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Background: There is accumulating evidence that human rhinovirus (HRV) causes acute lower respiratory
tractinfections (ALRTI). Recently, HRV-C was identified as anew species of HRV, but its spectrum of clinical
disease is not well understood.

Objectives: We investigated the molecular epidemiology, demographic and clinical characteristics of HRVs
among hospitalized children with ALRIs.

ﬁeywomsﬁ o Study design: One hundred and sixty-five nasopharangeal aspirates taken from children <5 years hos-
Hg;g?tr; lrizg(ljowuses pitalized with ALRTIs in Serdang Hospital, Malaysia, were subject to reverse transcriptase-PCR for HRV.
Malaysia Phylogenetic analysis on VP4/VP2 and 5-NCR regions was used to further characterize HRV. Other respi-

ratory viruses were also investigated using semi-nested multiplex RT-PCR assay. Clinical parameters
were analyzed between HRV, RSV and IFV-A mono-infections and between HRV species.
Results: HRV was detected in 54 (33%) patients for both single (36 samples) and multiple (18 samples)
infections, 61.1% (22/36) represents HRV-A strains while the remaining 14 HRV-C. Strain P51was the first
reported representative of HRV98. The majority of the single HRV cases were in the second half of infancy;
HRV-C occurred among older children compared with HRV-A. HRV children were admitted significantly
earlier and less febrile than RSV and IFV-A infection. HRV-C infected children were more likely to have
rhonchi and vomiting as compared to HRV-A. Pneumonia was the most common discharge diagnosis
followed by bronchiolitis and post-viral wheeze in HRV patients.
Conclusion: Our study showed high prevalence of HRVs and detection of HRV-C among hospitalized
children with ALRTIs in Malaysia. Analysis of clinical parameters suggested specific features associated
with HRVs infections and specific HRV groups.

© 2013 The Authors. Published by Elsevier B.V. All rights reserved.

Acute lower respiratory tract infections

sequences in genomic databases revealing greater association of
HRVs with serious ALRTIs such as deadly pneumonia [3-7]. The

1. Background

Human rhinoviruses (HRVs), members of the Picornaviridae,
were first isolated in 1956, are the most prevalent human respira-
tory pathogens [1-3]. Recent developments in HRV detection and
classification methods have led to increasing accumulation of HRV
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reproduction in any medium, provided the original author and source are credited.
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presence of the new HRV-C strain in severe respiratory disease has
further instilled research interest in the clinical impact, molecular
biology and epidemiology of HRVs.

2. Objectives

As research of HRV is limited [8], especially in Asian developing
countries, this study aims to examine the molecular epidemiology,
the demographic characteristics and clinical features including the
newly discovered HRV-C species, among hospitalized children less
than 5 years of age with ALRTI in Malaysia.

1386-6532/$ - see front matter © 2013 The Authors. Published by Elsevier B.V. All rights reserved.
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3. Study design
3.1. Clinical assessment

A study was conducted among children more than one-month-
old and less than 5 years of age with the diagnosis of ALRTI to
the pediatric wards at Hospital Serdang, Selangor, Malaysia, from
June 16 to December 21, 2009, after obtaining approval from both
the Medical Research and Ethics committee (MREC) of the Min-
istry of Health Malaysia and University Putra Malaysia. Selection
of subjects was based on predetermined inclusion and exclusion
criteria. Children who met the final diagnosis for ALRTI had at least
3 of the following: fever, tachypnoea, cough, auscultation findings
indicative of lower respiratory disease (including rhonchi, crack-
les, or bronchial breath sounds) and/or chest retraction supported
with chest radiographic changes, if available, were included and
if nasopharangeal specimens were collected within 24 h of admis-
sion. Children who had one of the followings were excluded from
the study: congenital or acquired immunosuppressive conditions
and patients with conditions posing a potential hazard in obtain-
ing the nasopharyngeal samples. A standardized study protocol
was developed to record demographic and medical history of the
patients, clinical features including symptoms and signs, outcome
of the illness and hospital course, and laboratory and radiological
findings. At the end of the hospitalization, the children’s charts were
reviewed by four of the co-investigators and the clinical diagnosis
was determined by the principal investigator. The clinical diagno-
sis was categorized into pneumonia, bronchiolitis, and post-viral
wheeze.

3.2. Virus detection

During the first 24 h of admission, nasopharyngeal aspirates
(NPA) were taken from each patient. Viral genome was extracted
using MagMAX Viral RNA Isolation Kit (Applied Biosystems, CA,
USA). Detection of HRV was performed via reverse transcription on
RNA extracts using RevertAid H Minus First Strand cDNA synthe-
sis kit (Fermentase, USA). PCR was performed for all the samples
using primers that amplified a fragment encompassing the VP4/VP2
region and the hyper-variable region in the 5-NCR of human
rhinoviruses [9]. Both strands of PCR products were sequenced
using ABI 3730 xI DNA Analyzer (Applied Biosystems). Specimens
were also being tested for respiratory syncytial virus (RSV), human
metapneumovirus (HMPV), influenza virus (IFV) type A and B,
parainfluenzavirus 1-4 (PIV1-4), coronaviruses (HCoV) 0C43 and
229E[10], human bocavirus (HBoV) and human adenovirus (HAdV)
using PCR [11,12].

3.3. Sequence analysis

Raw sequence data were analyzed using Vector NTI Suite 10
(Invitrogen Corp., Carlsbad, CA, USA), assembled using Contig
Express and aligned using AlignX software. Multiple sequence
alignments were made utilizing MEGA4 software [13] with default
parameters followed by manual editing. Phylogenetic tree was
estimated with MEGA4 using neighbor-joining method [14] with
maximum composite likelihood model with 1000 bootstrap repli-
cates [15]. The nucleotide and deduced amino acid sequences
of the VP4/VP2 regions were compared with those of HRV-A,
HRV-B and HRV-C strains using reference sequences available in
the GenBank using BLAST (Basic Local Alignment Search Tool -
http://blast.ncbi.nlm.nih.gov/). The sequences generated in this
study were submitted to GenBank under accession numbers
HMO044162 to HM044201.

Table 1

Multiple HRV Infections (n=18).
Pathogens No. %
Total 18 100
HRV +RSV 11 61.1
HRV +HMPV 2 111
HRV +PIV-2 1 5.5
HRV +RSV + HAdV 1 5.5
HRV +RSV +HBoV 1 5.5
HRV +FluA + HAdV 2 111

3.4. Statistical analysis

Demographic and clinical parameters were compared between
HRV, RSV, and IFV-A mono infections and also among HRV
species. Pearson chi-square or Fisher's exact test were used
for categorical variables. The student’s independent sample t-
test or non-parametric Mann-Whitney U test, ANOVA tests or
Kruskal-Wallis test were applied for continuous variables where
it'sapplicable. All analyses were performed using SPSS version 16.0.
p-Values of <0.05 were considered statistically significant.

4. Results
4.1. Occurrence of the viruses

A total of 165 children <5 years of age who fulfilled the inclusion
criteria were enrolled in the study. RSV (49/165, 29.7%) was found
to be the main single virus detected from the study population,
followed by HRV (36/165, 21.8%) and IFV-A (10/165, 6.1%). Multiple
HRV infections were found in 18 samples (10.9%), including 14 in
dual and 4 in triple infections as shown in Table 1. Of these, dual
infection of HRV and RSV (11/18, 61.1%) was the most prevalent
multiple infection recorded. In total, 54 out of 165 (32.7%) samples
were found infected with HRV.

Out of 36 HRV single infections, 25 (69.4%) were male. The mean
age of HRV patients was 11.8 ranging from 2.0 to 45.1 months. They
were older than children infected with RSV and younger than IFV-A
patients (mean age of 9 and 12.7 months respectively). The mean
age of HRV-C infections was significantly higher than HRV-A infec-
tions (16.3 vs. 7.1 months). The majority of the HRV-A infections
were found in children of 6-11 months of age; while the peak age
of patients hospitalized with HRV-C was 12-23 months.

4.2. Clinical features of HRV infections vs. RSV and IFV-A
infections

The clinical features of children infected with HRV, RSV and
IFV-A are shown in Table 2. HRV infected patients were admitted
earlier compared to RSV and influenza; children with HRV pre-
sented to the hospital after a mean duration of 1.9 days (ranged
1-9 days) as compared with HRV (4.0 days, p=<0.001) and IFV-A
(4.8 days, p=0.002). In terms of respiratory features, there were
no distinctive differences among the three infections. However,
fever occurred less often in HRV infections than in RSV and IFV-
A. Temperature equal or above 38 °C was presented in 17% of HRV
as compared with 33% of RSV and 30% of IFV-A infections. Major-
ity of the HRV patients were hospitalized for shorter duration and
received less antibiotic, particularly in comparison to RSV. Disease
severity characterized by need of oxygen, admission to intensive
care unit (only one case of HRV) and prolonged hospital stay did
not differ among the studied virus groups. Diarrhea was less com-
mon in HRV single infections as compared with IFV-A (8.3% vs. 40%,
respectively, p=0.031). Leukocytosis occurred significantly more
frequently in HRV single infections than in RSV (p=0.035). Differ-
ential count showed neutrophilic predominance in HRV compared
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Table 2
Demographic and clinical characteristics of RSV, HRV, and IFVA single infections.
Variables RSV HRV IFVA p-Value
(n=49) (n=36) (n=10)
Demographic characteristics
Gender, male 32(65.3) 25(69.4) 6(60) 0.257
Mean age (months) 9+73 11.8+10.3 12.67 +84
Age groups
0-5 21 (42.9) 8(22.2) 2(20) 0.047; HRV vs. RSV
6-11 14(28.6) 17(47.2) 3(30)
12-23 11(22.4) 7(19.4) 4 (40)
24-59 3(6.1) 4(11.1) 1(10)
Clinical characteristics
DOS*P 4.0+3.5 1.9+2.1 4.8+2.7 <0.001¢; HRV vs. RSV; 0.002¢; HRV vs. IFV A
Fever 44 (91.8) 24 (66.7) 10 (100) 0.003%; HRV vs. RSV; 0.044°; HRV vs. IFV A
Cough 45 (100) 36 (100) 10(100) 0.570¢
Rhinorrhea 44(89.8) 28(77.8) 9(90) 0.162¢
Difficulty breathing 42(85.7) 32(88.9) 8 (80) 0.7334
Chest crepitation 44(89.8) 30(83.3) 10 (100) 0.319
Rhonchi 29(59.2) 23(63.9) 6(60) 0.977
Vomiting 23(46.9) 20(55.6) 6 (60) 0.815
Diarrhea 7(14.3) 3(8.3) 4 (40) 0.031%; HRV vs. IFV A
Laboratory findings
Hemoglobin (g/dL) 112+13 114+14 113+1.2 0.934
WBC > 15.0 (x10° cells/L) 6(12.2) 13(37.1) 1(10) 0.035'; RSV vs. HRV
>7.5 (x10° cells/L) 7 (14.3) 13(37.1) 2(20) 0.015%; RSV vs. HRV
Platelet (10°/L) 360+105 398 +139 368 +142 0.488
Abnormal chest X-ray 23(46.9) 14(40.0) 4(57.1) 0.747
Hospital course
Duration of hospitalization
1-2 days 6(12.8) 6(17.6) 2(20) 0.011; RSV vs. HRV¢
3-4 days 16(34.0) 21(61.8) 4 (40)
>5 days 25(53.2) 7(20.6) 4 (40)
Antibiotic therapy 41 (87.2) 22 (64.7) 8 (80) 0.016; RSV vs. HRV¢
Clinical diagnosis
Pneumonia 34(69.4) 23(63.9) 8(80) 0.6114
Bronchiolitis 13(26.5) 8(22.2) 2(20) 0.853¢
Post-viral wheeze 2(4.1) 5(13.9) 0 0.149¢

The bold values represent significant results.

Duration from onset of symptoms to admission.
All the values are presented as mean + SD.

Pearson y.

a
b
¢ Mann-Whitney U test.
d
¢ Fisher’s exact test.

f The Kruskal-Wallis one-way analysis of variance was used.

with RSV patients (p=0.015). Pneumonia was the most common
discharge diagnosis among HRV patients followed by bronchiolitis
and post-viral wheeze.

4.3. Clinical features of HRV-A vs. HRV-C infections

Vomiting occurred almost two times more with HRV-Cy57 infec-
tion (p=0.036), as shown in Table 3. HRV-C patients were more
likely to present with rhonchiin comparison to HRV-A (86% vs. 47%,
respectively, p=0.024). The study also showed that HRV-C patients
tended to have a higher neutrophil count (p =0.032) while lympho-
cytosis was associated with HRV-A (p =0.009). Post-viral wheeze
was more common with HRV-C infections. Disease severity char-
acterized by need of oxygen, admission to intensive care unit (only
one case of HRV) and prolonged hospital stay did not differ among
the studied species.

4.4. Phylogenetic analysis

HRV single infections were subjected to sequencing as the
study aimed at looking into different variables of the single infec-
tions. Thirty-three of 36 HRV single samples were retrieved in
sequencing. Additionally three HRV samples co-infected with other
viruses were also sequenced. All 36 genetically typed HRV strains

clustered close to a previously reported clinical strain in GenBank,
except strain P51 which became the first reported representative of
HRV98. HRV-A strains represented the majority detection (22/36,
61.1%)asshowninFig. 1. They grouped along with prototype strains
into 15 different serotypes including 12 (5), 22 (1), 24 (3), 32 (1),
34(1),39(1),41(1),43(1),46(1),47 (1),56(2),62(1),89(1),98
(1), and 101 (1). We found that 14 (39%) of the samples were clus-
tered in the separate clad distinct from HRV-A and HRV-B, along
with representative strains of HRV-C (Fig. 2). HRV-B strains were
not among the typed strains. The nucleotide similarities to clos-
est prototype strain in HRV-A, varied from 85.1% to 95.0%, while
the closest genetic relatives were observed with a variation range
of 91.2% to 99.8%. The respective HRV-C strain similarities var-
ied from 87.5% to 98.9%. Genetic analysis used for typing revealed
four human enterovirus (HEV) strains in species HEV-B, HEV-C and
HEV-D. However, it should be noted here that the VP4/VP2 region
used for genetic typing of HRV strains does not unequivocally allow
typing of HEV strains due to greater sequence similarity between
strains within species.

5. Discussion

A significant burden of HRV infection, was found in 54 out of
165 patients (33%), and this concurs with previous studies with a
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Fig. 1. Neighbor-joining dendrograms depicting phylogenetic relationships of human rhinovirus species A strains of this study in the 420 nucleotide region in VP4/VP2.
Red types indicate strains of this study while reference sequences are shown in black. Branches showing >70% bootstrap support are indicated. (For interpretation of the
references to color in this figure legend, the reader is referred to the web version of the article.)

rate varying from 26% to 33% in a hospitalized pediatric patient
[8,16-20]. This contradicts with the traditional notion that HRV
is only associated with upper respiratory tract infections. Ear-
lier studies indicated that the clinical value of positive PCR is
somewhat disputable among patients with ALRTI [3,7,19,21] as
asymptomatic HRV infections is known to occur in 15-30% of indi-
viduals. Several subsequent clinical studies of small numbers of
selected patients showed that HRV can replicate in lower respira-
tory tract. This finding concluded that detection of HRV especially
in children less than 2 years does not simply represent asymp-
tomatic infection but is related to true infection [7,22]. In addition,
the ability of HRV to infect lower respiratory airways and to induce

cytotoxicity to bronchial epithelium has been shown experimen-
tally among immunocompetent individuals [18].

In this study the most prevalent combination was found
between HRV and RSV. The combination of HRV and RSV as a main
double infection has been reported by others [16,18,23,24]. High
incidence of HRV coupled with RSV infection could be explained by
the substantial overlapping of monthly distribution observed for
these 2 viruses during the study period [23].

The relatively recent application of molecular study of PCR
based methods for HRV has identified several novel HRVs, includ-
ing HRV-C. Our study showed that HRV-B was absent while HRV-A
predominates from HRV-C. This finding seems to reinforce that
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HRV-B is a minor species worldwide; however it concurs with most
findings by other investigators as HRV-A was the most prevalent
compared to the other species. This may reflect apparent seasona-
lity or yearly variation of circulating HRV. On the other hand, it may
be associated with HRV-B of a milder form of disease presentation
and consequent of lesser rate of hospitalization.

Consistent with other findings, our study showed that HRV
infected children are older than those with RSV infections and
younger than those with IFV-A infections [25,8]. The results support
the importance of HRV infections among infants with acute respira-
tory infections [3,22] especially in its second half. HRV-A infections
were more likely to occur during infancy as compared with HRV-C,
further corroborating the findings that HRV-A infections are less
prevalent in older age group as compared with HRV-C [26,27].

Few studies have described the clinical characteristics of HRV
ALRI in infants and young children. Our study revealed that HRV
infected children were hospitalized earlier in the course of their

disease and were less febrile on presentation as compared to RSV
and IFV-A infections. They were also more likely to be discharged
earlier and tend to receive lesser antibiotics as compared to the
other two infections, especially to RSV. HRV is known to have a
shorter incubation period and hence presented earlier as compared
with HRV or occasionally with IFV-A especially with HIN1 infec-
tion. This could be explained further in terms of the cytopathology
on the respiratory epithelial cells as HRV is the least invasive with
minimal cell damage and secondary bacterial infection is far less a
complication compared to RSV and IFV. As a result, patients were
subjected to lesser antibiotics and stayed shorter in the hospital
as seen in this study. However, neutrophilia as documented in the
present study may not reflect secondary bacterial infection in HRV.
Several studies in the past, acknowledged the increase infection in
both peripheral and airway neutrophils as a risk to development of
asthmatic exacerbations. On the other hand, IFA-A infection tended
to be associated with diarrhea, as the infection usually resulted in
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Table 3
Clinical characteristics of HRV-A and HRV-C single infections.
Variables HRV-A HRV-C p-Value
(n=19) (n=14)

Demographic characteristics

Gender, male 15 (78.9%) 8(57.1%) 0.178

Mean age (months)

Age groups 7.1+3.8 16.3+11.0 0.01
0-5 6(31.6) 2(14.3) 0.007
6-11 11(57.9) 4(28.6)

12-23 2(10.5) 5(35.7)
24-59 0 3(21.4)

Clinical characteristics

Fever 14(73.7) 8(57.1) 0.459

Cough 19 (100) 14 (100) 0.67

Rhinorrhea 15(78.9) 10(71.43) 0.695

Difficulty breathing 17 (89.5) 13(92.9) 1

Vomiting 8(42.1) 11(78.6) 0.036

Chest recession 16 (84.2) 13(92.9) 0.62

Chest crepitation 15(78.9) 13(92.9) 0.366

Rhonchi 9(47.4) 12(85.7) 0.024

Laboratory findings

WBC > 15.0 (x10° cells/L) 6(31.6) 5(38.5) 0.721

ANC (x10° cells/L) 46+25 7.3+43 0.032¢

ALC (x10° cells/L) 73+3.8 45+1.8 0.009¢

Platelet (10°/L) 417 £135 348 +126 0.157¢

Hospital course

Mean DOH*"? 4.18+£2.430 4.07 £1.439 0.554¢

Antibiotic therapy 10(58.8) 10(71.4) 0.707¢

Supplemental O, 14/17 (82.4) 11/13(84.6) 1.000¢

Underlying disease

Asthma 3(15.8) 1(7.1) 0.451

Clinical diagnosis

Pneumonia 12(63.2) 9(64.3) 0.947¢

Bronchiolitis 6(35.3) 2(14.3) 0.241¢

Post-viral wheeze 1(5.9) 3(21.4) 0.158¢

Normal ranges (Reference: International Federation of Clinical Chemistry (IFCC)):
WBC: 4.5-13.5; neutrophil: 2.0-6.0; lymphocyte 5.5-8.5; platelet: 150-400. The
bold values represent significant results.

2 Duration from onset of symptoms to admission.

b All the values are presented as mean =+ SD.

¢ t-Test was used.

4 Mann-Whitney test was used.

¢ Fisher’s exact test.

a more systemic involvement with direct invasion of the gastroin-
testine by the virus [28].

This study further distinguishes certain clinical features of the
two species of HRV in ALRTI. Although in general, the clinical
presentations were comparable for both HRV-A and C, rhonchi
and vomiting were more common in HRV-C infected children as
compared to HRV-A. In our study, the presence of rhonchi was
associated with ALRTI rather than asthma, as only one had asthma
as an underlying disease. As shown in previous studies, this find-
ing further supports the role of HRV-C among patients with febrile
wheeze in ALRTI. A large clinical cohort study indicated that this
group of children has a preexisting predisposition to asthma in
early childhood. On the other hand, vomiting has not been reported
in other studies as a prominent presentation in HRV-C. Vomiting
with coughing is common in children (post-tussive vomiting) and it
could be related to the wheezing episodes in our study and indicate
a more severe form of infection in HRV-C as compared to HRV-A.
Likewise, no characteristic laboratory finding has been associated
previously with any specific HRV species; the modest increase in
lymphocytes in HRV-A and neutrophils in HRV-C in our study could
be coincidental and probably of no clinical importance. Consistent
with the study by Jin [29], there was no significant difference in
terms of disease severity for both species of HRV. On the other
hand, Miller [8] found that HRV-C patients were more likely to

require supplemental oxygen than HRV-A. The variations could be
partly attributed to bacterial co-infections, viral load and type of
the studied population. Therefore, these data must be interpreted
with some caution.

Several different types were detected including outbreak-like
clusters, e.g. HRV12. Phylogenetic analysis confirmed global preva-
lence of HRV-C strains. This study showed the large variation of
concomitantly circulating HRV strains as reported previously [30].
Due to increased sequence typing efforts during recent years, most
of the HRV strains of this study were shown to have very close
genetic relatives circulating in other geographical areas.

In this study, HRV has been implicated as a cause of hospitaliza-
tion in children with ALRTI in our locality. The dominant presence
of both HRV-A and C concurs with global epidemiologic studies in
other parts of the world. There were also some differences between
the demographic variables, clinical manifestations and laboratory
findings of HRV, RSV and IFV-A infections and within the HRV
species. However, corroboration of the clinical significance and its
pathogenesis will require larger numbers of subjects and should
include a control group with no respiratory infection. The study
could not be generalized as only it involved small numbers and
in-patients are involved. A prospective longitudinal multicenter
population based studies, utilizing quantitative PCR methods, are
needed to better explore and understand the role of HRV in ALRTIs.

Funding

This work was partially supported by grants from the Ministry
of Science, Technology and Innovation Malaysia (Grant Number
5450401).

Conflict of interest

The authors involved in this study have no conflicts of interest
to declare.

Ethical approval

Approval was from both the Medical Research and Ethics com-
mittee (MREC) of the Ministry of Health Malaysia and University
Putra Malaysia. Informed consent was obtained from cares of the
patients.

Acknowledgements

We would like to extend our appreciation to the Director of
Health for allowing us to carry out the above study. We are also
grateful to all the doctors and nurses of the Pediatric Department,
Hospital Serdang for extending their kind assistance in facilitat-
ing the study. We thank Dr. Sharifah Aishah, the radiologist for her
expertise in the interpretation and reporting of the radiographs.

References

[1] Price WH.Theisolation of a new virus associated with respiratory clinical disease
in humans. Proc Natl Acad Sci U S A 1956;42:892-6.

[2] Lamson D, Renwick N, Kapoor V. MassTag polymerase-chain-reaction detec-
tion of respiratory pathogens, including a new rhinovirus genotype, that
caused influenza-like illness in New York State during 2004-2005. ] Infect Dis
2006;194:1398-402.

[3] Kusel MMH, de Klerk NH, Holt PG, Kebadze T. Role of respiratory viruses in acute
upper and lower respiratory tract illness in the first year of life a birth cohort
study. Pediatr Infect Dis ] 2006;25:680-6.

[4] JuvenT, Mertsola J, Waris M. Etiology of community-acquired pneumonia in 254
hospitalized children. Pediatr Infect Dis ] 2000;19:293-8.

[5] Tsolia MN, Psarras S, Bossios A, Audi H, Paldanius M. Etiology of community-
acquired pneumonia in hospitalized school-age children: evidence for high
prevalence of viral infections. Clin Infect Dis 2004;39:681-6.


http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0005
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0010
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0015
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0020
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0025

M.R. Etemadi et al. / Journal of Clinical Virology 58 (2013) 671-677 677

[6] Cevey-Macherel M, Galetto-Lacour A, Gervaix A, Siegrist CA, Bille ], Bescher-
Ninet B, et al. Etiology of community-acquired pneumonia in hospitalized
children based on WHO clinical guidelines. Eur J Pediatr 2009;168:1429-36.

[7] Piotrowska Z, Vazquez M, Shapiro ED, Weibel C, Ferguson D, Landry ML, et al.
Rhinoviruses are a major cause of wheezing and hospitalization in children less
than 2 years of age. Pediatr Infect Dis | 2009;28:25-9.

[8] Miller EK, Khuri-Bulos N, Williams ]V, Shehabi AA, Faouri S, Al Jundi I, et al.
Human rhinovirus C associated with wheezing in hospitalised children in the
Middle East. J Clin Virol 2009;46:85-9.

[9] Savolainen C, Blomqvist S, Mulders MN, Hovi T. Genetic clustering of all 102
human rhinovirus prototype strains: serotype 87 is close to human enterovirus
70. ] Gen Virol 2002;83:333.

[10] Bellau-Pujol S, Vabret A, Legrand L, Dina ], Gouarin S, Petitjean-Lecherbonnier
J, et al. Development of three multiplex RT-PCR assays for the detection of 12
respiratory RNA viruses. J Virol Methods 2005;126:53-63.

[11] Lu X, Erdman DD. Molecular typing of human adenoviruses by PCR and sequenc-
ing of a partial region of the hexon gene. Arch Virol 2006;151:1587-602.

[12] Allander T, Tammi MT, Eriksson M, Bjerkner A, Tiveljung-Lindell A, Andersson
B. Cloning of a human parvovirus by molecular screening of respiratory tract
samples. Proc Natl Acad Sci U S A 2005;102:12891-6.

[13] Tamura K, Dudley ], Nei M, Kumar S. MEGA4: Molecular Evolutionary Genetics
Analysis (MEGA) software version 4.0. Mol Biol Evol 2007;24:1596-9.

[14] Saitou N, Nei M. The neighbor-joining method: a new method for reconstructing
phylogenetic trees. Mol Biol Evol 1987;4:406-25.

[15] Hillis DM, Bull JJ. An empirical test of bootstrapping as a method for assessing
confidence in phylogenetic analysis. Syst Biol 1993;42:182-92.

[16] Chung JY, Han TH, Kim SW, Kim CK, Hwang ES. Detection of viruses identified
recently in children with acute wheezing. ] Med Virol 2007;79:1238-43.

[17] Lau SKP, Yip CCY, Lin AWC, Lee RA, So LY, Lau YL, et al. Clinical and molecular epi-
demiology of human rhinovirus C in children and adults in Hong Kong reveals a
possible distinct human rhinovirus C subgroup. J Infect Dis 2009;200:1096-103.

[18] Papadopoulos NG, Moustaki M, Tsolia M, Bossios A, Astra E, Prezerakou A, et al.
Association of rhinovirus infection with increased disease severity in acute bron-
chiolitis. Am J Respir Crit Care Med 2002;165:1285-9.

[19] Peltola V, Jartti T, Putto-Laurila A. Rhinovirus infections in children: a
retrospective and prospective hospital-based study. ] Med Virol 2009;81:
1831-8.

[20] Miller EK, Lu X, Erdman Dean D, Poehling Katherine A, Zhu Y, Griffin Marie
R, et al. Rhinovirus-associated hospitalizations in young children. J Infect Dis
2007:773-81.

[21] Peltola V, Waris M, Osterback R, Susi P, Hyypia T, Ruuskanen O. Clinical effects
of rhinovirus infections. J Clin Virol 2008;43:411-4.

[22] Jartti T, Lehtinen P, Vuorinen T. Respiratory picornaviruses and respiratory syn-
cytial virus as causative agents of acute expiratory wheezing in children. Emerg
Infect Dis 2004;10:1095-101.

[23] Paranhos-Baccala G, Komurian-Pradel F, Richard N, Vernet G, Lina B, Floret D.
Mixed respiratory virus infections. J Clin Virol 2008;43:407-10.

[24] Richard N, Komurian-Pradel F, Javouhey E, Perret M, Rajoharison A, Bagnaud A,
et al. The impact of dual viral infection in infants admitted to a pediatric inten-
sive care unit associated with severe bronchiolitis. Pediatr Infect Dis | 2008;27:
213-7.

[25] Korppi M, Kotaniemi-Syrjdnen A, Waris M. Rhinovirus-associated wheezing in
infancy: comparison with respiratory syncytial virus bronchiolitis. Pediatr Infect
Dis ] 2004,23:995-9.

[26] Miller EK, Edwards KM. A novel group of rhinoviruses is associated with asthma
hospitalizations. J Allergy Clin Immunol 2008;123:98-104.

[27] Piyada L, Sunchai P, Rujipat S, Nawarat P, Jarika M, Apiradee T, et al. High
prevalence of human rhinovirus C infection in Thai children with acute lower
respiratory tract disease. J Infect 2009;59:115-21.

[28] Price DA, Postlethwaite R], Longson M. Influenza virus A2 infections presenting
with febrile convulsions and gastrointestinal symptoms in young children. Clin
Pediatr 1976;15:361-7.

[29] Jin Y, Yuan X-H, Xie Z-P, Gao H-C, Song J-R, Zhang R-F, et al. Prevalence
and clinical characterization of a newly identified human rhinovirus c species
in children with acute respiratory tract infections. J Clin Microbiol 2009;47:
2895-900.

[30] Savolainen C, Mulders MN, Hovi T. Phylogenetic analysis of rhinovirus isolates
collected during successive epidemic seasons. Virus Res 2002;85:41-6.


http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0030
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0035
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0040
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0045
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0050
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0055
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0060
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0065
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0070
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0075
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0080
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0085
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0090
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0095
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0100
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0105
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0110
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0115
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0120
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0125
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0130
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0135
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0140
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0145
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150
http://refhub.elsevier.com/S1386-6532(13)00197-2/sbref0150

