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Cerebrovascular Objective: Dyspnea is a relevant outcome to be taken into consideration during stroke reha-
accident; bilitation. Prevalence, severity, and effects of this condition on individuals with stroke remain
Activities of daily uncertain. This study investigated the prevalence and severity of dyspnea after a stroke, as
living; well the associations between dyspnea, activity limitations, and participation restrictions.
Social participation; Methods: A telephone-based survey was conducted with 285 individuals with stroke. The survey
Rehabilitation; included information regarding the onset and severity of the dyspnea, activity limitations, and
Cross-sectional participation restrictions. Prevalence of dyspnea was reported as percentage of individuals who
studies had the symptom. Chi-square tests were used to investigate the associations between dyspnea,

activity limitations, and participation restrictions. Relative risks and respective 95% confidence
intervals were calculated.

Results: Out of the 285 participants, 124 (44%) reported having dyspnea after stroke. Severe
symptoms were reported by 51% of the participants with dyspnea. In addition, dyspnea limited
activity and restricted social participation in 85% and 49% of the participants, respectively. Dys-
pnea was significantly correlated with activity limitations (r=0.87; 95% Cl 0.82-0.92; p<0.01)
and participation restrictions (r=0.53; 95% Cl 0.46-0.62; p<0.01). The analyses indicated that
individuals with dyspnea were more likely to report that it limited their activities (RR: 6.5; 95%
Cl 4.3-9.9) and restricted social participation (RR: 1.7; 95% Cl 1.5-2.0).

Conclusions: Dyspnea is an important symptom after stroke and showed to be associated with
activity limitations and restrictions in community participation. Earlier detection of dyspnea
in people with stroke, followed by appropriate management, is strongly recommended and has
the potential to improve activity and social participation.
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Introduction

Stroke is the second leading global cause of death and
the main cause of disability worldwide." This condi-
tion affects not only the muscles of the upper and
lower limbs, but also those of the respiratory system.?™*
Patients with stroke typically demonstrate atypical breath-
ing patterns,*> decreased ventilatory function,®’ weakness
of the respiratory muscles,”® and reduced diaphrag-
matic activity.”'® This abnormal respiratory function
may lead to dyspnea in conditions of high and even
under low effort demands, which in turn, may interfere
with the performance of daily activities and community
participation.?=+%1

Although dyspnea is seldom the predominant com-
plaint in patients with primary neuromuscular diseases,?
it may be a significant symptom in patients, who show
generalized muscle weakness, such as people who suf-
fered a stroke. Weakness of the respiratory muscles,
associated with sedentary lifestyles and deconditioning,
may increase dyspnea after stroke, increase the risk
of hospital admissions due to respiratory complications,
which are the leading causes of non-vascular deaths after
stroke. >4

Multiple aspects related to dyspnea, such as the preva-
lence, severity, and frequency have been investigated
in the general community and in several health condi-
tions, such as lung diseases and heart failure.”'® Quoted
prevalence rates for dyspnea vary widely for the gen-
eral community (1-32%)," lung diseases (55%),'¢ chronic
obstructive pulmonary disease (82%),"” and heart failure
(47%)."® This variability suggests that dyspnea may be influ-
enced by characteristics, such as age, clinical diagnosis,
comorbidities, levels of physical activity, and, therefore,
investigation of this relevant symptom should be, at least,
disease-specific. It is also known that dyspnea negatively
interferes with the ability to perform everyday activities
and reduces the perceived quality of life of older individ-
uals and people with respiratory diseases.''*20 Although
dyspnea seems to be a clinically relevant outcome to be
taken into consideration during rehabilitation,?'~%* its preva-
lence, severity, and effects on the stroke population remain
unclear. This information is required to help planning effec-
tive interventions, which could help minimizing the effects
of dyspnea on daily activity and social participation. Due
to the respiratory muscle weakness and sedentary lifestyles
adopted by most individuals with stroke,’? it was expected
that the prevalence of dyspnea would be high in indi-
viduals with stroke, compared to those of the general
population.

Therefore, the aims of the present study were to
investigate the prevalence and severity of dyspnea after
stroke, as well the associations between dyspnea, activity
limitations, and participation restrictions. The specific
research questions were:

1. What is the prevalence and level of severity of dyspnea
in people, who suffered a stroke?

2. Is dyspnea associated with activity limitations and/or
participation restrictions?

Methods

For this cross-sectional, observational study, a telephone-
based survey was conducted with individuals with stroke.
Participants were recruited from the admission lists of
stroke care units of two major public hospitals, from March
2016 to June 2017 and were included if they were >20
years of age and at least three months after the onset of
the stroke. Individuals, who were screened to participate
in a randomized clinical trial on the effects of respiratory
muscle training after stroke,?* were also recruited and inter-
viewed by telephone. The participants, who were unable to
answer simple questions via telephone, such as their names
and ages, were excluded. This study was approved by the
Institutional Research Ethical Committee Review Board Uni-
versidade Federal de Minas Gerais, Belo Horizonte, Minas
Gerais, Brazil (CAAE: 40290114.8.0000.5149) and all parti-
cipants provided written consent.

Interview

A telephone-based survey was developed by the research
team. Two researchers (M.T.M.A. and P.R.A) were trained to
conduct the telephone interviews from a script, and prac-
ticed with 10 healthy individuals, to ensure consistency,
since dyspnea is often thought of as a sensation similar
to pain, which avoids an objective definition assessment.?’
The survey consisted of questions regarding demograph-
ics, characteristics of the stroke, dyspnea and its relation
with activity performance and social participation (Table 1).
For the presence of dyspnea, individuals were questioned
if they began to have the symptom after the stroke. Spe-
cific questions included the severity of dyspnea, which was
measured using the Medical Research Council scale. The
Medical Research Council is a five-point rating scale, sim-
ple to administer, based upon the patient’s perceptions
of dyspnea, while walking distances on level or climbing
stairs,?® which is significantly correlated with other dysp-
nea scales.?” Participants answers were categorized as mild
(score=1), moderate (scores 2 and 3), and severe (scores 4
and 5).%% Additional questions included the frequency, use
of medications, and number of hospital admissions. Lastly,
participants were asked to inform whether dyspnea lim-
ited their activity performance and/or social participation
(Yes/No).

Statistical analyses

Descriptive statistics, tests for normality
(Kolmogorov-Smirnov), and homogeneity of variance
(Levene) were carried out for all outcomes. The preva-
lence of dyspnea was calculated as the percentage of
individuals, who reported having dyspnea after the stroke.
Dyspnea, activity limitations, and participation restric-
tions were dichotomized (Yes/No). Chi-square tests were
used to investigate the directions and magnitudes of the
correlations, as well as the relative risks, along with
respective 95% confidence intervals. All analyses were
performed with the SPSS statistical software 23.0 for
Windows.
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Table 1  Script of the telephone-based interview.

Name: Date: /[
Code:

Sex:( )woman ( )man

Date ofbirth: /[

Civil status:

Schooling:

Occupation:

Living condition: () with children ( )alone ( )with husband/wife/partner ( ) others

I T

Number of stroke episodes: ( ) One () >1

10. Type of stroke: () ischemic () hemorrhagic

11. Side of weakness: ( ) left ( )right

12. Date of the stroke (if more than one, date of the last): /[
13. Hospitalization (days):

14. Associated diseases:

15. Medications:

16. Are you a smoker? ( ) Yes( )No( )Notanymore

How long have you been smoking?

How long have you quitted smoking?

17. Ingeneral, you would say that your health is: ( ) verygood ( )good ( )reasonable ( )bad

18. Did you have any hospitalization for respiratory reasons after the stroke (pneumonia, for example)?

()Yes ( )No Ifyes, when and for how long?
19. Did you received any respiratory muscle strengthening intervention? ( ) Yes () No
20. Have you felt dyspnea (shortness of breath) after the stroke? ( ) Yes ( ) No

() very bad

21. Please, choose the best response to describe your shortness of breath. Medical Research Council grades:

) 1. Not troubled by breathlessness, only with strenuous exercise.
) 2. Short of breath when hurrying on the level or up a slight hill.

) 4. Stop for breath after walking about 100m or after walking a few minutes on the level.

(
(
() 3. Slower than most people of the same age on a level surface or have to stop when walking at own pace on the level.
(
(

) 5. Too breathless to leave the house, or breathless when dressing or undressing.
22. Does dyspnea affect your daily activities? ( ) Yes ( )No

23. Does dyspnea prevent you from participating in social commitments, such as going to churches or visiting relatives? ( ) Yes ( )No

Results
Participant’s characteristics

Out of 523 contacts, a total of 285 individuals (55%), 155
men, participated. The main reasons for non-participation
were not answering the phone, wrong telephone number,
refusals, or deaths. The characteristics of all participants,
as well as those who had and not had dyspnea, are reported
in Table 2. The mean age of the participants was 65 years
(SD 14) and the mean time since the onset of the stroke was
15 months (SD 12). The majority had ischemic stroke (81%)
and reported more than one episode of stroke (70%).

Prevalence and severity of dyspnea

Out of the 285 participants, 124 (44%) reported having dys-
pnea after the stroke. Out of the 124 participants, who had
dyspnea, 16 (13%) reported mild, 45 (36%) moderate, and
63 (51%) severe dyspnea. In addition, 105 participants (85%)
informed that dyspnea limited their daily activities, whereas
51 (49%) informed that dyspnea restricted their social par-
ticipation.

Associations between dyspnea, activity limitations,
and participation restrictions

Dyspnea was significantly correlated with activity limita-
tions (r=0.87; 95% Cl 0.82-0.92; p<0.01) and participation
restrictions (r=0.53; 95% Cl 0.46-0.62; p<0.01). The analy-
ses indicated that individuals, who had dyspnea, were more
likely to report activity limitations (RR: 6.5; 95% Cl 4.3-9.9)
and restricted social participation (RR: 1.7; 95% CI 1.5-2.0).

Discussion

This study aimed at investigating the prevalence and sever-
ity of dyspnea, as well as the associations between dyspnea,
activity limitations, and participation restrictions in people,
who had a stroke, through a telephone-based survey. The
prevalence of dyspnea was 44%. The majority of the respon-
dents reported having moderate to severe dyspnea, which
was associated with activity limitations and participation
restrictions.

The present results indicated that almost half of the
individuals reported some degree of dyspnea after the
stroke. Furthermore, over half of the respondents reported
severe dyspnea, which indicates the need to stop for
breathing after few minutes of walking or breathless sen-
sation during usual everyday activities, such as dressing.?¢
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Table 2 Characteristics of the participants.

With dyspnean =124

Without dyspnean =161 Overalln=285

Age (years), mean (SD) 66 (13)
Sex, men, number (%) 57 (46)
Time since stroke (months), mean (SD) 17 (14)
Number of episodes, number (%)
1 78 (63)
>1 45 (36)
Unknown 1(1)
Type of stroke, number (%)
Ischemic 96 (77)
Hemorrhagic 13 (11)
Unknown 15 (12)
Side of weakness, number (%)
Right 52 (42)
Left 46 (37)
Both 2 (2)
Unknown 24 (19)
Associated diseases, number (%)?
Hypertension 105 (85)
Diabetes 43 (35)
Hypercholesterolemia 34 (27)
Asthma/Bronchitis/COPD 6 (5)
Others 37 (30)
Number of medications, mean (SD) 4 (3)
Smoking, yes, number (%) 10 (8)
Smoking time (years), mean (SD) 27 (15)
No longer smoking, number (%) 60 (48)
Quitted smoking (years), mean (SD) 15 (16)

65 (14) 65 (14)
98 (61) 155 (54)
14 (10) 15 (12)
123 (76) 82 (29)
37 (23) 201 (70)

1(1) 2(1)
136 (85) 232 (81)

8 (5) 21 (8)
17 (10) 32 (11)
57 (35) 109 (38)
72 (45) 118 (42)

1(1) 3(1)
31 (19) 55 (19)
124 (77) 229 (80)
48 (30) 91 (32)
35 (22) 69 (24)

5 (3) 11 (4)
32 (20) 69 (24)

3(3) 4(3)
18 (11) 28 (10)
43 (17) 38 (18)
70 (44) 130 (46)
19 (17) 17 (16)

a Some participants had more than one disease. COPD, chronic obstructive pulmonary disease.

The high prevalence of dyspnea in people with stroke is
worrying, since dyspnea has been shown to be a predic-
tor of mortality related to heart attacks and stroke.?®3
Moreover, the high percentage of respondents with severe
dyspnea turns on a warning signal, as the risk of deaths
significantly increases in people, who have dyspnea of mod-
erate and severe intensities.?”*° The results suggested that
earlier detection and management of dyspnea in people
with stroke requires attention and should not be under
looked.

It is well known that stroke survivors have reduced car-
diorespiratory fitness, and mobility.3"32 The present results
also demonstrated that the majority of the participants, who
had dyspnea, informed that it limited their activities and
restricted their social participation. Participants, who had
dyspnea, were six times more likely to report activity limita-
tion and two times more likely to report restrictions in social
participation. This vicious cycle, i.e., reduced activity and
deconditioning, may result in increased dyspnea, which is
recognized as a key contributor to functional decline, since
dyspneic patients are frequently unable to perform daily life
activities, such as walking, due to the discomfort associated
with breathing.3* Furthermore, this reduced cardiovascular
fitness associated with the biological changes in respira-
tory muscle may propagate components of the metabolic

syndrome,
risks.>*

As dyspnea interferes with many everyday activities
involving both the lower and upper limbs, it is not a sur-
prise that perceived community-participation is restricted.
For instance, if walking ability is poor (particularly walking
speed, walking capacity, and ability to manage stairs) after
stroke, community participation, which includes leisure
activities and social interactions, is expected to be lim-
ited, and people may become housebound and isolated
from society.>>3 Therefore, an early detection of dysp-
nea in people with stroke, and the application of effective
interventions in the treatment of this symptom,® has
the potential to improve daily activities and social par-
ticipation, and reduce the risk of recurrent stroke and
deaths.29’3°’3“'37

The major strength of the present study is the innova-
tion, since is the first to investigate dyspnea after stroke in a
large sample. However, this study is not without limitations.
Although the sample was broad and drawn from various set-
tings, it was not randomly selected and may not, therefore,
be fully representative of the stroke population. Since the
recruitment was conducted on a volunteer basis, the par-
ticipants who agreed to participate, may differ from those
of the general community. In addition, a telephone-based

conferring added morbidity and mortality
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survey may also hold some sources of bias. However,
amongst numerous technological advances in medical care,
the use of telephone for health care management has
increased in scope and application,?® being the telephone-
based surveys appropriate for many chronic disorders,
including stroke.*® Furthermore, the Medical Research
Council proved to be highly suitable for telephone-based
surveys.”® Finally, information regarding levels of motor
impairments and physical activity, use of assistive devices
for walking, and participation in rehabilitation programs,
which could better characterize the sample, was not col-
lected.

Conclusions

In conclusion, the prevalence of dyspnea after stroke was
44% and severe symptoms were reported by 51% of the
participants, who had dyspnea. The presence of dyspnea
was associated with activity limitations and restrictions in
community participation. Earlier detection of dyspnea in
people with stroke, followed by appropriate management,
is strongly recommended and has the potential to improve
daily activities and social participation.

Authors’ contributions

All the authors contributed with the literature search,
analysis of data, manuscript preparation, and review of
manuscript.

Funding

Conselho Nacional de Desenvolvimento Cientifico e Tec-
nologico (CNPq - grant number 304434/2014-0), Fundacéao
de Amparo a Pesquisa de Minas Gerais (FAPEMIG - PPM
00006-14) and Coordenacao de Aperfeicoamento de Pessoal
de Nivel Superior (CAPES) - Brazil (codigo 001).

Conflicts of interest

The authors declare no conflicts of interest.

References

1. Mozaffarian D, Benjamin EJ, Go AS, et al. Heart disease and
stroke statistics - 2015 update: a report from the American
Heart Association. Circulation. 2015;131:e29-e322.

2. Teixeira-Salmela LF, Parreira VF, Britto RR, et al. Respiratory
pressures and thoracoabdominal motion in community-
dwelling chronic stroke survivors. Arch Phys Med Rehabil.
2005;86:1974-1978.

3. Pollock RD, Rafferty GF, Moxham J, et al. Respiratory muscle
strength and training in stroke and neurology: a systematic
review. Int J Stroke. 2013;8:124-130.

4. Luvizutto GJ, Dos Santos MRL, Sartor LCA, et al. Evaluation
of respiratory muscle strength in the acute phase of stroke:
the role of aging and anthropometric variables. J Stroke Cere-
brovasc Dis. 2017;26:2300-2305.

5. Lanini B, Bianchi R, Romagnoli I, et al. Chest wall kinemat-
ics in patients with hemiplegia. Am J Respir Crit Care Med.
2003;168:109-113.

10.

1.

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

. Almeida ICL, Clementino ACR, Rocha EHT, et al. Effects of

hemiplegy on pulmonary function and diaphragmatic dome dis-
placement. Respir Physiol Neurobiol. 2011;178:196-201.

. Jandt SR, Caballero RMS, Junior LAF, et al. Correlation between

trunk control respiratory muscle strength and spirometry in
patients with stroke: an observational study. Physiother Res
Int. 2011;16:218-224.

. Menezes KKP, Nascimento LR, Ada L, et al. Respiratory mus-

cle training increases respiratory muscle strength and reduces
respiratory complications after stroke: a systematic review. J
Physiother. 2016;62:138-144.

. De Troyer A, Zegers De Beyl D, Thirion M, et al. Function of

respiratory muscles in acute hemiplegia. Am Rev Respir Dis.
1981;123:631-632.

Khedr EM, El Shinawy O, Khedr T, et al. Assessment of cor-
ticodiaphragmatic pathway and pulmonary function in acute
ischemic stroke patients. Eur J Neural. 2000;7:323-330.
Britto RR, Rezende NR, Marinho KC, et al. Inspiratory muscular
training in chronic stroke survivors: a randomized controlled
trial. Arch Phys Med Rehabil. 2011;92:184-190.

Parshall MB, Schwartzstein RM, Adams L, et al. An official Amer-
ican Thoracic Society statement: update on the mechanisms,
assessment, and management of dyspnea. Am J Respir Crit
Care Med. 2012;185:435-452.

Billinger SA, Arena R, Bernhardt J, et al. Physical activ-
ity and exercise recommendations for stroke survivors: a
statement for healthcare professionals from the American
Heart Association/American Stroke Association. Stroke. 2014;
45:2532-2553.

Katzan IL, Cebul RD, Husak SH, et al. The effect of pneumo-
nia on mortality among patients hospitalized for acute stroke.
Neurology. 2003;60:620-625.

Tessier JF, Nejjari C, Letenneur L, et al. Dyspnea and 8-year
mortality among elderly men and women: the PAQUID cohort
study. Eur J Epidemiol. 2001;17:223-229.

Tanaka K, Akechi T, Okuyama T, et al. Prevalence and screening
of dyspnea interfering with daily life activities in ambulatory
patients with advanced lung cancer. J Pain Symptom Manage.
2002;23:484-489.

. Millerova H, Lu C, Li H, et al. Prevalence burden of breath-

lessness in patients with chronic obstructive pulmonary disease
managed in primary care. PLOS ONE. 2014;9:e85540.

Shoaib A, Waleed M, Khan S, et al. Breathlessness at rest is
not the dominant presentation of patients admitted with heart
failure. Eur J Heart Fail. 2014;16:1283-1291.

Moody L, McCormick K, Williams A. Disease and symptom sever-
ity, functional status, and quality of life in chronic bronchitis
and emphysema. J Behav Med. 1990;13:297-304.

Arnold SV, Spertus JA, Jones PG, et al. The impact of dysp-
nea on health-related quality of life in patients with coronary
artery disease: results from the PREMIER registry. Am Heart J.
2009;157:1042-1049.

Kim J, Park JH, Yim J. Effects of respiratory muscle and
endurance training using an individualized training device
on the pulmonary function and exercise capacity in stroke
patients. Med Sci Monit. 2014;20:2543-2549.

Sutbeyaz ST, Koseoglu F, Inan L, et al. Respiratory muscle train-
ing improves cardiopulmonary function and exercise tolerance
in subjects with subacute stroke: a randomized controlled trial.
Clin Rehabil. 2010;24:240-250.

Martin-Valero R, De La Casa Almeida M, Casuso-Holgado MJ,
et al. Systematic review of inspiratory muscle training after
cerebrovascular accident. Respir Care. 2015;60:1652-1659.
Menezes KKP, Nascimento LR, Polese JC, et al. Effect of
high-intensity home-based respiratory muscle training on
strength of 1 respiratory muscles after stroke: a protocol for
a randomised controlled trial. Braz J Phys Ther. 2017;21:
372-377.


http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0195
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0200
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0205
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0210
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0215
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0220
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0225
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0230
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0235
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0240
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0245
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0310

316

K.K. Menezes et al.

25.

26.

27.

28.

29.

30.

31.

Branson RD, Blakeman TC, Robinson BR. Asynchrony and dysp-
nea. Respir Care. 2013;58:973-989.

Kovelis D, Segretti NO, Probst VS, et al. Validation of the Modi-
fied Pulmonary Functional Status and Dyspnea Questionnaire
and the Medical Research Council scale for use in Brazilian
patients with chronic obstructive pulmonary disease. J Bras
Pneumol. 2008;34:1008-1018.

Mahler DA, Weinberg DH, Wells CK, et al. The measure-
ment of dyspnea: contents, interobserver agreement, and
physiologic correlates of two new clinical indexes. Chest.
1984;85:751-758.

Paladini L, Hodder R, Cecchini I, et al. The MRC dyspnoea
scale by telephone interview to monitor health status in elderly
COPD patients. Respir Med. 2010;104:1027-1034.

Figarska SM, Boezen HM, Vonk JM. Dyspnea severity, changes
in dyspnea status and mortality in the general popula-
tion: the Vlagtwedde/Vlaardingen study. Eur J Epidemiol.
2012;27:867-876.

Frostad A, Soyseth V, Haldorsen T, et al. Respiratory symp-
toms and long-term cardiovascular mortality. Respir Med.
2007;101:2289-2296.

Dunn A, Marsden DL, Van Vliet P, et al. Independently ambulant,
community-dwelling stroke survivors have reduced cardiores-
piratory fitness, mobility and knee strength compared to
an age- and gender-matched cohort. Top Stroke Rehabil.
2017;24:163-169.

32.

33.

34.

35.

36.

37.

38.

Marsden DL, Dunn A, Callister R, et al. A home- and
community-based physical activity program can improve
the cardiorespiratory fitness and walking capacity of
stroke survivors. J Stroke Cerebrovasc Dis. 2016;25:
2386-2398.

American Thoracic Society. Dyspnea: mechanisms, assessment,
and management. A consensus statement. Am J Respir Crit
Care Med. 1999;159:321-340.

Polese JC, Ribeiro-Samora GA, Lana RC, Rodrigues-De-Paula FV,
Teixeira-Salmela LF. Energy expenditure and cost of walking
and stair climbing in individuals with chronic stroke. Braz J
Phys Ther. 2017;21:192-198.

Alzahrani M, Dean C, Ada L. Relationship between walking
performance and types of community-based activities in peo-
ple with stroke: an observational study. Braz J Phys Ther.
2011;15(1):45-51.

Chou CY. Determinants of the health-related quality of life
for stroke survivors. J Stroke Cerebrovasc Dis. 2015;24:
655-662.

Voll-Aanerud M, Eagan TM, Wentzel-Larsen T, et al. Changes in
respiratory symptoms and health-related quality of life. Chest.
2007;131:1890-1897.

Merino JG, Lattimore SU, Warach S. Telephone assessment of
stroke outcome is reliable. Stroke. 2005;36:232-233.


http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30010-8/sbref0380

	Prevalence of dyspnea after stroke: a telephone-based survey
	Introduction
	Methods
	Interview
	Statistical analyses

	Results
	Participant's characteristics
	Prevalence and severity of dyspnea
	Associations between dyspnea, activity limitations, and participation restrictions

	Discussion
	Conclusions
	Authors’ contributions
	Funding
	Conflicts of interest
	References


