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Neuropatia laringofaringea crénica do nervo vago

Dysphonia, vocal fold paresis, laryngopharyngeal reflux dis-
ease (LPRD), chronic cough, globus, and laryngospasm are
all common disorders seen by otolaryngologists. There is
clear overlap in these disorders in some patients but in other
patients the relationships are not so distinct. Is reflux a pri-
mary mediator of chronic cough, globus and laryngospasm
or is there something far more fundamental accounting for
these associations? Are these distinct overlapping disorders
or is there a common association? The term ‘‘Chronic laryn-
gopharyngeal neuropathy’’ has been used to describe a wide
group of disorders with symptoms of laryngeal irritation
such as throat irritation, dysphonia, foreign body sensa-
tion in the throat, stridor and chronic cough.”? But many,
if not all of these symptoms, have also been found to be
associated with LPRD. Are we, in many patients, really talk-
ing about a unifying underlying pathophysiologic process
associated with dysfunction of the vagus nerve? Chronic
vagal dysfunction of the upper respiratory and Gl tracts,
with distinct symptomology depending on which area of
the vagus is most significantly affected. Rather than only
*“Chronic laryngopharyngeal neuropathy’’ is it not a broader
entity, ‘‘Chronic upper respiratory and gastro-enterologic
vagal/hypersensitivity neuropathy’’?

Several causes have been identified as pharyngolaryngeal
reflux, post nasal drip, allergy and asthma. In some cases
the tests and treatments for these causes are performed
and the patients persist with symptoms, especially chronic
cough. And the suspicion of a sensory disorder in the laryn-
geal branches of the vagus nerve is a consideration. The
etiology of a vagal neuropathy is uncertain, but commonly
occurs after a viral infection.? According to these authors,
a neuropathic inflammatory process, such as Bell’s palsy,
trigeminal neuralgia and glossopharyngeal neuralgia, would
occur in the vagus nerve.

* Please cite this article as: Benninger MS, Campagnolo A.
Chronic laryngopharyngeal vagal neuropathy. Braz J Otorhinolaryn-
gol. 2018;84:401-3.

https://doi.org/10.1016/j.bjorl.2018.04.001

Chronic laryngopharyngeal neuropathy (CLN) is a dis-
ease that may be present in otorhinolaryngologists’ offices,
and is associated with laryngeal irritation such as throat
irritation, dysphonia, foreign body sensation in the throat,
stridor and especially chronic cough."? The vagus nerve
presents an extensive innervation of the aerodigestive tract,
including the upper and lower respiratory tract and aerodi-
gestive tract. The neurological disorder can cause changes
in the afferent branches of the reflex laryngeal and digestive
reflex arch and various stimuli such as acid can trigger the
symptoms.?“ Chronic laryngeal neuropathy may be associ-
ated with paradoxical vocal fold movement (PVFM) as part of
anirritable laryngeal syndrome where afferent reflex hyper-
sensitivity is a common mechanism.>®

CLN is often a diagnosis of exclusion. The patients
may present with chronic cough, throat clearing, dyspho-
nia or laryngospasm. The most common causes of these
symptoms are infection, smoking, allergy, rhinosinusitis,
bronchitis, asthma, cough associated with eosinophilic air-
way inflammation, gastro esophageal reflux disease (GER)
and medication use, primarily ACE inhibitors. After exclusion
of these causes, neuropathy should be considered.'

In the larynx, the cough reflex and laryngeal closure are
important mechanisms of protection of the airways, the
same receptors of the larynx are also found in the trachea
and the larger airways and respond to the same pressure
stimuli or irritants. Therefore, shortness of breath may be a
common symptom in patients with predominantly laryngeal
symptoms.?’ In patients with laryngeal neuropathy there is a
sensitization of the cough reflex and a neuropathic response
to the receptor stimuli. In the case, a stimulus such as an
acute episode of allergy, a virus, a nonspecific irritant or a
pharyngolaryngeal reflux (LPR) may develop a chronic cough
due to a laryngeal sensory defect.?

The concept of irritable larynx was introduced by Mor-
rison et al.® Over the years other terms such as post-viral
vagal neuropathy®® and laryngeal sensory neuropathy>?1°
have been used to the same suspected cause: vagal neu-
ropathy. The etiology of neuropathy is uncertain, but viral
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infection is a cause suggested by several authors.>'" The
result is a hypersensitivity of the cough reflex. It is not per-
fectly clear what begins chronic cough but often times it is
noxious stimuli such as allergy, virus or reflux that begins
the cycle'>" and although it may explain the origins it does
not explain why cough then occurs not in the presence of
such stimuli. It appears that there is change in central sen-
sitization that is propagated via the vagus nerve, spinal cord
and other descending pathways that allows for persistence
of the over excitability. "

A vagal neuropathy can also affect other motor branches
of the vagus nerve, resulting in paresis or paralysis of
the vocal folds, paradoxical vocal fold movement (PVFM),
or other sensory branches inducing chronic cough, throat
tickle, globus, sore throat, laryngeal paresthesia and laryn-
gospasm. These symptoms may be aggravated by stimuli
such as phonation, laughter, irritating inhalants, and laryn-
geal palpation.?

Although pharyngeal and laryngeal symptoms tend to be
what brings these patients into the otolaryngologist’s office,
the vagus nerve also has extensive innervation of the aerodi-
gestive tract, including the upper and lower respiratory tract
and digestive tract. Vagal dysfunction can cause changes
in the afferent branches of the reflex laryngeal and diges-
tive reflex arch and various stimuli such as acid can trigger
symptoms.%*

Most every aspect of normal swallowing, digestion and
motility of the upper Gl tract rely on normal vagal function.
Not only does the vagus play a critical role in laryngeal,
pharyngeal and laryngeal function during swallowing, the
vagus is responsible for esophageal motility and peristalsis
which allows proper movement of food down the esophagus
into the stomach. The vagus nerve triggers acid secretion
in the stomach for proper digestion of food and controls
the pyloric valve to allow food to exit the stomach into
the intestines The gall bladder stores bile which when
released, assists in the proper digestion of food. Gall blad-
der function and the release of bile is under control of the
vagus nerve (both directly and indirectly) and pancreatic
secretion of enzymes that assist in digestion and absorp-
tion of nutrients, especially fats and proteins, is partially
controlled by the parasympathetic fibers originating in the
dorsal vagal nucleus and the nucleus ambiguous, then car-
ried by the vagus nerve.'®'” The vagus nerve stimulates
the Sphincter of Oddi to open, allowing bile and pancre-
atic digestive enzymes to pass into the intestines. The vagus
nerve also stimulates intestinal peristalsis and poor peri-
stalsis can result in poor gastric emptying, gastroparesis,
constipation, bloating and discomfort.'®'” Vagal dysfunction
can play an important role in both GERD and LPRD through
reduced esophageal motility and delayed gastric emptying.

Although there are many causes for reflux there are
a group of patients with typical heartburn symptoms but
normal upper endoscopy and esophageal biopsies, nor-
mal esophageal pH test and a close correlation between
patients’ heartburn and reflux events. Such patients are
diagnosed with reflux hypersensitivity. ‘‘Reflux hypersen-
sitivity is very common and together with functional
heartburn accounts for more than 90% of the heartburn
patients who failed treatment with proton pump inhibitor
twice daily’’."® Although surgery and reflux therapy may play
a role in these patients, reflux hypersensitivity is primarily

treated with esophageal neuromodulators, such as tricyclic
anti-depressants and selective serotonin reuptake inhibitors
among others.'® Sensory neuromodulators are also one of the
potential treatments of gastroparesis.'’

This leads back to the question, are there patients with
varied symptoms that have a common physiologic abnormal-
ity either directly through the vagus (vagal neuropathy) or
in the central nervous system (central sensitization) that
results in aberrant information being sent via descending
pathway circuits through the vagus and spinal cord? Clearly,
there are patients who have specific causes for their dys-
function and do not have a generalizable vagal neuropathy or
central/peripheral hypersensitivity. There are patients with
primary LPRD, allergic airway disease, rhinosinusitis and
asthma, autoimmune disorders, environmental or microbi-
ological irritation/inflammation or habitual behaviors that
induce inflammation. These patients are often relatively
easy to tease out and treat. It is the chronic patient who
has been assessed and treated for a number of possible dis-
orders such as LPRD, asthma and allergy but who have not
responded that may have a more generalizable hypersen-
sitivity reaction. It is in these patients where it may be
prudent to do an early trial of a neuromodulator such as
gabapentin, which has both central and descending path-
way action or the tricyclic antidepressants which are both
serotonin-norepinephrine reuptake inhibitors and also work
on the descending pathways.?’ These neuromodulators are
believed to treat the hypersensitivity and central sensitiza-
tion observed in patients with multiple symptoms including
chronic cough and laryngeal hypersensitivity, as they do
for patients with neuropathic pain, and they are becoming
a bigger part of the practice of laryngologists and oto-
laryngologists. Gabapentin is currently recommended by the
American College of Chest Physicians for use in unexplained
chronic cough while the tricyclic antidepressants have been
found to be effective in both chronic cough?' and in globus
where amitriptyline was found to be more effective than
reflux treatemnt.??

The bottom line is that there are some common neuro-
logic themes in many of these somewhat disparate head and
neck complaints and that there may be an underlying uni-
fying process: ‘‘Chronic laryngopharyngeal hypersensitivity
or vagal neuropathy’’. Although treating the underlying spe-
cific conditions and symptoms are needed, failure of therapy
should lead to a consideration of treatment with a neuro-
modulator, and this may not only lead to a more definitive
diagnosis it may provide relief to the patients that they have
often sought for a long time.

Conflicts of interest

The authors declare no conflicts of interest.

References

1. DePietro JD, Stein DJ, Calloway N, Cohen SM, Noordzij PJ.
Chronic laryngopharyngeal neuropathy survey. Laryngoscope.
2014;124:955-60.

2. Pacheco A, Cobeta I. Refractory chronic cough, or the need to
focus on the relationship between the larynx and the esophagus.
Cough. 2013;9:10.


http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0115
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0120

EDITORIAL 403
3. Milan RA, Koufman JA. Vagal neuropathy after upper respiratory 15. Driessen AK, McGovern AE, Narula M, Yang SK, Keller JA, Farrell
infection: a viral etiology? Am J Otolaryngol. 2001;22:251-6. MJ, et al. Central mechanisms of airway sensation and cough
4. Canning BJ. Afferent nerves regulating the cough reflex: mech- hypersensitivity. Pulm Pharmacol Ther. 2017;47:9-15.
anisms and mediators of cough in disease. Otolaryngol Clin N 16. Wood J, Alpers D, Andrews P. Fundamentals of neurogastroen-
Am. 2010;43:14-25. terology. Gut. 1999;45 Suppl. 2:116-16.
5. Vertigan AE, Gibson PG. Chronic refractory cough as a sensory 17. Debas H, Carvajal S. Vagal regulation of acid secretion and gas-
neuropathy. J Voice. 2011;25:596-601. trin release. Yale Biol Med. 1994;67:145-51.
6. Morrison M, Rammage L, Emami A. The irritable larynx syn- 18. Yamasaki T, Fass R. Reflux hypersensitivity: a new func-
drome. J Voice. 1999;13:447-55. tional esophageal disorder. J Neurogastroenterol Motil.
7. Morice AH. Review article: reflux and airway disease. Aliment 2017;23:495-503.
Pharmacol Ther. 2011;33:48-52. 19. Sarosiek |, Bashashati M, McCallum RW. Safety of treatment of
8. Rees CJ, Henderson AH, Belafsky PC. Postviral vagal neuropathy. gastroparesis. Expert Opin Drug Saf. 2016;15:937-45.
Ann Otol Rhinol Laryngol. 2009;118:247-52. 20. Kremer M, Salvat E, Muller A, Yalcin |, Barrot M. Antidepressants
9. Lee B, Woo P. Chronic cough as a sign of laryngeal sensory neu- and gabapentinoids in neuropathic pain: mechanistic insights.
ropathy: diagnosis and treatment. Ann Otol Rhinol Laryngol. Neuroscience. 2016;338:183-206.
2005;114:253-7. 21. Gibson P, Wang G, McGarvey L, Vertigan AE, Altman KW, Bir-
10. Greene SM, Simpson CB. Evidence for sensory neuropathy ring SS, et al. Treatment of unexplained chronic cough: CHEST
and pharmacologic management. Otolaryngol Clin North Am. guideline and expert panel report. Chest. 2016;149:27-44.
2010;43:67-72. 22. You LQ, Liu J, Jia L, Jiang SM, Wang GQ. Effect of low-dose
11. Berry H, Blair RL. Isolated vagus nerve palsy and vagal mononeu- amitriptyline on globus pharyngeus and its side effects. World
ritis. Arch Otolaryngol. 1980;106:333-8. J Gastroenterol. 2013;14:7455-60.
12. Pacheco A. Chronic cough: from a complex dysfunction of the
neurological circuit to the production of persistent cough. Tho- Michael S. Benninger®*, Andrea Campagnolo®
rax. 2014;69:881-3. . 3 Chairman, Head and Neck Institute, The Cleveland Clinic,
13. ?ong WJ, Morice AH. Cough hypersensitivity syndrome: a Cleveland, United States
e .”fore steps forward. Allergy Asthma Immunol  Res. b Self-employed Researcher, Rio de Janeiro, RJ, Brazil
2017;9:394-402.
14. Ji R-R. Neuroimmune interactions in itch: do chronic itch, *Corresponding author.

chronic pain, and chronic cough share similar mechanisms? Pulm
Pharmacol Ther. 2015;35:81-6.

E-mail: benninm@ccf.org (M.S. Benninger).


http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0125
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0130
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0135
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0140
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0145
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0150
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0155
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0160
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0165
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0170
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0175
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0180
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30148-4/sbref0220
mailto:benninm@ccf.org

