice guideline for the management of sedation outside of operating room in patients over 12 years
	Scope and objectives
	Introduction and methodology
	General recommendations
	I. What are the safest and most effective interventions for the preparation of patient over the age of 12 that require sed...
	a. Patient evaluation
	b. Informed consent
	c. Sedation setting
	d. Checklist
	e. Selection criteria
	f. Preoperative fasting
	g. Non-pharmacological interventions for optimizing sedation

	II. Which health professional should administer sedation to patients over the age of 12 that require sedation outside of t...
	III. What are the safest and most effective interventions for monitoring patients over the age of 12 receiving sedation ou...
	a. Monitoring with capnography versus monitoring without capnography
	b. Monitoring with sedation scales
	C. Monitoring of sedation level with Bispectral Index

	IV. Which are the safest and most effective pharmacological interventions?
	a. Nitrous oxide versus traditional sedation agents
	b. Propofol versus traditional agents
	c. Propofol against other traditional agents
	d. Propofol combined with traditional agents versus Propofol alone
	e. Dexmedetomidine versus Midazolam
	f. Oral agents

	V. What are the safest and most effective interventions for care after the use of sedation in patients over the age of 12 ...
	a. Post-Anesthetic Discharge Scoring System (PADSS) versus clinical criteria for defining discharge posterior to sedation
	b. Recommendations for patient discharge


	Clinical practice guideline development group
	Management Team
	Literature Search Team
	Patient Representative
	Peer Reviewers
	Scientific Societies
	Declaration of Editorial Independence
	Financing
	Conflict of interest
	Annex Methodology
	References


	RCAE 10
	Curriculum for the administration of sedation outside the operating room in patients over 12 years of age
	Introduction
	Methodology
	Search of clinical evidence
	Recommendations and competencies
	Morphophysiology of the cardiovascular and respiratory system
	Pharmacology of sedation
	Legal, normative and ethical considerations of sedation outside the OR
	Pre-sedation evaluation and preparation
	Evaluation of the depth of sedation
	Interpretation and management of the basic monitoring equipment and devices for administering sedation outside the OR
	Managing patients during sedation
	Recognition and management of complications resulting from sedation
	Post-sedation care and patient discharge
	Non-technical skills in sedation outside the OR

	Curricular contents
	Objective
	Target population
	Healthcare environment
	Methodological structure

	Competencies evaluation
	Competencies and program contents
	Funding
	Conflicts of interest
	References


	RCAE 11
	Caesarean section in a patient with chronic portal vein thrombosis and thrombocytopenia: Case report
	Clinical case
	Discussion
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Conflict of interest
	Funding
	References


	RCAE 12
	Perioperative management of massive hemoptysis during flexible bronchoscopy: Case report
	Introduction
	Case report
	Discussion
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Funding
	Conflict of interest
	References


	RCAE 13
	The Bougie or “Tactile Stylet”, a useful classic alternative in modern intubation. Regarding a clinical case in the Hospit...
	Clinical case description
	Discussion
	Insertion technique
	Recommendations

	Conclusion
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Funding
	Conflict of interest
	Acknowledgement
	References


	RCAE 14



