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Neonatal sepsis; Objective: To assess the applicability of salivary C-reactive protein, mean platelet volume,
Salivary CRP; neutrophil-lymphocyte ratio, and platelet lymphocyte ratio in the diagnosis of neonatal sepsis.
Methods: Prospective case-control study of 70 full-term neonates, 35 with sepsis (20 with

Mean platelet i AR ) ; i
proven sepsis and 15 with clinical sepsis) and 35 healthy controls. Serum and salivary C-reactive

\l\llzl:tn:(;;hil/lymphocyte protein concentrations were measured by enzyme-linked immunosorbent assay while mean
ratio; platelet volume, neutrophil-lymphocyte ratio, and platelet lymphocyte ratio were measured
Platelets/lymphocytes by automated blood cell counter.

ratio Results: This study showed statistically significant difference of mean salivary C-reactive pro-

tein between septic neonates and controls (12.0+4.6ng/L vs. 2.8 +1.2ng/L) respectively.
At a cut-off point of 3.48ng/L, salivary C-reactive protein showed 94.3% sensitivity and
80% specificity. Salivary C-reactive protein also showed good predictive accuracy for predict-
ing elevated serum C-reactive protein values in septic neonates. Mean platelet volume and
neutrophil-lymphocyte ratio showed significant difference between septic neonates and con-
trols (10.2+1.2fL vs.8.0+0.5fL; 2.9+1.7 vs. 1.6 £0.4, respectively). At a cut-off point of
10.2fL, mean platelet volume presented 80% sensitivity and specificity. At a cut-off point of
2.7, neutrophil-lymphocyte ratio presented 80% sensitivity and 57.1% specificity.

Conclusion: This study provides support for further studies on the usefulness of salivary C-
reactive protein, mean platelet volume, and neutrophil-lymphocyte ratio as diagnostic markers
for neonatal sepsis.
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PALAVRAS-CHAVE
Sepse neonatal;

PCR salivar;

Volume médio de
plaquetas;

Proporcao de
neutrofilos/linfocitos;
Proporcao de
plaquetas/linfocitos

Proteina C reativa salivar, volume médio de plaquetas e proporcao de
neutrofilos/linfocitos como marcadores de diagnéstico de sepse neonatal

Resumo

Objetivo: Avaliar a aplicabilidade da proteina C reativa (PCR) salivar, do volume médio de pla-
quetas (VMP), a proporc¢ao de neutrdfilos-linfocitos (PNL) e a proporcao de plaquetas/linfocitos
(PPL) no diagndstico de sepse neonatal.

Métodos: Estudo caso-controle prospectivo de 70 neonatos a termo, 35 com sepse (20 com
sepse comprovada e 15 com sepse clinica) e 35 controles saudaveis. As concentragdes de PCR
no soro e salivar foram medidas por ensaio imunossorvente ligado a enzima (ELISA), ao passo
que o VMP, PNL e PPL foram medidos por contador de células sanguineas automatizado.
Resultados: Este estudo mostrou uma diferenca estatisticamente significativa da média de
PCR salivar entre os neonatos com sepse e os controles (12,0 +4,6ng/L em comparacao a
2,8 +1,2ng/L), respectivamente. Um ponto de corte 3,48 ng/L na PCR salivar mostrou sensibil-
idade de 94,3% e especificidade de 80%. A PCR salivar mostrou, ainda, boa precisao preditiva
para prever altos valores de PCR no soro em neonatos com sepse. O VMP e a PNL mostraram
diferenca significativa entre os neonatos com sepse e os controles (10,2 £+ 1,2 fL em comparacao
a 8,0+0,5fL), (2,9+1,7 em comparacao a 1,6 +0,4), respectivamente. O VMP no ponto de
corte 10,2 fL apresentou 80% de sensibilidade e especificidade. A PNL no ponto de corte 2,7 fL
apresentou 80% de sensibilidade e 57,1% de especificidade.

Conclusé@o: Este estudo fornece uma base para outros estudos na utilidade da PCR salivar, VMP
e PNL como marcadores de diagndstico de sepse neonatal.

© 2017 Sociedade Brasileira de Pediatria. Publicado por Elsevier Editora Ltda. Este & um artigo
Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.

0/).

Introduction

Sepsis is a serious life-threatening condition and a lead-
ing cause of morbidity and mortality in full and pre-term
infants, especially in the developing countries. It is broadly
defined as a systemic inflammatory response occurring in
the first 28 days of life as a result of a suspected or proven
infection.’

There is an urgent call for detecting reliable biomark-
ers to differentiate between infected and non-infected
neonates. Blood culture has been considered as the gold
standard for diagnosis, but this analysis is still slow and
limited by false negative results.

C-reactive protein (CRP), a major acute phase protein, is
a member of the pentraxin family and plays a central role
in innate and adaptive immunity.? Despite the development
of new biomarkers, to date CRP is one of the most stud-
ied and most used laboratory tests for diagnosis of neonatal
sepsis.® CRP takes 10-12 h to significantly rise after the onset
of infection.* As CRP shows an increase in several conditions,
it is preferably used in combination with other biomarkers.>

A relevant problem in the current clinical approach for
sick neonates is the limited availability of simple, safe,
noninvasive diagnostic tools with high diagnostic accuracy.
Neonatal saliva overcomes many of the hurdles associated
with neonatal research and offers investigators a new, excit-
ing, and non-invasive sample source for exploring neonatal
biology. CRP is detectable in neonatal saliva and can predict
abnormal serum CRP thresholds.’

Recently, certain parameters of complete blood count
(CBC) were used as markers of inflammation and infections.
Mean platelet volume (MPV) has been used in diagnosis,

follow-up, and prediction of neonatal sepsis severity in term
and preterm neonates.®® The neutrophil-lymphocyte ratio
(NLR) is a simple biomarker of inflammation.’ In addition,
platelet lymphocyte ratio (PLR) is also a useful marker of
systemic inflammation.® '

The present study aimed to assess the applicability of
salivary CRP, MPV, NLR, and PLR as diagnostic markers in
full-term neonates with neonatal sepsis.

Methods

The present study was conducted at the neonatal inten-
sive care unit (NICU) of the Suez Canal University Hospital,
Ismailia, Egypt between January 2016 and June 2016. During
these six months, 320 neonates were admitted to the unit.
Thirty-five neonates with either early or late onset neonatal
sepsis and 35 healthy control neonates were enrolled.

Full term infants of both genders from birth to the 28th
day of life who were admitted to the Suez Canal Univer-
sity NICU with clinical features of either early- or late-onset
neonatal sepsis were enrolled in this study. The diagnosis of
clinical sepsis was made by history, clinical findings, lab-
oratory findings, and blood culture. The clinical findings
included the presence of three or more of the following:
(1) temperature instability (hypothermia, hyperthermia);
(2) respiratory alterations (grunting, intercostal retractions,
apnea, tachypnea, cyanosis); (3) cardiovascular alterations
(bradycardia, tachycardia, poor perfusion, hypotension);
(4) neurologic alterations (hypotonia, lethargy, seizures);
and (5) gastrointestinal alterations (feeding intolerance,
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abdominal distension). CRP values >10mg/L were consid-
ered to be positive.>"

Preterm neonates and neonates with confirmed pneumo-
nia or other inflammatory conditions, CNS malformations,
metabolic disorders, chromosomal abnormalities, intrauter-
ine growth restriction, or birth asphyxia were excluded from
the study.

Thirty-five healthy neonates with no symptoms, signs,
or risk factors for infections who had been hospitalized for
physiological jaundice in the neonatal unit, and all neonates
without infectious risk factors admitted to outpatient clin-
ics of the hospital were prospectively enrolled as controls.
Serum CRP level for neonates in this group was negative
(CRP<10mg/L).

Samples were collected from septic neonates within
4-12h of clinically indicated serum CRP levels measurement
and before starting antibiotic treatment.

For CBC measurement, peripheral blood was collected
into an EDTA Vacutainer tube and analyzed by an automated
blood cell counter (Cell-Dyn 3700, Abbott Laboratories,
IL, USA). The NLR and PLR were calculated as the ratio
of neutrophils to lymphocytes and platelets to lympho-
cytes respectively. Their levels were obtained from the
same blood samples. For accurate MPV calculation, sam-
ples were analyzed within 60minutes after collection
to avoid platelet swelling and false increase of MPV
value.

For determination of serum CRP level, the fully
automated auto-analyzer Cobas c501 (Roche Diagnostics,
Manheim, Germany) was used. For salivary CRP, samples
were collected nearly 1h before feeding to avoid milk con-
tamination. Saliva was collected by tilting the head forward
to pool saliva in the floor of the mouth. Samples were
then obtained by using a 1-mL syringe attached to low wall
suction (<20mm Hg), ensuring that the saliva remained in
the syringe and did not enter into the tubing or suction
trap. Saliva was suctioned from under the neonates’ tongues
and in their gingival crevices. Suctioning was maintained
for approximately 10-15s, collecting around 0.5mL. The
syringe was then detached from suction and the plunger was
placed back into the syringe.

After collection, samples were put in polypropylene
tubes to avoid contamination and analytic retention faults.
Samples were stored at —20°C until use. Salivary CRP was
measured by ELISA. Blood cultures were performed for the
septic group.

This study was approved by the local institutional
ethics committee and an informed consent was obtained
from the parents of all the neonates throughout the
study.

Statistical analyses

Statistical analyses were performed using SPSS for Windows
statistical package, version 20 (SPSS, Chicago, IL, USA).
The differences between groups regarding non-parametric
quantitative data were assessed by Mann-Whitney’s U-test.
The chi-squared test was used for testing significant differ-
ences of qualitative variables. The sensitivity, specificity,
and optimal salivary CRP cut-point were determined using
the receiver operating characteristic (ROC) curve. For all

Table 1 Demographic and prenatal data for each group.
Septic (35) Controls (35) p-value
No. (%) No. (%)
Basic characteristics
Sex
Male 22 (62.9%) 17 (48.6%) 0.229
Female 13 (37.1%) 18 (51.4%)
Age in days
<7 9 (25.7%) 17 (48.6%) 0.0482
>7 26 (74.3%) 18 (51.4%)
Gestational age
Full term 35 (100.0%) 35 (100.0%)
Prenatal data
History of PROM 12 (34.3%) 13 (37.1%) 0.621
History of UTI 24 (68.6%) 5 (14.3%) <0.0012
during
pregnancy
Mode of delivery
CS 30 (85.7%) 10 (28.6%) <0.0012
NVD 5 (14.3%) 25(71.4%)

PROM, premature rupture of membrane; UTI, urinary tract infec-
tion; CS, cesarean section; NVD, normal vaginal delivery.
a8 p<0.05.

statistical analysis, the level of statistical significance was
set at p<0.05.

Results

Demographic and prenatal data

Statistical differences were observed between the two
groups regarding age, history of maternal urinary tract infec-
tion (UTI), and mode of delivery. Late-onset sepsis (LOS) was
diagnosed in 74.3% of the septic neonates, while early onset
sepsis (EOS) was diagnosed in only 25.7% of them (Table 1).

Clinical presentation, CBC, and blood culture
results in septic group

At time of presentation of septic neonates, 19 (54.3%) of
them presented with poor activity and refusal of feeding,
while nine (25.7%) presented with fever and poor activ-
ity, and seven (20%) presented with refusal of feeding in
addition to respiratory distress. There were significant dif-
ferences between the two groups in CBC indices. Anemia
was observed in 12 (34.3%) septic neonates and in four
(11.4%) controls. A difference was observed in white blood
cell count between septic and control infants; leucocytosis
was observed in 11 (31.4%) septic neonates and in one (2.9%)
control. Thrombocytopenia was found in nine (25.7%) septic
neonates and in one (2.9%) control.

In the septic group, blood culture was positive in 25
(71.5%). Coagulase-negative staphylococci were the most
frequent isolated pathogens, followed by E. coli, Klebsiella
pneumonia, and Serratia marcescens.
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Table 2 Serum CRP, salivary CRP, NLR, PLR, and MPV values.
Septic (35)Mean + SD Controls (35)Mean + SD p-value
CRP
Serum 27.3 £13.3mg/L 4.9 + 2.8mg/L <0.0012
Salivary 12.0 + 4.6 ng/L 2.8 +1.2ng/L <0.0012
MPV 10.2 + 1.2fL 8.0 +£ 0.5fL <0.0012
NLR 29 +£1.7 1.6 + 0.4 <0.0012
PLR 66.6 + 7.4 82.4 + 32.8 0.350

CRP, C-reactive protein; NLR, neutrophil-lymphocyte ratio; PLR, platelet lymphocyte ratio; MPV, mean platelet volume.

a p<0.05.

Serum CRP, salivary CRP, MPV, NLR, and PLR values

There were significant differences between both groups in
serum CRP, salivary CRP, MPV, and NLR. Serum CRP val-
ues showed significant differences between both groups
(mean 27.3+13.3mg/L vs. 4.9+2.8mg/L, respectively).
The mean serum CRP for neonates with EOS was 23.2 +11.3,
while its mean in neonates with LOS was 29.4+13. Sali-
vary CRP also showed a significant difference between
both groups (mean 12.0 4.6 ng/L vs.2.8 £ 1.2 ng/L, respec-
tively). MPV showed a significant difference between both
groups (mean 10.2+1.2fL vs.8.0+£0.5fL, respectively).
NLR also showed a significant difference between both
groups (mean 2.9 +1.7, vs.1.6 0.4, respectively). The dif-
ference in PLR between both groups was not significant
(Table 2).

Correlation between salivary CRP and each of
serum CRP, MPV, NLR, and PLR

There were statistically significant correlations between
salivary CRP and serum CRP (0.66, p<0.001), MPV (r=0.45,
p<0.001), and NLR (r=0.408, p<0.001). The correlation
between salivary CRP and PLR was not statistically signifi-
cant (Table 3).

Comparison of ROC curves of serum CRP,
salivary CRP, MPV, NLR, and PLR as markers of
neonatal sepsis

The analysis of the ROC curves showed that serum CRP, at
a cut-off value of 10mg/L, had sensitivity of 83.1% and

Table 3  Correlation between salivary CRP and serum CRP,
MPV, NLR, and PLR in the septic group.

Salivary CRP
Pearson’s correlation p-value n
Serum CRP 0.66° <0.001 35
MPV 0.45° <0.001 35
NLR 0.4082 <0.001 35
PLR —0.08 0.489 35

CRP, C-reactive protein; MPV, mean platelet volume; NLR,
neutrophil-lymphocyte ratio; PLR, platelet lymphocyte ratio.
3 p<0.05.

specificity of 85.9%. Salivary CRP, at a cut-off value of
3.48ng/L, had sensitivity of 94.3% and specificity of 80%.
MPV showed 80% sensitivity and 80% specificity at a cut-off
value of 10.2 fL. NLR, at a cut-off value of 2.7, had sensitivity
of 80% and specificity of 57.1%. PLR showed low sensitivity
and specificity in predicting neonatal sepsis (Table 4).

Salivary CRP at a cut-off value of 3.4ng/L showed sen-
sitivity of 94% and specificity of 91.3% in predicting serum
CRP >10mg/L in septic neonates.

Discussion

Neonatal sepsis is a major cause of morbidity and mortal-
ity in neonatal intensive care units.'> Furthermore, it has
long-term morbidities.”>' In turn, simple practices, such as
the use of hand sanitizer and training in hand hygiene could
reduce LOS."

Worldwide, infections account for two-thirds of the 6 mil-
lion annual deaths in children younger than 5 years. The

Table 4 ROC curves results for serum CRP, salivary CRP, MPV, NLR, and PLR.

Parameter Area under curve  SE p-value 95% confidence interval Cut-off value  Sensitivity  Specificity
Lower bound  Upper bound

Serum CRP 0.837 0.035 <0.001* 0.868 1.000 10mg/L 83.1% 85.9%

Salivary CRP  0.886 0.043 <0.001* 0.801 0.970 3.48ng/L 94.3% 80.0%

MPV 0.873 0.046 <0.001* 0.783 0.952 10.2fL 80.0% 80.0%

NLR 0.791 0.057 <0.001* 0.680 0.903 2.7 80.0% 57.1%

PLR 0.460 0.070  0.569 0.323 0.597 73.1 50% 46.7%

ROC, receiver operating characteristic; CRP, C-reactive protein; MPV, mean platelet volume; NLR, neutrophil-lymphocyte ratio; PLR,

platelet lymphocyte ratio; SE, standard error.
a p<0.05.



86

Omran A et al.

neonatal period has the highest lifetime risk of serious infec-
tions, with an estimated 400,000 newborn deaths annually.'®
In Egypt, rates of sepsis exceed 50% in neonatal intensive
care units."’

Recently, analysis of saliva for clinical monitoring and
biomarker detection in neonates holds great promise for
improving the healthcare of this fragile population. Saliva
represents an ideal and easily accessible bio-fluid for non-
invasive screening of common neonatal morbidities, such as
prematurity, infections, and brain insults.'®-20

To date, CRP is the most extensively studied acute-phase
reactant; despite the detection of new markers of infection,
its wide availability and its fast, simple, and cost-effective
determination makes it one of the preferred indices in many
NICUs.

The literature, serum CRP showed different kinetics and
cut-off values ranging from 1.5 to 20mg/L, with wide-
ranging sensitivities and specificities (from 74% to 98% and
from 71% to 94%, respectively) for either serial CRP deter-
minations or a single measurement at least 12 h after the
onset of neonatal sepsis symptoms.3'121-23

These differences in cut-off values can be explained by
different gestational ages, birth weights, and the physiologic
kinetics of CRP after birth in the studied neonates.? There
is a debate about the cut-off point for CRP in cases of EOS
and LOS, with some agreement about the use of 10mg/L
as a reliable cut-off, especially in EOS.>'" In the present
study, the mean serum CRP was 27.3+13.3mg/L in septic
neonates, with 83.1% sensitivity and 85.9% specificity at a
cut off-value of 10mg/L.

Serial measurements of CRP level may also be useful for
identification of neonates with bacterial infection, moni-
toring the response to treatment in infected neonates and
determining the duration of antibiotic therapy.?'-** Nonethe-
less, serial CRP monitoring in the neonatal population puts
these patients in medical risks from frequent sampling.

Salivary CRP detection is a new method for diagnosis in
neonatal population. In 2014, lyengar et al. published the
first article about detection and utility of salivary CRP in
neonates, which was considered the first study to detect,
quantify, and demonstrate that salivary CRP is a good index
for clinically relevant serum CRP thresholds.’

To the best of the authors’ knowledge, this was the first
study to investigate the role of salivary CRP as non-invasive
diagnostic marker in septic neonates. The difference in
mean salivary CRP between septic neonates and controls
was statistically significant, with mean of 12.0+4.6ng/L in
septic neonates versus 2.8 +1.2ng/L in controls. At a cut-
off point of 3.48 ng/L, salivary CRP showed high sensitivity
(94.3%) and specificity (80.0%). In the present study, salivary
CRP showed good accuracy in predicting high serum CRP lev-
els. It was observed that salivary CRP, at a cut-off point of
3.4ng/L, had a corresponding sensitivity (94%) and speci-
ficity (91.3%) in accurately predicting a serum CRP level of
>10mg/L.

lyengar et al. showed that raw salivary CRP concentra-
tion of 4.84ng/L had a sensitivity and specificity of 64%
and 94%, respectively, for accurately predicting a serum CRP
level of 5mg/L, and a sensitivity and specificity of 54% and
95%, respectively, for accurately predicting a serum CRP of
10mg/L.°> This discrepancy could return to the nature of
disease under investigation.

CBC is a simple and routine workup to determine infec-
tion in neonates. Low white blood cell count, absolute
neutrophil count, and high immature-to-total neutrophil
ratio were the most commonly used indices for detection
of infection in neonates.?

Recently, other CBC indices, such as MPV, NLR, and PLR,
have been used as markers of systemic inflammation in chil-
dren and adults. In neonates, very limited data are available
about the usage of NLR and PLR for diagnosis of neonatal
infection or other inflammatory conditions.

In the present study, MPV values showed a significant
difference between septic neonates and controls, with
a mean of 9.5+1.2fL and 8.0+0.5fL, respectively, and
showed a significant correlation with serum and salivary
CRP. Oncel et al. also reported a higher mean MPV in sep-
tic neonates when compared with controls(8.82 + 0.8 fL and
8.44 £+ 0.5 fL, respectively).®

MPV was able to predict diseased neonates and demon-
strated diagnostic accuracy with 80% sensitivity and
specificity at a cut-off point of 10.2 fL. Aydin et al. reported
that the diagnostic cut-off value for MPV in neonates with
sepsis, 10.4 fL, presented sensitivity of 54% and specificity of
82%.%¢ Recently, Yao et al. found that optimal cut-off point
of MPV for the diagnosis of sepsis was 11.4 fL, with sensitivity
of 40.5% and specificity of 88.4%.%’

NLR, which was recently considered as a new indicative
marker of systemic inflammation, is simple and easy to cal-
culate using routine laboratory data without an additional
technique or cost.

To the best of the authors’ knowledge, this study was
the first report of a statistically significant difference in
mean NLR between septic neonates and controls (2.9 +1.7
vs. 1.6 +0.4, respectively) that also showed a good statis-
tical significance in predicting and differentiating between
septic neonates and controls with 80% sensitivity and 57.1%
specificity at a cut-off point of 2.7. With regard to infec-
tions, NLR has been reported as a predictor of the severity
and clinical outcome in patients with community- acquired
pneumonia’® and bacteremia,?® being able to differentiate
between bacterial and viral meningitis.>°

PLR is a blood ratio that is largely used in chronic diseases
and malignancies in adults. In the present study, PLR showed
no significant accuracy in predicting septic neonates with
low sensitivity (50%) and specificity (46.7%) at a cut-off point
of 73.1.

The main limitations of the present study are the
relatively small number of septic neonates, the small per-
centage of neonates with EOS, and the use of the same
cut-off value for serum CRP in neonates with EOS and LOS.

In conclusion, this study provides initial evidence for the
usefulness of salivary CPR, MPV, and NLR to be combined
with other markers in the diagnosis of neonatal sepsis. How-
ever, these findings still need to be confirmed by other future
studies aiming to examine larger numbers of neonates and
different categories of infections using rigorous methods, in
order to fully establish the role of salivary CRP and other
tested markers in diagnosis of neonatal sepsis.

Conflicts of interest

The authors declare no conflicts of interest.



Salivary CRP in diagnosis of neonatal sepsis

87

References

. Raimondi F, Ferrara T, Maffucci R, Milite P, Del Buono D, Santoro

P, et al. Neonatal sepsis: a difficult diagnostic challenge. Clin
Biochem. 2011;44:463-4.

. Volanakis JE. Human C-reactive protein: expression, structure,

and function. Mol Immunol. 2001;38:189-97.

. Hofer N, Zacharias E, Miiller W, Resch B. An update on the use

of C-reactive protein in early-onset neonatal sepsis: current
insights and new tasks. Neonatology. 2012;102:25-36.

. Chirico G, Loda C. Laboratory aid to the diagnosis and therapy

of infection in the neonate. Pediatr Rep. 2011;3:e1.

. lyengar A, Paulus JK, Gerlanc DJ, Maron JL. Detection and

potential utility of C-reactive protein in saliva of neonates.
Front Pediatr. 2014;2:131.

. Oncel MY, Ozdemir R, Yurttutan S, Canpolat FE, Erdeve O, Oguz

SS, et al. Mean platelet volume in neonatal sepsis. J Clin Lab
Anal. 2012;26:493-6.

. Catal F, Tayman C, Tonbul A, Akca H, Kara S, Tatli MM, et al.

Mean platelet volume (MPV) may simply predict the severity of
sepsis in preterm infants. Clin Lab. 2014;60:1193-200.

. Lu Q, Duan H, Yu J, Yao Y. Are global coagulation and platelet

parameters useful markers for predicting late-onset neonatal
sepsis? Clin Lab. 2016;62:73-9.

. Qin B, Ma N, Tang Q, Wei T, Yang M, Fu H, et al. Neu-

trophil to lymphocyte ratio (NLR) and platelet to lymphocyte
ratio (PLR) were useful markers in assessment of inflammatory
response and disease activity in SLE patients. Mod Rheumatol.
2016;26:372-6.

. Balta S, Demirkol S, Kucuk U. The platelet lymphocyte ratio may

be useful inflammatory indicator in clinical practice. Hemodial
Int. 2013;17:668-9.

. Chiesa C, Natale F, Pascone R, Osborn JF, Pacifico L, Bonci E,

et al. C-reactive protein and procalcitonin: reference inter-
vals for preterm and term newborns during the early neonatal
period. Clin Chim Acta. 2011;412:1053-9.

. Liu L, Johnson HL, Cousens S, Perin J, Scott S, Lawn JE, et al.

Global, regional, and national causes of child mortality: an
updated systematic analysis for 2010 with time trends since
2000. Lancet. 2012;379:2151-61.

. Ferreira RC, Mello RR, Silva KS. Neonatal sepsis as a risk factor

for neurodevelopmental changes in preterm infants with very
low birth weight. J Pediatr (Rio J). 2014;90:293-9.

. Hentges CR, Silveira RC, Procianoy RS, Carvalho CG, Filipouski

GR, Fuentefria RN, et al. Association of late-onset neonatal sep-
sis with late neurodevelopment in the first two years of life of
preterm infants with very low birth weight. J Pediatr (Rio J).
2014;90:50-7.

. Bentlin MR, Rugolo LM, Ferrari LS, Brazilian Neonatal Research

Network (Rede Brasileira de Pesquisas Neonatais). Practices
related to late-onset sepsis in very low-birth weight preterm
infants. J Pediatr (Rio J). 2015;91:168-74.

. Vergnano S, Menson E, Smith Z, Kennea N, Embleton N,

Clarke P, et al. Characteristics of invasive Staphylococcus

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

aureus in United Kingdom Neonatal Units. Pediatr Infect Dis J.
2011;30:850-4.

. Moore KL, Kainer MA, Badrawi N, Afifi S, Wasfy M, Bashir M, et al.

Neonatal sepsis in Egypt associated with bacterial contamina-
tion of glucose-containing intravenous fluids. Pediatr Infect Dis
J. 2005;24:590-4.

. Calixto C, Martinez FE, Jorge SM, Moreira AC, Martinelli CE

Jr. Correlation between plasma and salivary cortisol levels in
preterm infants. J Pediatr. 2002;140:116-8.

. Ross SA, Ahmed A, Palmer AL, Michaels MG, Sanchez PJ,

Bernstein DI, et al. Detection of congenital cytomegalovirus
infection by real-time polymerase chain reaction analysis of
saliva or urine specimens. J Infect Dis. 2014;210:1415-8.
Mehta A, Chawla D, Kaur J, Mahajan V, Guglani V. Sali-
vary lactate dehydrogenase levels can provide early diagnosis
of hypoxic-ischaemic encephalopathy in neonates with birth
asphyxia. Acta Paediatr. 2015;104:e236-40.

Pourcyrous M, Bada HS, Korones SB, Baselski V, Wong SP. Sig-
nificance of serial C-reactive protein responses in neonatal
infection and other disorders. Pediatrics. 1993;92:431-5.
Laborada G, Rego M, Jain A, Guliano M, Stavola J, Ballabh
P, et al. Diagnostic value of cytokines and C-reactive pro-
tein in the first 24 hours of neonatal sepsis. Am J Perinatol.
2003;20:491-501.

Ishibashi M, Takemura Y, Ishida H, Watanabe K, Kawai T.
C-reactive protein kinetics in newborns: application of a high-
sensitivity analytic method in its determination. Clin Chem.
2002;48:1103-6.

Franz AR, Steinbach G, Kron M, Pohlandt F. Reduction of unnec-
essary antibiotic therapy in newborn infants using interleukin-8
and C-reactive protein as markers of bacterial infections. Pedi-
atrics. 1999;104:447-53.

Hornik CP, Benjamin DK, Becker KC, Benjamin DK Jr, Li J, Clark
RH, et al. Use of the complete blood cell count in early-onset
neonatal sepsis. Pediatr Infect Dis J. 2012;31:799-802.

Aydin B, Dilli D, Zenciroglu A, Karadag N, Beken S, Okumus N.
Mean platelet volume and uric acid levels in neonatal sepsis.
Indian J Pediatr. 2014;81:1342-6.

Yao Y, Tu Y, Lu Q. Values of C-reactive protein, percentage
of neutrophils and mean platelet volume in early diagno-
sis of neonatal sepsis. Zhongguo Dang Dai Er Ke Za Zhi.
2015;17:425-9.

de Jager CP, Wever PC, Gemen EF, Kusters R, van Gageldonk-
Lafeber AB, van der Poll T, et al. The neutrophil-lymphocyte
count ratio in patients with community-acquired pneumonia.
PLoS One. 2012;7:e46561.

Loonen AJ, de Jager CP, Tosserams J, Kusters R, Hilbink M, Wever
PC, et al. Biomarkers and molecular analysis to improve blood-
stream infection diagnostics in an emergency care unit. PLoS
One. 2014;9:e87315.

Mentis AF, Kyprianou MA, Xirogianni A, Kesanopoulos K,
Tzanakaki G. Neutrophil-to-lymphocyte ratio in the differen-
tial diagnosis of acute bacterial meningitis. Eur J Clin Microbiol
Infect Dis. 2016;35:397-403.


http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0155
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0160
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0165
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0170
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0175
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0180
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0185
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0190
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0195
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0200
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0205
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0210
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0215
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0220
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0225
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0230
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0235
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0240
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0245
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0250
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0255
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0260
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0265
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0270
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0275
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0280
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0285
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0290
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0295
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300
http://refhub.elsevier.com/S0021-7557(16)30403-X/sbref0300

	Salivary C-reactive protein, mean platelet volume and neutrophil lymphocyte ratio as diagnostic markers for neonatal sepsis
	Introduction
	Methods
	Statistical analyses
	Results
	Demographic and prenatal data
	Clinical presentation, CBC, and blood culture results in septic group
	Serum CRP, salivary CRP, MPV, NLR, and PLR values
	Correlation between salivary CRP and each of serum CRP, MPV, NLR, and PLR

	Comparison of ROC curves of serum CRP, salivary CRP, MPV, NLR, and PLR as markers of neonatal sepsis
	Discussion
	Conflicts of interest
	References


