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Background:  Human  rhinovirus  (RV)  is  the  most  common  respiratory  virus  and  has  been  associated  with
frequent  and  severe  acute  lower  respiratory  infections  (ALRI).  The  prevalence  of RV  species  among  HIV-
infected  children  in  South  Africa  is  unknown.
Objectives:  To describe  the  prevalence  of respiratory  viruses,  including  RV  species,  associated  with  HIV
status  and  other  clinical  symptoms  in  children  less  than  two years  of  age  with  and  without  ALRI in
Pretoria,  South  Africa.
Study  design:  Nasopharyngeal  aspirates  were  collected  from  105  hospitalized  ALRI  cases  and  53  non-
ALRI  controls  less  than  two  years  of  age.  HIV  status  was  determined.  Common  respiratory  viruses  were
identified  by  PCR,  and RV  species  and  genotypes  were  identified  by semi-nested  PCR,  sequencing  and
phylogenetic  tree  analyses.
Results:  Respiratory  viruses  were  more  common  among  ALRI  cases  than  controls  (83.8%  vs. 69.2%;
p  =  0.041).  RV  was  the  most  commonly  identified  virus  in  cases  with  pneumonia  (45.6%)  or  bronchiolitis
(52.1%),  regardless  of  HIV  status,  as  well  as in  controls  (39.6%).  RV-A  was  identified  in 26.7%  of  cases  and
15.1%  of  controls  while  RV-C  was  identified  in  21.0%  of cases  and  18.9%  of controls.  HIV-infected  children

were  more  likely  to  be diagnosed  with pneumonia  than bronchiolitis  (p < 0.01).  RSV  was  not  identified  in
any  HIV-infected  cases  (n = 15)  compared  with  30.6%  of  HIV-uninfected  cases  (n  =  85,  p =  0.013),  and  was
identified  more  frequently  in  bronchiolitis  than  in pneumonia  cases  (43.8%  vs.  12.3%;  p <  0.01).
Conclusions:  RV-A  and  RV-C  are  endemic  in South  African  children  and HIV  infection  may  be  protective
against  RSV  and  bronchiolitis.

© 2016  Elsevier  B.V.  All  rights  reserved.
. Background

Acute lower respiratory infections (ALRI) account for an esti-

ated 1.3 million deaths each year in children under 5 years of age,

3% of which occur in Africa [1]. Respiratory viruses are the most
ommon cause of respiratory infections in children [2]. Advances
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in molecular methods including polymerase chain reaction (PCR)
have led to increased sensitivity for viral detection and the identifi-
cation of several new viruses and viral species. However, advanced
diagnostics are largely limited to the developed world and stud-
ies investigating a comprehensive range of pathogens are lacking
in African countries. The majority of respiratory viral aetiological
studies in Africa have utilized traditional cell culture and serolog-
ical methods, and data for viruses other than respiratory syncytial

virus (RSV) are scarce. Studies of ALRI in African children published
as recently as 2013 did not screen for common respiratory viruses
such as human rhinovirus (RV), coronavirus and bocavirus [3].
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RV is the most common virus identified in children with respi-
atory infections worldwide and is responsible for upper and lower
espiratory tract infections including pneumonia and bronchiolitis.
he identification of a third RV species, RV-C, first reported in 2006
4,5] has led to several investigations of its prevalence, conducted
redominantly in developed countries. The majority of these stud-

es in hospitalized children found that RV-C was the most prevalent
V species and was often associated with wheezing, asthma and
LRI [4,6–12]. Only three studies have investigated the prevalence
f RV species in African children [13–15], one of which was in South
frican children with acute wheezing illness. Our first hypothesis
as that RV, and more specifically RV-C, is the most common and

evere cause of ALRI in young South African children.
Much of our understanding on the viral aetiology of childhood

LRI in Africa is based on studies conducted prior to the HIV epi-
emic that has engulfed many African countries. Evidence suggests
hat HIV infection plays an important role in the frequency and
utcome of ALRI [16]. Pneumonia is the leading cause of morbid-
ty and mortality in HIV-infected children [17]. Few studies have
nvestigated the viral aetiology of ALRI in HIV-infected children. A
ecent study from South Africa reported that a respiratory virus was
dentified in the majority of both HIV-infected and HIV-uninfected
hildren, with RV being the most frequently identified [18]. No
tudies have investigated RV species in HIV-infected children. Our
econd hypothesis was that all respiratory viruses, including RV-C,
re more prevalent in HIV-infected children than in HIV-uninfected
hildren.

. Objectives

The objective of this study was to describe the prevalence of
espiratory viruses, including RV species, associated with HIV status
nd other clinical symptoms in children less than two  years of age
ith and without ALRI from Pretoria, South Africa.

. Study design

.1. Study population

A prospective case-control study was conducted between July
011 and November 2012 in Pretoria, South Africa. Children 0–2
ears of age admitted to the Steve Biko Academic Hospital or
shwane District Hospital and diagnosed with ALRI were enrolled
s cases and there were no other exclusion criteria. A diagno-
is of pneumonia or bronchiolitis was determined by the treating
hysician using standard diagnostic procedures. Pneumonia was
iagnosed in children with respiratory distress and either chest X-
ay changes (e.g. consolidation or effusion) or auscultatory findings
e.g. crepitations or bronchial breathing) while bronchiolitis was
iagnosed in children with respiratory distress and at least one of
he following; wheeze, chest X-ray changes (e.g. hyperinflation)

r Hoover’s sign (inward movement of the lower rib cage during
nspiration). Age-matched children presenting to the same hospi-
als with a non-respiratory illness or injury over the same period
ere enrolled as controls. Control children were hospitalized for

able 1
opulation demographics of ALRI cases and controls.

ALRI Cases (n = 105) Pneumonia (n

Male, n (%) 71 (67.6%) 37 (64.9%) 

Age  at recruitment in months, mean (SD) 7.14 (5.75) 7.96 (6.26) 

Ethnicity- “black”, n (%) 83 (79.0%) 49 (86.0%) 

HIV-infected,b n (%) 15 (15.0%) 14 (25.0%) 

old values signify the two groups that were being compared and were significantly diffe
a p-Value comparing ALRI cases and non-ALRI controls.
b HIV status for nine children was unknown.
ical Virology 81 (2016) 58–63 59

non-respiratory illnesses including epilepsy, febrile convulsions,
gastroenteritis, elective cardiac surgery, cardiac catheterization
and pre-existing neurological problems. Exclusion criteria for con-
trols included current signs or symptoms of respiratory illness.

3.2. Data and sample collection

A nasopharyngeal aspirate (NPA) was collected from each
child on the day of recruitment. If HIV-infection was not already
documented in hospital records, HIV was tested for using an
enzyme-linked immunosorbent assay (ELISA). If antibodies to HIV
were positive, HIV-infection was confirmed with by PCR (HIV-1
DNA Amplicor test (version 1.5, Roche Molecular Systems, Inc.,
Branchburg, NJ)). A demographic and clinical questionnaire was
administered by the study doctor to parents or guardians of
enrolled cases and controls.

3.3. Virus detection

Common respiratory viruses (adenovirus, RSV, bocavirus,
coronavirus, parainfluenza viruses, influenza viruses and metap-
neumovirus) were identified using a tandem multiplex real-time
PCR assay as previously described [19]. RV identification and
genotyping were based on a molecular method to determine RV
genotypes and to differentiate closely related enteroviruses from
RV [20]. Viral RNA was extracted from a 240 �l volume of NPAs
using the QIAGEN QIAamp Viral RNA Mini Kit (Spin protocol),
reverse transcribed to cDNA, and used for the PCR amplification
of a 260-bp variable sequence in the 5′ non-coding region of the
RV genome using in-house designed primers. The DNA sequence
of the PCR products was  determined by the Australian Genome
Research Facility. Genotypes were assigned based on comparisons
of the 5′ non-coding region sequences with those of 101 clas-
sical serotypes as well as 52 newly identified genotypes using
ClustalX software (Conway Institute, University College Dublin,
Dublin, Ireland). Representative samples of each genotype have
previously been sequenced at the VP4-VP2 coding region to confirm
the species assignment [21,22].

3.4. Statistical analyses

Demographic and clinical symptoms associated with virus
detection were examined using chi-squared (x2) or Fisher’s exact
tests (categorical variables) and analysis of variance (ANOVA) mod-
els (continuous variables). Statistical analyses were performed
using SPSS version 22.0 (SPSS Inc., Chicago, ILL, USA) and a p-
value < 0.05 was considered statistically significant.

4. Results
4.1. Population demographics

One hundred and five ALRI cases and 53 controls were included
in the current analyses. HIV infection was  more common among

 = 57) Bronchiolitis (n = 48) Non-ALRI Controls (n = 53) p-valuea

34 (70.8%) 30 (56.6%) 0.173
6.17 (4.98) 8.80 (7.08) 0.115
34 (70.8%) 44 (83.0%) 0.554
1 (2.3%) 2 (4.1%) 0.049

rent as shown by the p-value.
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Fig. 2. Respiratory viruses identified in nasopharyngeal aspirates of HIV-infected

of co-infections (Supplementary Tables 1–3).
ig. 1. Respiratory viruses identified in nasopharyngeal aspirates of pneumonia
n  = 57) and bronchiolitis (n = 48) cases.

LRI cases than among controls (Table 1). There were no other dif-
erences in the population demographics between the cases and
ontrols. Of the 105 ALRI cases, 57 (51%) were diagnosed with
neumonia (64.9% male) and 48 (46%) were diagnosed with bron-
hiolitis (70.8% male). Of the 15 HIV-infected cases, only one was
iagnosed with bronchiolitis (6.7%) and the rest with pneumonia
93.3%) (p = 0.002).

.2. Respiratory virus identification

Of the 158 NPAs from 105 cases and 53 controls, at least one
espiratory virus was identified in 88 (83.8%) cases and 37 (69.8%)
ontrols (p = 0.041). Table 2 compares viral frequencies between
ases and controls and between pneumonia and bronchiolitis cases.
V was the most common respiratory virus identified in both
neumonia (45.6%) and bronchiolitis cases (52.1%; Fig. 1) and

n controls (39.6%; Table 2). Among the pneumonia cases, aden-
virus (31.6%) was the next most commonly identified virus, while
mong the bronchiolitis cases, RSV (43.8%) was the next most com-
only identified virus. RSV was more common in bronchiolitis

ases (43.8%) than in pneumonia cases (12.3%; p < 0.001, Fig. 1) and
ore common in bronchiolitis cases (43.8%) than controls (17.0%;

 = 0.003). RSV was also more common among HIV-uninfected
ases than among HIV-infected cases (30.6% vs. 0%, p = 0.013;
ig. 2). Among HIV-uninfected children RSV was identified in 34.1%,
0.9% and 10.5% of children aged <6 months (n = 44), 6–<12 months
n = 22) and 12–<24 months (n = 19), respectively. However, no RSV
as identified in HIV-infected children <6 months of age (n = 7),

–<12 months of age (n = 4) or 12–<24 months of age (n = 4).

.3. Rhinovirus species and genotypes

Seventy of 72 (97%) RV-positive NPAs from cases and controls
ere successfully genotyped, of which 36 (51.4%) were RV-A, 2

2.86%) were RV-B and 32 (45.7%) were RV-C (Fig. 3). The fre-
uencies of each genotype identified in cases and controls are

isted in Supplementary Table 4. No single genotype was identi-
ed more than five times in this population, with only one RV-A
enotype and one RV-C genotype being identified five times. There

as no difference in the prevalence of RV species between ALRI

ases and controls, pneumonia and bronchiolitis cases (Table 2) or
IV-infected and HIV-uninfected children.
(n  = 15) and HIV-uninfected cases (n = 85). Cases with unknown HIV status excluded.

4.4. Respiratory viral co-infections

Of the 105 cases with at least one respiratory virus identified,
34 (32.4%) had a single virus infection, while co-infection of 2, 3, 4
or 5 viruses was  identified in 32 (30.5%), 14 (13.3%), 7 (6.7%) and
1 (1.0%) cases respectively. Of the 53 controls with more than one
respiratory virus identified, 13 (25.0%) had a single virus infection,
while co-infection of 2, 3, 4 or 5 viruses was identified in 15 (26.9%),
7 (13.5%), 1 (1.9%) and 1 (1.9%) controls respectively. RV-adenovirus
was the most common viral co-infection in both cases (16.2%) and
controls (9.4%).

4.5. Clinical symptoms

There were significantly more HIV-infected children among the
pneumonia than bronchiolitis cases and wheeze was reported more
frequently among bronchiolitis than pneumonia cases (Table 3).
RSV was  positively associated with wheeze (p < 0.01) and nega-
tively associated with HIV infection (p = 0.013) and runny nose
(p < 0.047; Supplementary Table 1). No other clinical associations
were observed for any other virus including RV species or number
Fig. 3. Human rhinovirus species identified in ALRI cases (n = 105) and controls
(n  = 53). P-values were not statistically significant and hence not reported.
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Table  2
Viruses and viral species identified in nasopharyngeal aspirates of cases compared with controls and pneumonia cases compared with bronchiolitis cases.

Cases (n = 105) Controls (n = 53) p-value Pneumonia (n = 57) Bronchiolitis (n = 48) p-value

Any virus 88 (83.8%) 37 (69.8%) 0.041 45 (78.9%) 43 (89.6%) 0.141
Rhinovirus (RV)a 51 (48.6%) 21 (39.6%) 0.286 26 (45.6%) 25 (52.1%) 0.509

RV-A  28 (26.7%) 8 (15.1%) 0.242 15 (26.3%) 13 (27.1%) 0.653
RV-B  0 (0%) 2 (3.8%) 0.117 0 (0%) 0 (0%) 0.356
RV-C  22 (21.0%) 10 (18.9%) 0.850 10 (17.5%) 12 (25.0%) 0.440

Respiratory syncytial virus (RSV) 28 (26.7%) 9 (17.0%) 0.175 7 (12.3%) 21 (43.8%) 0.000
RSV-A 18 (17.1%) 8 (15.1%) 0.743 5 (8.8%) 13 (27.1%) 0.013
RSV-B 10 (9.5%) 1 (1.9%) 0.075 2 (3.5%) 8 (16.7%) 0.022

Adenovirus 33 (31.4%) 15 (28.3%) 0.687 18 (31.6%) 15 (31.3%) 0.971
Adenovirus B 16 (15.2%) 4 (7.5%) 0.170 9 (15.8%) 7 (14.6%) 0.864
Adenovirus C 27 (25.7%) 13 (24.5%) 0.871 15 (26.3%) 12 (25.0%) 0.878

Bocavirus 23 (21.9%) 14 (26.4%) 0.527 12 (21.1%) 11 (22.9%) 0.818
Coronavirus 13 (12.4% 6 (11.3%) 0.847 7 (12.3%) 6 (12.5%) 0.973

Coronavirus- 0C43 12 (11.4%) 6 (11.3%) 0.984 6 (10.5%) 6 (12.5%) 0.751
Coronavirus- 229E 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Coronavirus- HKU1 0 (0%) 1 (1.9%) 0.158 0 (0%) 0 (0%)
Coronavirus- NL63 1 (1.0%) 0 (0.0%) 0.476 1 (1.8%) 0 (0%) 0.356

Metapneumovirus 7 (6.7%) 3 (5.7%) 0.806 5 (8.8%) 2 (4.2%) 0.346
Influenzab 8 (7.6%) 2 (3.8%) 0.349 6 (10.5%) 2 (4.2%) 0.221

Influenza A H1N1 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Influenza A H3HA 5 (4.8%) 1 (1.9%) 0.372 3 (5.3%) 2 (4.2%) 0.793
Influenza B 4 (3.8%) 1 (1.9%) 0.514 4 (7.0%) 0 (0%) 0.061
Influenza C 0 (0.0%) 1 (1.9%) 0.158 0 (0%) 0 (0%)

Parainfluenza virus 1–4 10 (9.5%) 3 (5.7%) 0.404 6 (10.5%) 4 (8.3%) 0.703

Bold values signify the two groups that were being compared and were significantly different as shown by the p-value.
a RV overall and RV species numbers differ because two  HRV-positive specimens were
b Some children with adenovirus, coronavirus or influenza virus had two sub-types (

Influenza B.

Table 3
Associations between ALRI diagnosis and clinical symptoms among cases.

Pneumonia (n = 57) Bronchiolitis (n = 48) p-value

HIV-infected 14 (24.6%) 1 (2.3%) 0.002
Cough 52 (91.2%) 46 (95.8%) 0.346
Wheeze 14 (24.6%) 27 (56.3%) 0.001
Shortness of breath 44 (77.2%) 38 (79.2%) 0.808
Fever 31 (54.4%) 29 (60.4%) 0.534
Weak and tired 36 (63.2%) 21 (43.8%) 0.047
Runny nose 22 (38.6%) 25 (52.1%) 0.166
Nasal Congestion 35 (61.4%) 31 (64.6%) 0.737
Sneeze 18 (31.6%) 18 (37.5%) 0.524

B
d

4

4

(
(
a
A

old values signify the two groups that were being compared and were significantly
ifferent as shown by the p-value.

.6. Other factors

.6.1. Age
Comparing viral identification between four age groups

0–<6 months (n = 54), 6–<12 months (n = 28), 12–<18 months

n = 16) and 18–<24 months (n = 7)) for ALRI cases, identification of
t least one respiratory virus increased with age (p = 0.001, Fig. 4).
denovirus and bocavirus were more common among children

Fig. 4. Identification of respiratory viruses by age group in ALRI cases.
 not genotyped.
e.g. one influenza-positive specimen was positive for both Influenza A H3HA and

aged 6–<18 month than among children in the 0–<6 and 18–<24
month age groups (p < 0.01 and p = 0.014 respectively). Influenza
and metapneumovirus increased with age (p = 0.021 and p = 0.040
respectively). Although not statistically significant, RV detection
was highest at 18–<24 months and RSV detection was  highest at
6–<12 months.

4.6.2. Seasonality
More children were recruited during the winter (June–August,

33.8%) and spring (September–November, 33.8%) than autumn
(March–May, 20.0%) and summer (December–February, 12.5%).
Cases and controls were recruited equally throughout the four
seasons (p = 0.223). Comparing viral identification between the
four seasons, overall among the cases and controls, we observed
significant seasonality patterns for RSV, coronavirus, influenza
and metapneumovirus. RSV was identified more often in autumn
(43.2%) and winter (48.6%) than in spring (8.1%) and summer
(0%, p < 0.001), coronavirus was identified more often in winter
(57.9%) and spring (36.8%) than in autumn (5.3%) and summer (0%,
p = 0.035), influenza was  identified most in spring (80%, p = 0.012)
and metapneumovirus was identified more often in autumn (50.0%)
and winter (40.0%) than in spring (10.0%) and summer (0%,
p = 0.050). RV was equally prevalent throughout the seasons. In
cases alone, the observed seasonality patterns were significant for
RSV (p < 0.01) and influenza (p < 0.01). No seasonality patterns were
observed for controls alone.

5. Discussion

Identification of at least one respiratory virus was more com-
mon  among ALRI cases compared with controls (84% vs. 70%). We
identified a higher prevalence of respiratory viruses as well as
viral co-infections (51% in cases and 44% in controls) than previ-

ously reported in young children with or without ALRI in South
Africa [18,23,24]. However, comparable rates have been reported
in paediatric ALRI populations outside South Africa [25], and a pos-
sible explanation for this may  be environmental or genetic factors.



6  of Clin

T
p
m
l
m
c

c
l
c
R
l
a
g
w
w
l
b
i
s

a
d
w
u
H
w
t
H
e
h
H
i
c
W
l
f

A
o
w
p
T
i

c
v
fl
i
i
[
a
i
t

i
(
e
t
i
p
a

a
t
v

2 A.A. Annamalay et al. / Journal

he high viral identification rate among controls challenges the
athogenic role of some viruses. However, viral identification was
ore common among cases than controls, and therefore supports

iterature on the importance of viruses in ALRI. RSV was  more com-
on  in bronchiolitis cases compared with pneumonia cases or with

ontrols, reaffirming the role of RSV in bronchiolitis.
RV was the most common respiratory virus identified in ALRI

ases as well as in controls. RV-A and RV-C were of similar preva-
ence, challenging our hypothesis that RV-C is the most common
ause of ALRI in South African children. In the only other study of
V species in South African children, RV-C was the most preva-

ent [13]. However, Smuts et al. investigated young children with
cute wheezing illness rather than ALRI. Only two studies investi-
ated the prevalence of RV species in children with ALRI in Africa
ith one reporting RV-A as the most common species in children
ith ALRI [15] and the other finding no difference in the preva-

ence between RV-A and RV-C between ALRI cases and controls or
etween ALRI severity groups [14]. Further investigations includ-

ng different ALRI clinical groups may  help ascertain the role of RV
pecies in ALRI.

This is the first study to describe the prevalence of RV species
mong HIV-infected and HIV-uninfected young South African chil-
ren with ALRI. Contrary to our hypothesis, respiratory viruses
ere not more common in HIV-infected children than in HIV-
ninfected children. Surprisingly, RSV was more common in
IV-uninfected children than in HIV-infected children. Consistent
ith our findings, a recent study from South Africa also found

hat RSV and metapneumovirus were identified less frequently in
IV-infected children than in HIV-uninfected children [26]. How-
ver, Moyes et al. found that HIV-infected children in South Africa
ad a higher risk of hospitalization with RSV-associated ALRI than
IV-uninfected children [27]. In another South African study, HIV-

nfected children had a higher prevalence of KI polyomaviruses and
oronavirus-OC43 and a lower prevalence of human bocavirus and

U polyomaviruses than in HIV-uninfected children [18]. There are
imited viral data on HIV-infected children with ALRI [24,28] and
urther studies including a larger HIV-infected cohort are needed.

Of the 15 HIV-infected ALRI cases, only one had bronchiolitis.
n under-representation of HIV-infected children among bronchi-
litis cases has been reported previously in South Africa [16,29]. It
as suggested that altered host responses result in differing clinical
resentations between HIV-infected and uninfected children [29].
he role of HIV-infection on respiratory outcome requires further
nvestigation.

Multiple viral identifications were common in both cases and
ontrols. There were no associations between the number of
iruses and clinical symptoms among ALRI cases. There is con-
icting evidence regarding the association between multiple viral

dentifications and disease severity with some studies report-
ng an association [30–36] and others reporting no differences
37,38]. Using molecular methods, we are unable to differenti-
te sub-clinical infection from pathogen-specific disease. Further
nvestigations including viral load may  contribute to understanding
he role of co-infections.

Identification of at least one respiratory virus was more common
n children 6–18 months of age compared with younger children
0–6 months of age) or older children (18–24 months of age). One
xplanation is increased protection by maternal antibodies during
he first 6 months of life which decreases in the following year as
nfants begin to produce more of their own antibodies which reach
rotective levels after 1–2 years of age. Our findings confirm that
ge is an important risk factor for viral respiratory infection.
A limitation of the study is the small sample size, particularly
mong the HIV-infected group. Secondly, the use of hospital con-
rols rather than community controls may  contribute to the high
iral identification rate among controls. Thirdly, although nasopha-
ical Virology 81 (2016) 58–63

ryngeal identification of viruses has been associated with lower
respiratory tract infections, it also occurs among asymptomatic
individuals and hence, may  not be entirely representative of the
aetiological agents of the lower airway. Since we cannot differen-
tiate asymptomatic from symptomatic infection, a virus-positive
NPA suggests, but does not prove causation. Studies in larger
cohorts including HIV-infected children are needed to better under-
stand the role of respiratory viruses in ALRI and HIV. Nonetheless,
this study has contributed to our understanding of the epidemiol-
ogy and aetiology of respiratory viruses and interactions with HIV
in children hospitalized with ALRI in South Africa.

Ethical approval

This study was  approved by the University of Western Australia
Human Research Ethics Committee and University of Pretoria
Ethics Committees prior to commencement. Written informed con-
sent was  obtained from parents or guardians prior to participation.

Fundings

This study was supported by grants from the National Health
and Medical Research Council, Australia and the National Research
Foundation South Africa.

Competing interests

The authors have no competing interests to declare.

Acknowledgments

The authors thank all the children and families who  participated
in the study. This study resulted from the collaborative work of
groups from the School of Paediatrics and Child Health, Faculty
of Medicine, Dentistry and Health Sciences, University of Western
Australia and the University of Pretoria, South Africa.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at http://dx.doi.org/10.1016/j.jcv.2016.06.002.

References

[1] C.L.F. Walker, I. Rudan, L. Liu, et al., Global burden of childhood pneumonia
and diarrhoea, Lancet 381 (9875) (2013) 1405–1416.

[2] J.B. Mahony, Detection of respiratory viruses by molecular methods, Clin.
Microbiol. Rev. 21 (October (4)) (2008) 716–747.

[3] T. Kwofie, Y. Anane, B. Nkrumah, A. Annan, S. Nguah, M.  Owusu, Respiratory
viruses in children hospitalized for acute lower respiratory tract infection in
Ghana, Virol. J. 9 (1) (2012) 78.

[4] D. Lamson, N. Renwick, V. Kapoor, et al., MassTag polymerase-chain-reaction
detection of respiratory pathogens, including a new rhinovirus genotype, that
caused influenza-like illness in New York State during 2004–2005, J. Infect.
Dis.  194 (2006) 1398–1402.

[5] P. McErlean, L. Shackelton, S. Lambert, M.  Nissen, T. Sloots, I. Mackay,
Characterization of a newly identified human rhinovirus, HRV-QPM,
discovered in infants with bronchiolitis, J. Clin. Virol. 39 (2007) 67–75.

[6] S.K.P. Lau, C.C.Y. Yip, A.W.C. Lin, et al., Cinical and molecular epidemiology of
human rhinovirus C in children and adults in Hong Kong reveals a possible
distinct human rhinovirus C subgroup, J. Infect. Dis. 200 (1) (2009)
1096–1103.

[7] K.E. Arden, P. McErlean, M.D. Nissen, T.P. Sloots, I.M. Mackay, Frequent
detection of human rhinoviruses, paramyxoviruses, coronaviruses, and
bocavirus during acute respiratory tract infections, J. Med. Virol. 78 (9) (2006)
1232–1240.

[8] N. Renwick, B. Schweiger, V. Kapoor, et al., A recently identified rhinovirus

genotype is associated with severe respiratory-tract infection in children in
Germany, J. Infect. Dis. 196 (2007) 1745–1760.

[9] J.A. Bizzintino, W.M.  Lee, I.A. Laing, et al., Association between human
rhinovirus C and severity of acute asthma in children, Eur. Respir. J. 37 (5)
(2011) 1037–1042.

http://dx.doi.org/10.1016/j.jcv.2016.06.002
http://dx.doi.org/10.1016/j.jcv.2016.06.002
http://dx.doi.org/10.1016/j.jcv.2016.06.002
http://dx.doi.org/10.1016/j.jcv.2016.06.002
http://dx.doi.org/10.1016/j.jcv.2016.06.002
http://dx.doi.org/10.1016/j.jcv.2016.06.002
http://dx.doi.org/10.1016/j.jcv.2016.06.002
http://dx.doi.org/10.1016/j.jcv.2016.06.002
http://dx.doi.org/10.1016/j.jcv.2016.06.002
http://dx.doi.org/10.1016/j.jcv.2016.06.002
http://dx.doi.org/10.1016/j.jcv.2016.06.002
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0005
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0010
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0015
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0020
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0025
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0030
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0035
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0040
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0045


of Clin

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[37] N. Schnepf, M.  Resche-Rigon, A. Chaillon, et al., High burden of non-Influenza
viruses in influenza-Like illness in the early weeks of H1N1v epidemic in
A.A. Annamalay et al. / Journal 

10] E.K. Miller, K.M. Edwards, G.A. Weinberg, et al., A novel group of rhinoviruses
is  associated with asthma hospitalizations, J. Allergy Clin. Immunol. 123
(2009) 98–104.

11] E.K. Miller, N. Khuri-Bulos, J.V. Williams, et al., Human rhinovirus C associated
with wheezing in hospitalised children in the Middle East, J. Clin. Microbiol.
46  (1) (2009) 85–89.

12] P. Linsuwanon, S. Payungporn, R. Samransamruajkit, et al., High prevalence of
human rhinovirus C infection in Thai children with acute lower respiratory
tract disease, J. Infect. 59 (2) (2009) 115–121.

13] H. Smuts, L. Workman, H. Zar, Human rhinovirus infection in young African
children with acute wheezing, BMC  Infect. Dis. 11 (1) (2011) 65.

14] C.O. Onyango, S.R. Welch, P.K. Munywoki, et al., Molecular epidemiology of
human rhinovirus infections in Kilifi, coastal Kenya, J. Med. Virol. 84 (5)
(2012) 823–831.

15] S. Esposito, C. Daleno, E. Baggi, et al., Circulation of different rhinovirus groups
among children with lower respiratory tract infection in Kiremba, Burundi,
Eur.  J. Clin. Microbiol. 31 (11) (2012) 3251–3256.

16] S.A. Madhi, M.  Venter, A. Madhi, K. Petersen, K.P. Klugman, Differing
manifestations of respiratory syncytial virus-associated severe lower
respiratory tract infections in human immunodeficiency virus type 1-infected
and uninfected children, Pediatr. Infect. Dis. J. 20 (2) (2000) 164–170.

17] S.M. Graham, HIV and respiratory infections in children, Curr. Opin. Pulm.
Med. 9 (3) (2003) 215–220.

18] M.C. Nunes, Z. Kuschner, Z. Rabede, et al., Clinical epidemiology of bocavirus,
rhinovirus, two  polyomaviruses and four coronaviruses in HIV-infected and
HIV-uninfected South African children, PLoS One 9 (2) (2014) e86448.

19] G.R. Chidlow, G.B. Harnett, G.R. Shellam, D.W. Smith, An economical tandem
multiplex real-time PCR technique for the detection of a comprehensive
range of respiratory pathogens, Viruses 1 (2009) 42–56.

20] W.  Lee, C. Kiesner, T. Pappas, et al., A diverse group of previously
unrecognized human rhinoviruses are common causes of respiratory illness
in  infants, PLoS One 2 (2007) e966.

21] D. Kiang, I. Kalra, S. Yagi, et al., Assay for 5’ noncoding region analysis of all
human rhinovirus prototype strains, J. Clin. Microbiol. 46 (11) (2008)
3736–3745.

22] W.-M.  Lee, R.F. Lemanske, M.D. Evans, et al., Human rhinovirus species and
season of infection determine illness severity, Am.  J. Respir. Crit. Care Med.
186 (9) (2012) 886–891.

23] M.A. Pretorius, S.A. Madhi, C. Cohen, et al., Respiratory viral coinfections
identified by a 10-plex real-time reverse-transcription polymerase chain
reaction assay in patients hospitalized with severe acute respiratory
illness—South Africa, 2009–2010, J. Infect. Dis. 206 (Suppl. 1) (2012)

S159–S165.

24] M.  Venter, R. Lassaunière, T.L. Kresfelder, Y. Westerberg, A. Visser,
Contribution of common and recently described respiratory viruses to annual
hospitalizations in children in South Africa, J. Med. Virol. 83 (8) (2011)
1458–1468.

[

ical Virology 81 (2016) 58–63 63

25] G.R. Chidlow, I.A. Laing, G.B. Harnett, et al., Respiratory viral pathogens
associated with lower respiratory tract disease among young children in the
highlands of Papua New Guinea, J. Clin. Virol. 54 (3) (2012) 235–239.

26] C. Cohen, S. Walaza, J. Moyes, et al., Epidemiology of viral-associated acute
lower respiratory tract infection among children <5 years of age in a high HIV
prevalence setting, South Africa, 2009–2012, Pediatr. Infect. Dis. J. 34 (1)
(2015) 66–72.

27] J. Moyes, C. Cohen, M.  Pretorius, et al., Epidemiology of respiratory syncytial
virus-associated acute lower respiratory tract infection hospitalizations
among HIV-infected and HIV-uninfected South African children, 2010–2011,
J.  Infect. Dis. 208 (Suppl. 3) (2013) S217–S226.

28] M.  Venter, A. Visser, R. Lassauniere, Human polyomaviruses, WU and KI in
HIV  exposed children with acute lower respiratory tract infections in
hospitals in South Africa, J. Clin. Virol. 44 (3) (2009) 230–234.

29] T. Moodley, R. Masekela, O. Kitchin, S. Risenga, R.J. Green, Acute viral
bronchiolitis: aetiology and treatment implications in a population that may
be HIV co-infected, South. Afr. J. Epidemiol. Infect. 25 (2) (2009) 06–08.

30] N. Richard, F. Komurian-Pradel, E. Javouhey, et al., The impact of dual viral
infection in infants admitted to pediatric intensive care unit associated with
severe bronchiolitis, Pediatr. Infect. Dis. J. 27 (3) (2007) 213–217.

31] M.G. Semple, A. Cowell, W.  Dove, et al., Dual infection of infants by human
metapneumovirus and human respiratory syncytial virus is strongly
associated with severe bronchiolitis, J. Infect. Dis. 191 (February (3)) (2005)
382–386.

32] C. Calvo, M.L. García-García, C. Blanco, et al., Multiple simultaneous viral
infections in infants with acute respiratory tract infections in Spain, J. Clin.
Virol. 42 (3) (2008) 268–272.

33] S. Rhedin, J. Hamrin, P. Naucler, et al., Respiratory viruses in hospitalized
children with influenza-like illness during the H1n1 2009 pandemic in
Sweden, PLoS One 7 (12) (2012) e51491.

34] I.A. Echenique, P.A. Chan, K.C. Chapin, S.B. Andrea, J.L. Fava, L.A. Mermel,
Clinical characteristics and outcomes in hospitalized patients with respiratory
viral co-infection during the 2009 H1N1 influenza pandemic, PLoS One 8 (4)
(2013) e60845.

35] D.N. Marcone, A. Ellis, C. Videla, et al., Viral etiology of acute respiratory
infections in hospitalized and outpatient children in Buenos, Aires, Argentina,
Pediatr. Infect. Dis. J. 32 (3) (2013) e105–e110.

36] E.A. Goka, P.J. Vallely, K.J. Mutton, P.E. Klapper, Single, dual and multiple
respiratory virus infections and risk of hospitalization and mortality,
Epidemiol. Infect. 1 (2014) 1–11.
France, PLoS One 6 (8) (2011) e23514.
38] S. Bicer, T. Giray, D. Col, et al., Virological and clinical characterizations of

respiratory infections in hospitalized children, Ital. J. Pediatr. 39 (1) (2013) 22.

http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0050
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0055
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0060
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0065
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0070
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0075
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0080
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0085
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0090
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0095
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0100
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0105
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0110
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0115
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0120
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0125
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0130
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0135
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0140
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0145
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0150
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0155
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0160
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0165
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0170
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0175
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0180
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0185
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190
http://refhub.elsevier.com/S1386-6532(16)30134-2/sbref0190

